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SECTION 1
INTRODUCTION

This volume contains a description and guide for the use of the Dayton
Aircraft Cabin Fire simulation program (DACFIR3). DACFIR3 differs substan-
tially from earlier versions of the DACFIR program. User's quides for earlier
versions were given in Volume III of reference 1 and Appendix C of reference
2. While this volume draws from material presented in the earlier volumes,
familiarity with Versions 1 and 2 of DACFIR is not necessary for the use of
the present version. The intent of this user's quide is to provide instruc-
tion for the efficient use of DACFIR3, but not to present the construction of
the computer code in detail. The guide provides an annotated flow chart of
the main controlling program, instructions for preparing the input data,
sample input and output, program statistical data, and a listing of the com-
puter code. The code listing, given in Appendix A, contains a large number of
comment statements which provide a line-by-line description of the operation
of the program.

1.1  DEFINITIONS AND CONVENTIONS

In the DACFIR program, the cabin may consist of one to four compart-
ments, each of identical cross section, which are assumed to be connected end
to end. The interior of each compartment consists of from six to 22 horizon-
tal and vertical surfaces. Two of these surfaces are the partitions which
divide the cabin fore and aft to form the compartment. The remaining four to
20 surfaces are parallel to the cabin fore-aft direction and represent the
floor, sidewalls, hatracks, stowbins, passenger service units (PSU's), and
ceilings. One of the compartments contains the "detailed section" defined as
the portion of the interior where the element grid scheme is applied. Within
this detailed section the user may specify the dimensions and locations of
from one to nine seat groups (rows). The surface of each seat group is
divided into elements of the same size as those on the cabin 1ining surfaces.

Each surface and seat group is identified by a single number and each
element by a pair of numbers, the element i and j indices. Assignment of the
surface and seat numbers and element indices is made by the program based upon
the values and order of the input data. The conventions and assumptions to be
noted in preparing input are as follows:

(1) Al1 cabin 1ining surfaces, with the exception of the partitions,
are assumed to be parallel to the cabin y-axis (fore-aft direction.) (See
Figure 1 of this volume and Figure 6 of Volume I.) Each surface is either
parallel or perpendicular to the x-y (floor) plane, and all surfaces extend
over the full length of the detailed section. The seat group configuration
consists of fixed dimensions as shown in Figure 6, Volume I. All seats must
face forward.

(2) Numbering of the cabin lining surfaces starts with the floor, sur-
face number one, and proceeds counterclockwise (to a viewer facing aft) up the
sidewall, across the ceiling, and down the opposite sidewall to return to the
floor. This scheme is shown in Figure 1 for a cabin arrangement with shelf-
1ike hatracks and a three part sidewall.
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(3) Each seat group is constructed of seven surfaces as shown in
Figure 2. Numbering of the elements starts with the cushion bottom, proceeds
up the backrest, over the backrest top, down the front, and over the cushion
top and the seat front to return to the edge of the cushion bottom. Since all
seat dimensions except the width are fixed, the number of elements on each
surface in the direction of the traverse described is fixed. The i-indices of
the elements at the edge of each seat surface are shown in Figure 2.

(4) Description of compartment vents must conform to the following
assumptions. All vents are rectangular openings in a vertical wall, and may
connect adjacent compartments or connect any compartment to the exterior. A
single compartment may be unvented or may have any number of vents to a maxi-
mum of six.

1.2 PROGRAM STRUCTURE

DACFIR3 consists of two major sections: one to integrate the set of
differential equations which model the cabin atmosphere, and one to simulate
the spread and course of burning of the cabhin interior materials. As the
simulation steps ahead in time these two sections are alternately executed to
provide the proper coupling and feedback relationships between these two more-
or-less separate parts of the problem. As explained in Section 2.4 of Volume
I, the time scale for changes in the cabin atmosphere model is much shorter
than the scale for changes in the spread simulation. This is due in part to
the choice of the size of the elements for discretization of the cabin
materials. The difference in scales results in the two-loop structure, shown
in Figure 3, for the time stepping procedure. The loop structure contained
within the spread simulation tracks the growth of the groups of contiguous
burning elements that form the fire bases.

Figure 3 identifies the individual subroutines that constitute the major
functional blocks indicated. More information on the purpose of each
subroutine is given in Table I. Fiqure 4 shows the calling arrangement for
the major subroutines, the smaller utjlity subroutines being omitted for
clarity of the diagram.

Details of the internal operation of the main program and each
subroutine are provided by the many comment lines in the program code. The
comments also give the definitions, dimensions, and units of all variables.
A listing of the FORTRAN code of DACFIR3 is given in Appendix A.
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TABLE I
NACFIR3 SUBROUTINES

Name Called by Function

AFP DACFIR3 Computes the total areas of all materials
in the smoldering, flaming, and charred
states. Computes the total rates of gas
and smoke emission by all materials in
the smoldering and flaming states.

ATMOS DACFIR3 Controlling routine for the integration
of the cabin atmosphere equations. One
pass through ATMOS produces an update of
the atmosphere variables by one small

time step.

AUXOUT DACFIR3 Output routine for writing variables to
Unit 8 for plotting or other uses.

COND DACFIR3 Computes the fire spread to elements

adjacent to a fire base for all base
areas on lining surfaces.

CONDS DACFIR3 Computes the fire spread to elements
adjacent to a fire base for all base
areas on seat surfaces.

CONV ESET1/ESET2 Finds the convective heat transfer rates
between lining surfaces and the gases in
each zone.

COVER CONV Computes the area of contact between a
gas zone and the lining surfaces it
touches. '

DECOMP MSLV Decomposes the Jacobian matrix into the
product of a lower-diagonal matrix and an
upper diagonal matrix, the first step in
solving the linear set employed in-the
Newton-Raphson solution of the cabin
atmosphere equations.

ECHO DACFIR3 Provides an "echo-check" of the input
data and certain initialization
procedures.

ELEM DACFIR3 Scans all elements to make changes of

state for elements currently in states 2,
5, 6, and 7. Updates elapsed-time-in-
state clock for elements in states 2, 5,
and 6 and fraction-consumed clock for
state 2 elements.



TABLE I (Continued)
NDACFIR3 SUBROUTINES

Name

Called by

Function

ESETL,
ESET2

EXTRAP

FCON

FCONS

FIRE

HEIGHT

INIT2

INITLZ

MSLV

NWTRAP

ATMQOS,
NWTRAP

ATMOS

DACFIR3

DACFIR3

ESET1/ESET2

ESET1/ESETZ,
INITLZ

INITLZ

DACFIR3

NWTRAP

ATMOS

ESET1 evaluates the terms in the
controling equations of the cabin
atmosphere model. ESET2 is an alternate
entry to this routine which bypasses some
sections which need only be evaluated
once during a time step.

Extrapolates from the current values of
the cabin atmosphere variables to new
values at the next time point to provide
a first quess for the iterative solution
of the cabin atmosphere equations.

Computes the ignition of elements on the
1ining surfaces by the contact of flames
from fires on other, non-adjacent lining
surfaces.

Computes the ignition of Tlining surface
elements due to flame contact by fires on
the seats.

Finds the total rates of emission of
heat, smoke, and gases at the base plane
of a fire.

Finds the Tower zone depth from the lower
zone volume and the cabin cross-section.

Initializes arrays used to locate the
lining surfaces with respect to one
another and the seats.

Initializes most program variables and
element states.

Controlling routine for the matrix solu-
tion of the linear equation set used in
the Newton-Raphson method.

Controlling routine for the
Mewton-Raphson iterative method for the
solution of the cabin atmosphere
equations.



TABLE I (Continued)
NACFIR3 SUBROUTINES

Name Called by Function
OUTPUT DACFIR3 Provides the printed (Unit 6) output for
the results of the simulation.
PLUME ESET1/ESET2 Finds the rates of entrainment of mass,

energy, and species into the plume and
flame zones of a fire.

PVOL DACFIR3 Computes the transition of lining surface
elements to the smoldering state.

PVOLS DACFIR3 Computes the transition of seat surface
elements to the smoldering state.

RADTN ESET1/ESET?2 Finds the net radiation heat transfer

between the gas zones of the cabin
atmosphere and the cabin 1ining surfaces.

RAMP DACFIR3 Computes the rates of heat, smoke, and
gas release during the "ramp-in period,"
that time when the ignition source fire
is building to its maximum burning rate.

RATES DACFIR3 Computes the flame absorption
coefficient; flame-to-fuel radiation
levels; and the rates of heat, smoke, and
gas release at the base of a fire.

RDCNTL DACFIR3 Reads in the values of the program
control variables.
RDGMTY DACFIR3 Reads in the values of the variables

descrihing the cabin geometry and ini-
tializes arrays pertaining to the element
indexing scheme,

RDIGIN DACFIR3 Reads in the values of the variables
describing the ignition mode for the
simulation and initializes variables
associated with the ignition source fire.

RDMTLS DACFIR3 Reads in the data describing the cabin
interior materials.
RESET NDACF IR3 Resets the indicators of the current and

past states of all elements in prepara-
tion for the next pass through the fire
spread calculations.



TABLE I {Continued)
DACFIR3 SUBROUTINES

Name

Called by

Function

SCALE

SCAN

SOLVE

SRFTMP

TEST

VENT

XSEC

ATMOS,
ESET1/ESET2,
INITLZ

DACF IR3

MSLV

DACFIR3

DACFIR3

ESET1/ESET?2

CONV, HEIGHT,
SRFTMP, INITLZ

Scales the values of the cabin atmosphere
variables '"down" to order one, "up" to
the appropriate physical order of
magnitude, and computes scaling factors
for this process.

Searches all lining and seat surfaces in
the detailed section to find groups of
contiguous state 3 (flaming) elements.
Organizes these groups into fire bases
and computes a number of parameters asso-
ciated with each fire.

Solves the linear system (matrix
equation) employed by the Newton-Raphson
solution of the cabin atmosphere
equations.

Computes the surface temperatures and
radiative and convective flux levels to
the cabin lining surfaces.

For elements in state 3 (flaming) this
routine updates the "fraction-consumed"
clocks; changes those elements due to
burn-out at this time to state 4
(charred); and computes the total rates
of heat, smoke, and gas release for all
current state 3 elements.

Computes the rates of mass flow through a
single vent between two compartments or
between a compartment and the exterior.

Finds the cross-sectional area (perpen-
dicular to the cabin y-axis) of the lower
gas zone.




TABLE I (Concluded)
DACFIR3 SUBROUTINES

Name Called by Function

Utility Subroutines

These short subroutines are used in many places throughout the program,
mainly for "bookkeeping" functions.

ISIDE -- Unpacks data stored in packed form in the
array IF.

cvouTt -- Unpacks data in the arrays ISTATE and
ISTATS.

CWORD - Unpacks data in the arrays IWORD and
IWORDS.

LINT -- Linearly interpolates in the tables of
flammability properties vs. applied heat
flux.

ERROR - Provides error checking of some input
data.
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SECTION 2
PREPARATION OF INPUT DATA

This section describes the input requirements for DACFIR3. The prepara-
tion of each input record (card) is described including the appropriate
variable names, dimensions, and formats. The input data is divided into four
types: program control, cabin geometry description, materials flammability
data, and the description of the ignition mode. A separate subroutine is used
to read each type of data in the order given above. The input data file is
read sequentially by these four subroutines. Numbering of the input records
is continuous from the start of the file. In Section 3 a sample input file is
presented along with a sample of the output created by this data.

DACFIR3 provides, at the user's option, an exhaustive print-out of all
the input data at a point in the program before the actual fire simulation
begins. The print-out includes the results of the assignments of material
types and element indices made by the initialization subroutines. Whenever a
new input file is prepared, this "input echo" print-out should be used to
verify the data by specifying ECOFLG = 1 in record type 3 of the program
control input data.

2.1 PROGRAM CONTROL DATA

Record types 1, 2, and 3 constitute the program control input. One
record of each type must appear in the input file,

11



TABLE II
PROGRAM CONTROL DATA

Record Variable
Type Column  Format Name Dimension Description
1-80 20A4 IDENT 20 Run identification.
2 1-10 F10.1 DELTAT -- Small time step (sec)
Minimum value 0.001 sec.
11-20 F10.1 TFINAL -- Stopping time (sec).
21-30 F10.1 EPSLN -- Convergence tolerance for

cabin atmosphere
calculations (no units).

2 31-35 I5 MAXITR - Maximum number of iterations
allowed in cabin atmosphere
calculations.

2 36-40 I5 MAXCUT - Maximum number of time step
slices allowed in cabin
atmosphere calculations.
Maximum value is 3.

2 41-45 15 JCBSKP -- Switch to enable skipping of
the evaluation of the
Jacobian in the gas dynamics
calculations. JCBSKP =1
indicates no skipping. For
all other values, the eva-
luation is skipped if MOD
(ITR,JCBSKP) is not equal to
zero, where ITR is the
iteration number.

2 46-50 I5 IRATIO - Ratio of passes through the
cabin atmosphere calcula-
tions to a pass through the
flame spread calculations.
Must always be greater than
or equal to one.

12



TABLE II (Concluded)
PROGRAM CONTROL DATA

Record
Type

Column

Format

Variable

Name

Dimension

Description

51-55

1-5

6-10

11-15

16-20

I5

I5

15

I5

I5

ISCALE

IPEMS

IPSPR

[PAUX

ECOFLG

Modulus to control the fre-
quency of evaluation of
scale factors in the cabin
atmosphere calculations
(milliseconds). If MOD(LT,
ISCALE) is equal to zero
scale factors are recom-
puted. LT is the time in
milliseconds since the
beginning of this small time
step. (This value may be
less than DELTAT if step
cutting is in effect.)

Output printing interval
(sec) for the cabin
atmosphere variables. Must
be an integer muitiple of
DELTAT. Unit 6 output only.

Output printing interval
(sec) for fire spread calcu-
lations. Must be an integer
multiple of DELTAT. Unit 6
output only.

Flag to control the output
of selected variables to
Unit 8 for off-line
plotting, etc. IPAUX =1
causes the output to occur,
IPAUX = 0 suppresses this
output. See the listing of
subroutine AUXOUT for the
format of this Unit 8 data.

Flag to control the "“echo"
printing of the input data.
ECOFLG = 1 causes printing
on Unit 6, ECOFLG =0
suppresses the printing.

13



2.2 CABIN GEOMETRY DESCRIPTION

Record types 4 through 13 contain the input data which describes the
cabin compartmentation, venting, lining and seating arrangement, materials
identification and other items pertaining to the cabin geometry. With the
exception of record type 13, at least one record of each type must appear.

TABLE III
CABIN GEOMETRY DESCRIPTION

Record Variable
Type Column  Format Name Dimension Description

4 1-10 F10.1 CH -- Cabin floor to ceiling
height (ft). Must be an
integer multiple of 0.5 ft.

4 11-20 F10.1 CW -- Cabin width at floor (ft).
Must be an integer multiple
of 0.5 ft.

5 1-5 I5 NCOMPS - Number of compartments.
Maximum value is 4.

5 6-10 I5 IFRCMP -- Number of the compartment in
which an interior fire can
occur,

6 1-40 4F10.1 CL 4 Compartment lengths (ft).
Enter the Tengths in the
order of the compartment
numbers.

7 1-5 I5 LSN -- Number of cabin lining sur-
faces (excluding partition
surfaces.) Maximum value is
20.

7 6-10 I5 NSG - Number of seat groups.

Maximum value is 9 and mini-
mum value is 1.

7 11-15 15 ICLL -- Surface number of the left-
most ceiling surface
(1ooking aft).

7 16-20 I5 ICLR -- Surface number of the right-
most ceiling surface
(Tooking aft).

14



TABLE III (Continued)

CABIN GEOMETRY DESCRIPTION

Record

Type Column

Format

Variable
Name Dimension

Description

One to 20 type 8 records may appear in the file.
The type 8 records must appear

the value of LSN.
to which they correspond.

8 1-10

8 11-20
8 21-30
8 31-40
8 41-50
8 51-55

One to nine type 9 records

F10.1

F10.1

F10.1

F10.1

F10.1

I5

by the value of NSG.

9 1-10

9 11-20

F10.1

F10.1

SWD 20
z 20
VN 20,3
VN 20,3
VN 20,3
IMATL 20

may appear in the file.
SGWD 9

XCOR 9

15

The exact number is given by
in the order of the surfaces

Surface "width" (ft). This
is the surface dimension in
the circumferential direc-
tion around the cabin
interior and corresponds to
the direction of the i ele-
ment index (See Figure 1).
Must be an integer multiple
of 0.5 ft.

Z displacement (height) of
the surface from the floor
(ft). This value is
required only for horizontal
surfaces and must be a
multiple of 0.5 ft.

x component of the surface
normal vector (ft).

y component of the surface
normal vector (ft).

z component of the surface
normal vector (ft).

Material identification
number for the material of
this surface. The material
number is determined by the
order of input of the
materials flammability pro-
perties. (See Table IV)

The exact number is given

Seat group width (ft). Must
be a multiple of 0.5 ft.

X-coordinate of the lefthand
forward corner of the seat
group (ft).

FAA WJH Technical Center
Y 0O AT O
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TABLE III (Continued)
CABIN GEOMETRY DESCRIPTION

Record Variable
Type Column  Format Name Dimension Description
9 21-30 F10.1 YCOR 9 Y-coordinate of the lefthand
forward corner of the seat
group (ft).
Note: The x and y coordinates of the seat group corners are measured with

respect to a coordinate system located at the forward lefthand (looking aft)
corner of the detailed section. The x-axis of this system extends to the
right across the forward edge of the detailed section and the y-axis extends

aft.
10

11

11

11

12

1-14 712 IMATLS 7 Seat surface material iden-
tification numbers. The
first value is the material
number of surface one of all
seat groups, the second for
surface two, etc. (See
Figure 2 for the definition
of seat surface numbering).

1-10 F10.1 DWS - Separation distance between
outboard seat groups and
sidewalls (ft). Must be a
multiple of 0.5 ft.

11-20 F10.1 RFWS - Flame spread rate from out-
board seats to sidewalls
(ft/sec).

21-40 415 IMTLP 4 Material identification

number for the partition
surfaces of each compart-
ment. Enter in numerijcal
order by the compartment
number. Both partition sur-
faces for a given compart-
ment are of the same
material type.

1-5 I5 NV - Number of vents in the
cabin. This is the total
number for all compartments.
(A vent must not be counted
twice if it connects two
compartments.) Maximum
value is 24; minimum value
is zero.

16



TABLE III (Concluded)
CABIN GEOMETRY DESCRIPTION

Record Variable
Type Column  Format Name Dimension Description

One to 24 records of type 13 may appear; the exact value is given by NV. If
NV = 0 do not include any records of type 13. A vent connects one compartment
to another or a compartment to the exterior. The numbers of the connected
compartments are given by the first two integer numbers in the record. When
the vent connects a compartment to the exterior specify the exterior as com=-
partment number 5. No compartment may have more than six vents.

13 1-5 I5 Il -- Compartment numher (1 to 5).

13 6-10 I5 12 -- Compartment number ( 1 to 5
but not equal to Il)

13 11-20 F10.1 VENTT 24 Distance from floor to top
of vent opening (ft).

13 21-30 F10.1 VENTH 24 Height of vent opening (ft).

13 31-40 F10.1 VENTW 24 Width (horizontal dimension)
of vent opening (ft).

13 41-50 F10.1 FLOW 24 Forced air flow rate through

vent (if applicable)
(ft.3/min). To specify a
“free flow" vent enter this
value as O,

13 51-55 I5 INTO 24 When a non-zero forced flow
is specified this variable
is the compartment number
into which the flow is
directed. No value is
required if this is a free
flow vent.

17



2.3  MATERIALS FLAMMABILITY DATA

Record types 14 through 36 contain the laboratory flammability data on
the cahin materials and additional related information. The number of records
of each tvpe will in most cases depend on the number of individual material
types used. The numbering of the materials is established by the order in
which the type 16 records are read. The material numbering convention set by
the reading of the type 16 records must be preserved in ordering the materials
data on the following records. This requirement is explained in detail for
each record type. Table IV gives specific instructions on the preparation and
ordering of the materials data.

TABLE 1V
MATERIALS FLAMMABILITY DATA

Record Variable
Type Column  Format Name Dimension Description
14 1-5 I5 NMATLS -- Number of lining and seat
surface material types.
Maximum value is seven and
the minimum value is one.
14 6-10 I5 NTXG - Number of trace gas species

to be used in the cabin
atmosphere model. Maximum
value is five and minimum
value is zero.

The number of records of type 15 to be included in the input is given by the
value of NTXG, so that a maximum of five and a minimum of zero can appear.

15 1-4 A4 NGS -- Alphanumeric name of the
trace gas specie. Maximum
of four characters is
allowed.

The number of records of type 16 to be included in the input is given by the
value of NMATLS entered in record type 14. At least one type 16 record rust
appear. When more than one type 16 record appears, the order of the records
establishes the numerical order for the input of all materials data which
follows.

16 1-10 F10,1 QTAB 7 Heat of combustion for this
material (Btu/lbm). This is
the "effective value" as
described in Sec. 4.3 of
Volume 1.

16 11-20 F10.1 GTAB 7 Stoichiometric oxygen-to-
fuel mass ratio for this
material (-).

18



TABLE IV (Continued)
MATERIALS FLAMMABILITY DATA

Record Variable
Type Column  Format Name Dimension Description
16 21-30 F10.1 WMMTL 7 Molecular weight for this
material (1bm/1bmole)
{sub-unit value or effective
value for pyrolyzate vapor)
16 31-40 F10.1 RTAB 7 Pyrolyzate (fuel) vapor den-
sity (1bm/ft3).
16 41-50 F10.1 UTAB 7 Pyrolyzate vapor blowing
velocity at the fuel surface
(ft/sec).
16 51-60 F10.1 RADTAB 7 Fraction of material's total

heat of combustion which is
lost by flame radiation (-).

The order of the data items in the record for record types 17 through 20 must
be in agreement with the order established for the materials by the type 16
records.

17 1-80 8F10.1 QP 7 Threshold radiation flux
levels for transition to the
smoldering state for each
material (Btu/ftZ-sec).

18 1-80 8Fl10.1 TP 7 Transition times to
smoldering for each material
(sec).

19 1-80 8F10.1 TPC 7 Times for the smoldering-to-

charred transition for each
material (sec).

20 1-80 8F10.1 RSS 7 Rates of smoke emission for
each material in the
smoldering state
(particles/ftz-sec).

Type 21 records contain the trace gas species release rates in the smoldering
state by each material. Each record contains the rates of release of one spe-
cies by all materials. The order of the entries in each type 21 record must
correspond to the order of the materials as given by the order of the type 16
records. The order of the type 21 records must agree with the order of the.
type 15 records. If no trace species are-to be used, do not include any type 21
records in the input file. Note that each rate is interpreted to be scaled by

a factor of 106,

19



TABLE IV (Continued)
MATERIALS FLAMMABILITY DATA

Record Variable

Type Column  Format Name Dimension Description
21 1-80 8F10.1 RGS 5,7 Release rates of eagh trace
. gag species (1bm/ftc-sec) x
10°,

Record types 22 through 34 contain the flaming state properties for each
material. Each record is a table containing six pairs of numbers. The first
member of each pair is a radiation flux level (Btu/ftz-sec) and the second is
the appropriate flaming state property for that flux level. The data pairs
should be ordered by ascending values of the radiation flux level. The
general format is illustrated for record type 22. This format applies for all
succeeding record types through 34. The number of records of each type must
equal the number of materials and at least one record of each type must
appear. The order of the records of one type in a group must agree with the
order of materials as established by the order of the type 16 records.

22 1-5 F5.1 TABX 18,7,6 First radiation flux level
(Btu/ft2-sec).

22 6-13 F8.1 TABY 18,7,6 First horizontal flame
spread rate (ft/sec).

22 14-18 F5.1 TABX 18,7,6 Second flux level.

22 19-16 F8.1 TABY 18,7,6 Second flame spread rate.

22 27-31 F5.1 TABX 18,7,6 Third flux level.

22 32-39 F8.1 TABY 18,7,6 Third flame spread rate.

22 40-44 F5.1 TABX 18,7,6 Fourth flux level.

22 45-52 F8.1 TABY 18,7,6 Fourth flame spread rate.

22 53-57 F8.1 TABX 18,7,6 Fifth flux level.

22 58-65 F8.1 TABY 18,7,6 Fifth flame spread rate.

22 66-70 F5.1 TABX 18,7,6 Sixth flux Tevel.

22 71-78 F8.1 TABY 18,7,6 Sixth flame spread rate.

23 6 pairs of flux levels and vertical upward flame spread rates

(ft/sec) in the format of type 22.
24 6 pairs of flux levels and vertical downward flame spread rates

(ft/sec) in the format of type 22.

20



TABLE IV (Continued)
MATERIALS FLAMMABILITY DATA

Record Variable
Type Column  Format Name Dimension Description
25 6 pairs of flux levels and times-to-ignite (sec) in the format of
type 22,
26 6 pairs of flux levels and heat release rates (Btu/ftz-sec) for the
flaming state in the format of type 2Z2.
27 6 pairs of flux levels and smoke release rates (partic]es/ftz-sec)
for the flaming state in the format of type 22.
28 6 pairs of flux levels and smoldering lag times (sec) in the format
of type 22.
29 6 pairs of flux levels and times-to-burn out (sec) in the format of
type 22.

Record types 30 through 34 contain the rates of release of the trace gas spe-
cies in the flaming state. Type 30 records give the rates for the first spe-
cies, type 31 for the second, etc. If there -are fewer than 5 trace gases, omit
the corresponding record types. The order of the records within a group of

the same record type should follow the material type ordering established by
the order of the type 16 records. To save space, all _rates of release are
scaled by multiplying the values in 1bm/ft2-sec by 106,

30 6 pairs of flux levels and release rates of the first trace gas
specie (1bm/ft2-sec) x 10° in the format of type 22.

31 6 pairs of flux levels and release rates of the second trace gas
specie (1bm/ft2-sec) x 10° n the format of type 22.

32 6 pairs of flux levels and release rates of the third trace gas
specie (1bm/ft2-sec) x 106 Tn the format of type 22.

33 6 pairs of flux levels and release rates of the fourth trace gas
specie (1bm/ft2-sec) x 100 Tn the format of type 22.

34 6 pairs of flux levels and release rates of the fifth trace gas

specie (1bm/ftZ-sec) x 10® Tn the format of type 22.
Record type 35 contains the bulk thermal properties of the materials, one

record for each material type. The number and order of the type 35 records
must follow that established by the type 16 records.

21



TABLE IV (Concluded)
MATERIALS FLAMMABILITY DATA

Record Variable
Type Column  Format Name Dimension Description
35 1-10 F10.1 CPM 7 Specific heat capacity of
the material (Btu/1bm-R).
35 11-20 F10.1 RHOM 7 Density_of the material
(1bm/ft3).
35 21-30 F10.1 TKNS 7 Material thickness (ft).
35 31-40  F10.1  CNDCTY 7 Thermal conductivity”™ for

the insulation behind this
material (Btu/ft-sec-R).

35 41-50 F10.1 TKNSIN 7 Insulation thickness™ (ft).
*Insulation properties are required only for cabin lining surface materials.

36 1-10 F10.1 TAM -- Ambient temperature (R).
36 11-20  F10,1  PAMB -- Ambient pressure (1bf/ft2)

2.4 IGNITION MODE

Record types 37 through 47 describe the mode of ignition of the cabin
fire including the characteristics of the ignition fire fuel and gases which
may enter the cabin from an exterior fire.

22



TABLE V
IGNITION MODE DATA

Record
Type

Column

Varjable

Format Name Dimension

Description

37

37

37

37

37

37

37

38

1-10

11-20

21-30

31-40

41-50

51-60

61-70

1-10

F10.1  QqCI -

F10.1 GAMI --

F10.1 WMIGN --

F10.1 RHOI --

F10.1 XMUI --

F10.1 RADI --

F10.1 XMF I --

F10.1 DQI --

23

Heat of combustion of the
ignition fire fuel (Btu/1bm)
(Use the total value, not
the "effective" value as in
the case of the cabin
materials).

Stoichiometric oxygen-to-
fuel mass ratio for the
ignition fire fuel (-).

Molecular weight of the
ignition fire fuel

(1bm/1bmole) (sub=-unit value
or effective value for pyro-
lyzate vapor).

Pyrolyzate (fuel) vapor den-
sity (1bm/ft°) of the igni-
tion fire fuel.

Pyrolyzate (fuel) vapor
blowing velocity (ft/sec) of
the ignition fire fuel.

Fraction of the heat of com-
bustion of the ignition fire
fuel that is lost by flame
radiation (-).

Amount of ignition fire fuel
(1bm). This quantity and
the values of RHOI, XMUI,
and RAMPT will determine the
duration of the ignition
fire. See below.

Heat release rate for_the
ignition fire (Btu/ft2-sec).




TABLE V (Continued)
IGNITION MODE DATA

Record Variable
Type Column  Format Name Dimension Description
38 11-20 F10,1 RAMPT -- "Ramp-in" time for the igni-
tion fire (sec). May be
entered as 0,0 if no ramp-in
period is desired.
39 1-10 F10.1 RSI - Smoke release rate of the

ignition fire
(particles/ft2-sec).

Columns 11 through 60 of record type 39 contain the rates of release of the

trace gases by the ignition fire.
ticular number of gases to he used for a given case.

Entries need only be made for the par-

The order of the rates

must conform to the species order established by the type 15 records.

39
39
39
39
39

40

11-20 F10.1 RTGI 5
21-30 F10.1 RTGI 5
31-40 F10.1 RTGI 5
41-50 F10.1 RTGI 5
51-60 F10.1 RTGI 5
1-5 IS5 IGSN -

24

Release rate of the first
trace gas by the ignition
fire (lbm/ftz-sec) x 100,

Release rate of the second
trace gas by the ignition

fire (1bm/ft2-sec) x 100,

Release rate of the third
trace gas by the ignition
fire (1bm/ft2-sec) x 106,

Release rate of the fourth
trace gas by the ignition
fire (1bm/ft2-sec) x 106.

Release rate of the fifth
trace gas by the ignitign
fire (1bm/ft2-sec) x 10°.
Lining surface number on
which the ignition fire is
located.



TABLE V (Continued)
IGNITION MODE DATA

Record Variable .
Type Column  Format Name Dimension Description
41 1-5 I5 NIJSQ -- Number of surface elements

which make up the base area
of the ignition fire.
Maximum value of 100 and a
minimum value of 1,

41 6-15 F10.1 PIGN - Length of the perimeter of
the base area of the igni-
tion fire (ft).

Record type 42 contains the I and J indices of the elements which form the
base of the ignition fire, one pair of indices per record. The total number
of records must be equal to the value of NIJSQ on record type 41. Order of
the type 42 records is not important.

42 1-5 15 IGNIJ 2,100 I index of an ignition fire
‘base element.
42 6-10 15 IGNIJ 2,100 J index of an ignition fire

base element.

Record types 43 and 44 may be used to set any number of lining surface ele-
ments to the charred, and thus inert, state. If no elements are to be so set,

enter a value of zero on record type 43 and do not include any records of type
44,

43 1-5 I5 NIJC -- Number of lining surface
elements to be set to the

charred state. Maximum
value is 600,

44 1-5 15 I -- I index of a charred
element.

44 6-10 15 J - J index of a charred
' element.

Record types 45, 46, and 47 allow the user to specify the inflow of exterior
fire gases through a compartment vent. If no such inflow is to be specified,
enter a value of zero on record type 45 and omit record types 46 and 47,

25



TABLE V (Continued)
IGNITION MODE DATA

Record Variable

Type Column  Format Name Dimension Description

45 1-5 I5 IFRVNT -- Vent number through which
exterior fire gases may
enter,

46 1-10 F10.1 RHOEFG - Density of thg exterior fire
gases (1bm/ft?),

46 11-20 F10.1 TEFG - . Temperature of the exterior
fire gases (R).

46 21-30 F10.1 FLOWIN -- Mass inflow rate of exterior
fire gases (1bm/sec).

46 31-40 F10.1 FLWOUT -- Mass outflow rate of com-
partment lower zone gases
(1bm/sec).

47 1-10 F10.1 CHIEFG 11 Mass fraction of N2 in the
exterior fire gases (-).

47 11-20 F10.1 CHIEFG 11 Mass fraction of 02 in the
exterior fire gases (-).

47 21-30 F10.1 CHIEFG 11 Mass fraction of fuel vapor
in the exterior fire gases
().

47 31-40 F10.1 CHIEFG 11 Mass fraction of the CO2 in
the exterior fire gases (-).

47 41-50 F10,1 CHIEFG 11 Mass fraction of the Ho0 in
the exterior fire gases (-).

47 51-60 F10.1 CHIEFG 11 Mass fraction of the first

trace specie in the exterior
fire gases (-).

47 71-80 F10.1 CHIEFG 11 Mass fraction of the third
trace specie in the exterior
fire gases (-).
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TABLE V (Concluded)
IGNITION MODE DATA

Record Variable
Type Column Format Name Dimension Description

If more than two trace species are to be used, include a second type 47 record
for the remaining species and smoke content of the exterior fire gases. If
one or two species are used, all the exterior fire gas composition data may be
included in the one type 47 record.

47 1-10 F10.1 CHIEFG 11 Mass fraction of the fourth
trace specie in the exterior
fire gases (-).

47 11-21 F10.1 CHIEFG 11 Mass fraction of the fifth
trace specie in the exterior
fire gases (-).

47 21-30 F10.1 CHIEFG 11 Concentration of smoke in
the exterior fire gases
(particles/1bm).

The user has the option of “ramping-in" the ignition fire, that is,
allowing the fire heat and product release rate to grow linearly over a spe-
cified time period until the maximum burning rate is reached. This capability
was added to DACFIR3 to allow a more realistic simulation of a common method
of ignition in full-scale tests, pool fires of liquid fuels.

To prepare consistent values for the data items on record types 37 and
38, the following relationships among these properties of the ignition fire
and fuel should be noted. (1) The product of the mass burning rate, given by
(RHOI)+(XMUI), and the effective heat of combustion should equal the specific
heat release rate:

DQL = (RHOI)«(XMUI)«(I-RADI).(QCI).

The values of DQI, RSI, and RTGI are the maximum release rates of heat, smoke,
and gases for the fully developed ignition fire which will be obtained after
the ramp-in period. (2) During the ramp-in period, the values of the heat,
smoke, and gas release rates and oxygen consumption rate start at a value of
1/(1 + RAMPT/DELTAT) of their maximum values and increase linearly to their
maximum values at the end of the period given by RAMPT. (3) The total
duration of burning of the ignition fire is computed by the program from the
input values of XMFI, RHOI, XMUI, RAMPT, and NIJSQ as follows:

AFI = (0.25)«(NIJSQ)
TBURNI = (0.5)«(RAMPT) + (XMFI) / ((AFI)«(RHOL)+(XMUI))
where TBURNI is the duration of burning in seconds.
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SECTION 3
SAMPLE INPUT AND OUTPUT

Table VI gives a sample input data file for DACFIR3. This is the data
file used to simulate Test 14A discussed in Section 6 of Volume I. This case
jnvolved a single compartment, two vents to the exterior, and no exterior fires.
The ignition fire was a nne square foot pan of Jet A fuel. Four interior
material types were used and five trace gas species concentrations were com-
puted. The other data items, such as integration step size and convergence
tolerance, are typical of the values used in all the testing of DACFIR3 to
date.

Table VII shows the output of DACFIR3 at the simulated time of 120
seconds after ignition for Test 14A.
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DACFIR3 SAMPLE INPUT DATA

TABLE VI

DACFIR3 TEST 14A 24-MAY-1981 02:00:00

2.0 420.
4 4 999
70 11.0
1 1
56 0
] 1 7
11.
6.
3.
1.
s.
1.
3.
6.
a8 6.0
4444444
0.9 0.1
2
1 s
1 5
a4 E
] 28.
HCL 36. 9
HCN 27
HF 20.
ND2 46.
7000. 3.°00
7000. 3. 00
7000. 3.00
9971. 2.19
2.2 2.2
9999. 25.0
9999 6%.0
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0.0 0.0
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0. o 1.
0. o 1.
0. 0.00612 1.
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0. o 1.
0. o. 1.
0. 0.00610 1.
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0. 10 1.
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0. o 1.
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TABLE VI (Concluded)

DACFIR3 SAMPLE INPUT DATA

14. 46
23. 1
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TABLE VII, DACFIR3 SAMPLE OUTPUT

TIME= 120. 000 SECONDS DACFIRI TEST 14A 24-MAY-1981 02:00:00

COMPARTMENT 20NE DEPTH VOLUME GAS TEMP GAS DENSITY SMOKE CONC M™MASS FRACTIOHS OF MAJOR GASES FPRESSURE

(FT) (CU FT) (F) (LBM/CU FT) (OD/FT) 02 coz H20 (LBF/SQ FT!
1 UPPER 2. 6193 1275.7 120. 26 0. 064631 0. 221 0. 21920 0. 00072 0. 00029 2120. 33
LOWER 4. 385 2700. 3 83. 36 0.0730% 0. 000 0. 23000 0. 00000 0. oCLN0
I0NE GAS CONCENTRATIONS (PPM)
N2 02 FUEL coz H20 co HCL HCN HF No2
UPPER 795463. 202923. 0. 483. 483. 583. 25 6. 33 0.
LOWER 792793. 207207. 0. 0. 0. T 0. 0. 0. 0. 0.

INTERIOR FIRES
FIRE BASE AREA \APOR GEN RATE HEAT GEN RATE PLUME ENTRMNT FLAME LENGTH ABSN COEFF SMOKE GEN FATE OXY CNSPTN RATE
(S@ FT) (CU FT/GEC) (BTU/SEC) (CU FT/BEC) (FT) (1/FT) {PART/SEC) (LB1/SEC)

1 1. 00 0. 100000E+00 0. 432000E+02 0. 923441E+01 2. .98 0. 922202E+00 9. 43000CE+02 0. BOV?51E -02
2 1. 00 Q. 100000E+00 0. 000000E+00 0.171181E+02 2. 49 0. 250000E+00 0. 0000CG0QE+ 00 0. 000900L+00
3 4. 00 0. 600000E+00 0. 166323E+02 0. 2843469E+02 5.7% 0. 489022E+00 0 291731E+03 0. 650622E-02
4 2. 50 0. 250000E+00 0. 603%500E+01 0. 387183E+02 3. 96 0. 470519€+00 O. BB5622E+02 0. 2575008 -02
S 4. 50 0. 4350000E+00 0. 250849E+02 0. 439888E+02 4.93 0. 124964E+01 0. 337384E+03 0. 107507E-01
-} 329 0. 31468B73E+00 0. 138125E+02 0. 537443E+02 4.24 0. 319199E+00 0. $77233E+02 0. 303374E-02
7 2. 00 0. 195000E+00 0. 234000E+01 0. £128246E+02 3. 20 0. 680464E-01 0. 658000E+01 0. 513951E-03
TRACE GAS GENERATION RATEE (LBM/SEC)
FIRE co HCL HCN HF NO2
1 0. 341000E-04 0. 000000E+00 0. 0000Q0E+00 0. 000000E+00 0. 000000E+00
2 Q. 000Q00E+00 0. 000000E+00 0. 000000E +00 0. 000000E+00 0. 000000E+00
3 0. 10605%7€-02 0. 343642E-03 0. 724814E-03 0. 110700€-03 0. 267500E-06
4 0. 374500€E-03 0. 9735894€E-04 0. 777000E-0& 0. 430500E-04 0. 000000E+00
S 0. 340501E-03 0. 471774E-04 0. 000000E+00 0. 0000Q0E+Q0 0. 000000E+00
& 0. 808095E-03 0. 137473€E-04 0. 384135E-04 0. 000000E+00 0. 347750E-05
7 0. 200000E-03 0. 000000E+00 0. 134867E-03 0. 000000E+00 0. 000000E+00
SURFACE CGNDITIONS )
SURFACE CONTACT AREA (SQ FT) CONVECTIVE FLOW (BTU/SEC) RADIATIVE FLOW (BTU/GEC) TEMPERATURE (F)
UFPER I0NE LOMER ZO0NE UPFER I0NE LOWER ZONE UFPER 20ME LOWER ZONE UFFER PART LOWER PART
1 0. 000 616. 000 0. 000 -9. 509 0. 000 a1. 796 5. 971 99 991
2 90. 458 245. 542 0.974 -2. 196 4 810 16. 660 100. 733 79 91
3 168. 0C0 0. 000 2. 958 0. 000 8. 934 0. 000 €8 336 88 334
4 $6. 000 0. 000 0. 622 0. 000 2.978 0 009 100 340 100 360
S 280. 000 0. 000, 3110 0. 000 14.890 0. 000 100. 390 100 300
& 36. 000 0. 000 0. 622 0. 000 2. 978 0. 0CO 100. 330 100 3@0
7 168. 000 0. 000 2. 958 0 000 8. 934 0. 0G0 8e. 386 88 384
8 90. 458 245. 542 0.976 -2. 196 4. 810 16 &40 100. 933 9 97
PARTN
1 22 748 48. 232 ¢ 293 -0. 442 1. 211 3 273 100. 280 100 335
2 22. 748 48. 232 0. 253 ~0. 442 1211 3 273 100389 100 3@s
TOTAL 954. 452 1203. 548 12. 727 -10 786 50 755 81. 641

VOLUME AND ENERGY FLOW RATES THRU VENTS (CU FT/SEC), (BTU/SEC)

VENT 1 2
CONNECTS 1 70 5 1 T0 3
NET UFR-UPR

VOLUME 0. D00 LCCE+CO 0. 4B85203E+02

ENERGY 0. 000QCCE+GD 0. 634257E+03
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TASLE VII (Continued). DACFIR3 SAMPLE OUTPUT

NET LWR-LWR
VOLUME 0. S00QVCE+03 0. 443461BE+03
ENERGY 0. 475364E+04 0. 4225464€E+04

SOLUTION DATA - TIME STEPS IN MILLISECONDS
STEP 2000. 1TR 2. STEP 2000. ITR 9  STEP

ELEMENT STATE SUMMARY — CONDITIONS ON ALL SURFACES AT END OF FLAME SFREAD CALCULATIONS
1 2 3 4 3 & 7 e 9 10 11 12 13 14 15 16 17 18 15 20 21
SMOLDERING Q 0 (o] (o] 0 (o) o 0 (o]
FLAMING 10 50 18 0 (o] 0 (o] 0 22
CHARRED 0 0 0 0 0 o ] 0 V]

FLAMING, SMOLDERING, AND CHARRED AREAS BY MATERIAL TYPE (8G FT)

MATERIAL NO 1 2 3 4

2
AREA AFLAME 2 %0 12. 50 4. 50 3.50
AREA SMLDRG 0. 00 0. 00 0. 00 0. 00
AREA CHRRD 0. 00 0. 00 0. 00 0. 00
TIME= 120. 000 SECONDS DACFIRI TEST 14A 24-MAY-1981 02:00:00

DISTRIBUTION OF ELEMENTAL STATES AT END OF FLAME SPREAD CALCULATIONS

INTEGERS CORRESPOND TO STATES OF INDIVIDUAL ELEM-

1=AMBIENT STATE

2=SMOLDERING STATE

3=AFLAME

4=CHARRED

S5=HEATING. NOT IN CONTACT WITH FLAME
6=HEATING. IN CONTACT WITH FLAME
7=SMOLDERING, COOL ING

AFT

IR0 0010110008181 8188100191111 22200281220820028018333810141111
1011000101 1120130388301800192120191008233230902822228222202811818228112¢21
100101100010ttt ttntt1aadteeaaa0e011111211810011212188801181
T80 8110111000011 88110118111101819020202212420100112223344080821181
1100101010120 200113 8103331 00111111090822131112911281111112129111192811314§1
1110111010121010001181333330111114333111911198211111111811111311111181141
11111101 01111811111133333311111333331111111111111121111111121111141111)
11101101111101101111333333333113333333311121111101112111111811111181811114
11111111128 1112011133333333311333333331111111111111111118111104818194811
110011011 112110111181333333111113333311111181111111213241111181111411112
111011011121 1021101113333311111113321110111111110111111111111121888111111
P11 1001010 01N 1111011181111 28001122011181222228di010000108
1110111110008 010883388801 1888112110201113008001822230248012411111811113
TA0112110200 20018181130 0088312111022281828222182812220810111221148813111
T I 1111100008 88882018000880110101281811122111112813222€0111111228221133

" LINING _
SURF 00000000000000000000000000000CD000C0000000000000000000000000000000000000
NUMBER 11111111111:1111111111223727222722333333445555555555464777 777 £PaBRRER8080

TIME= 120 00 SETCONDS DACFIR3 TEST t4a QA-HAY—lQBI 02 00 00
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TABLE VII (Concluded).

DACFIR3 SAMPLE OUTPUT

FOR SEAT GROUPS-—-JU= 1- 4

SEAT GROUP NO 1

22

“CUSHION, FRONT

CUSHION, TOP

21
20

19

BACKREST, FRONT

“BACKREST. TOP

BACKREST, UPR REAR

-
O

@™ 0

BACKREST, LWR REAR

o~

CUSHION. BOTTOM

W >

- N

J=x 5- 7
J= 8-11
J=12
J=13-18
J=19-21
J=22

111111333
111111133
111111133
111111113
111111111
11111111
111111111
111111111
111111111
111111111
111111111
111111111
111111111

111111111
111111111

111111111
111111111

111111113

111111133
111111333

111113333
111113333

CUSHION, BOTTOM
BACKREST, LWR REAR
BACKREST. UPR REAR
BACKREST, TDP
BACKREST, FRONT
CUSHION, TOP
CUSHION. FRONT



SECTION 4
PROGRAM STATISTICS

The DACFIR3 computer program is written in FORTRAN IV and conforms to
the 1966 ANSI standard for this language. The code consists of approximately
4050 source statements augmented by about 2250 comment lines. The comments define
all important variables and detail the function of all parts of the code. A
complete listing of DACFIR3 is contained in Appendix A of this volume.

The computer requirements for running DACFIR3 will differ among dif-
ferent computer systems, but the following data should serve as a rough guide
to the computer requirements involved. The data are for a run made using the
sample input data given in Section 3. The computer was a Digital Equipment
Corporation VAX-11/780 with 1.5 mbytes of physical memory and a speed of about
700,000 instructions per second. Peak virtual memory required was 326,000
bytes. The execution time (cpu time) required was 1500 seconds to simulate
400 seconds of the fire test. A considerable variation of these figures can
be expected if other values for the number of materials, number of
compartments, number of trace gases, integration step size, or convergence
tolerance are chosen.
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APPENDIX A
LISTING OF THE DACFIR3 COMPUTER CODE

This appendix contains the listing of the DACFIR3 computer code. The
language is FORTRAN IV and conforms to ANSI standard FORTRAN (X3,9-1966).

Copies of the program may be obtained by contacting the author at the
University of Dayton, telephone (513) 229-3921.
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PROGRAM DACFIR

COMPUTER SIMULATION OF FIRE WITHIN A TRANSPORT AIRCRAFT CABIN
VERSION 3.0 -— 1 APR 1981
MODEL AND CODE CREATED FOR DOT/FEDERAL AVIATION ADMINISTRATION
BY THE UNIVERSITY OF DAYTON RESEARCH INSTITUTE DAYTON. OHIO 43469
REFERENCES:

L1] “DAYTON AIRCRAFT CABIN FIRE MODEL VERSION 3",
VOLUME 1 -~-~ PHYSICAL DESCRIPTION

[21 "DAYTON AIRCRAFT CABIN FIRE MODEL VERSION 3",
VOLUME @ —- PROGRAM USER'S GUIDE AND LISTING

ABBREVIATIONS USED IN THE PROGRAM COMMENTS:

AMB = AMBIENT
APNDX = APPENDIX

AVG = AVERAGE

CALCS = CALCULATIONS
CONCS. = CONCENTRATIONS
CRCTN = CORRECTION

DEFN = DEFINITION
ELMNT = ELEMENT

EXCHNG = EXCHANGE

FP = FORMAL PARAMETER
GRP = GROUP

1D = IDENTIFICATION
IGN SRC= IGNITION SOURCE
INFO = INFORMATION

LWR = LOWER

MATL = MATERIAL

MAX = MAXIMUM"®

MIN = MINIMUM

NEC = NEGATIVE

NG = NUMBER

PARTS = PARTICLES (A MEASURE OF SMOKE DENSITY, SEE [11)
PGM = PROGRAM

POS a POSITIVE

PRDCTN = PRDDUCTION

PSTN = POSITION

RT = RIGHT

SUBSCR = SUBSCRIPT
SMLDRG = SMOLDERING

SPRD = SPREAD

STMT = STATEMENT

SUBR a SUBROUTINE

SURF = SURFACE

VoL = VOLUME

VRBL = YARIABLE

WRT = WITH RESPECT TO
ZN = ZONE
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VARIABLES AND PARAMETERS IN COMMON ‘CNTRL ‘:

DELTAT = SMALL TIME STEP SIZE (SEC). USED IN GAS DYNAMICS CALCULATIONS

DELTSP = LARGE TIME STEP SIZE (SEC). USED IN FLAME SPREAD CALCULATIONS

ECOFLG = FLAG TO CONTROL INPUT ECHO PRINTING

IDELT = SMALL TIME STEP OF THE SIMULATION, YALUE IN MILLISECONDS.

IDENT = ARRAY FOR STORING RUN ID (ALPHANUMERIC) DATA

IDTPRV = PREVIOUS SMALL TIME STEP (MILLISECONDS)

IPEMS = FLAG TO CONTROL PRINTING OF CABIN ATMOSPHERE DATA BY SUBR
OUTPUT. VALUE = ! => PRINT DATA ON THIS PASS

IPSPR = FLAG TO CONTROL PRINTING OF FLAME SPREAD DATA BY SUBR OQUTPUT
VALUE = 1 =2 PRINT DATA ON THIS PASS

IRATIO = RATIO OF PASS THRU THE CABIN ATMOSPHERE CALCULATIONS TO A
PASS THRU THE FLAME SPREAD CALCULATIONS VALUE >= 1 ALWAYS

ISAVE = A FLAG TO CONTROL NO OF SCANS OF A SURF BY SUBR FIRE.

ISCALE = MODULUS FOR RECOMPUTING SCALE FACTORS

ITFIN = STOPPING TIME FOR THE RUN IN MILLISECONDS.

ITIME = MAIN TIME CLOCK FOR THE SIMULATION. VALUE IN MILLISECONDS.

ITIM2 = CLOCK FOR TIMING PASSES THRU FLAME SPREAD CALCULATIONS

ITIM2 IS INCREMENTED BY ITSPRD EACH FLAME SPRD PASS. VALUE IN
MILLISECONDS

ITSPRD = TIME INTERVAL BETWEEN PASSES THRU THE FLAME SPREAD
CALCULATIONS. VALUE IN MILLISECONDS.

TFINAL = STOPPING TIME FOR SIMULATION RUN, SECONDS.

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,

1 IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
2 ITSPRD, NPASS, TFINAL, IDBUGL, EPSLN, MAXITR, MAXCUT,
3 JCBSKP
IDBUG1 = SWITCH FOR DEBUGGING CONTROL (INACTIVE)
EPSLN = CONVERGENCE TOLERANCE GAS DYNAMICS CALCS.
MAXITR = MAXIMUM NUMBER OF ITERATIONS ALLOWED IN GAS DYNAMIC CALCS.
MAXCUT = MAXIMUM NUMBER OF TIME STEP SLICES ALLOWED IN GAS DYNAMICS
CALCS.
JCBSKP = SWITCH FOR SELECTIVE SKIPPING OF JACOBIAN EVALUATION IN GAS

DYNAMICS CALCS.

VARIABLES AND PARAMETERS IN COMMON ‘FIRES’:

AFM = AREA OF EACH MATERIAL TYPE CURRENTLY FLAMING (FT#FT). MAX 7
VALUES (ONE FOR EACH MATERIAL). SUBSCRIPT IS MATERIAL NUMBER.
ASM = AREA OF EACH MATERIAL CURRENTLY SMOLDERING (FT#FT)

ISTATE = PACKED ARRAY COMTAINING DATA ON STATES OF INDIVIDUAL LINING
SURFACE ELEMENTS. FIRST SUBSCRIPT 1S ELEMENT I INDEX, SECOND
IS J INDEX. ISTATE IS PACKED AS SHOWN

ISTATE = ITFPC#1000 + ISTP#10 + IST

ITFPC = FRACTION*#1000 OF THIS ELMNT THAT HAS BEEN CONSUMED
BY FLAMING OR SMLDRNG COMBUSTION.
EX: ITFPC = 400 => ELMNT IS 40% CONSUMED.
ISTP = STATE OF THIS ELMNT DURING LAST PASS THRU FLAME SPRD
CALCULATIONS. VALUE = 1 THRU 7.
IST = PRESENT STATE OF THIS ELMNT. VALUE = 1 THRU 7.
ISTATS = PACKED ARRAY CONTAINING DATA ON STATES OF SINGLE SEAT SURFACE
ELMNTS. FIRST SUBSCRIPT = SEAT SURF I INDEX, SECOND SBSCRPT =
SEAT SURF J INDEX. THIRD SURBSCRIPT = SEAT GCROUP NUMIGR.
PACKING AND CONTENTS SAME AS FOR ISTATE SHOWN ABOVE.
IWORD = PACKED ARRAY CONTAINING DATA ON INDIVIDUAL LINING SURFACE
ELMNTS. SUBSCRIPTING IS SAME AS ISTATE. IWORD IS PACKED AS
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IWORDS

NFLM
NPYR

RGS

RSS
TOTGAS

TOTSEM
TRGF

TRGS

TRSF
TRSS

NCE
VITNR
TOTVIT
RADFIR

ACM

AF
AF1
AEXP

comMB

DGK
FLML
FSN1
FSN2
FSN3
GAMMA
IBURN
IF
IGMNI
IGMNJ
IGMXI
IGMXJ
IGNF IR

SHOWN:
IWORD = ITY#{0000+ITX

ITX = TIME IN INTEGER SECONDS THAT ELMNT HAS BEEN IN ITS
CURRENT STATE. MAXIMUM VALUE 9999 SEC.

ITY = A FLAG USED TO IDENTIFY ELMNTS AS CANDIDATES FOR
STATE TRANSITION ON THE NEXT FLAME SPREAD PASS

PACKED ARRAY CONTAIMING DATA ON INDIVIDUAL SEAT SURFACE

ELMNTS. SUBSCRIPTING IS SAME AS ISTATS AND PACKING  AND

CONTENTS SAME AS IWORD.

TOTAL NUMBER OF FLAMING ELMNTS OF EACH MATL TYPE. SUBSCRIPT

IS MATERIAL NUMBER.

TOTAL NUMBER OF SMOLDERING ELMNTS OF EACH MATL TYPE. SUBSCRIPT

IS MATERIAL NUMBER.

CONTAINS RATE OF GAS GENERATION BY SMOLDERING MATERIALS.

FIRST SUBSCRIPT IS THE GAS TYPE ID NUMBER, SECOND IS THE

MATERIAL NUMBER. UNITS ARE LBM/(FT#FT#SEC).

CONTAINS RATE OF SMOKE GENERATION BY SMOLDERING MATERIALS.

SUBSCRIPT 1S MATL NUMBER. UNITS ARE PART/(FT#FT#SEC)

TOTAL, OVER ALL MATERIAL TYPES, RATE OF GAS EMISSION

SUBSCRIPT IS GAS SPECIE NUMBER. UNITS ARE LBM/SEC.

TOTAL RATE OF SMOKE EMISSION IN PARTICLES/SEC.

TOTAL (OVER ALL MATERIAL TYPES) RATE OF GAS EMISSION FROM

ELEMENTS IN THE FLAMING STATE. SUBSCRIPT IS SPECIE NUMBER.

UNITS ARE LBM/(SEC#*SEC).

TOTAL, OVER ALL MATERIAL TYPES. RATE OF GAS EMISSION FROM

ELEMENTS IN THE SMOLDERING STATE. SUBSCRIPT IS SPECIE NUMBER.

UNITS ARE LBM/(SEC#SEC).

TOTAL RATE OF SMOKE EMISSION BY ELEMENTS IN THE FLAMING STATE

UNITS ARE PARTICLES/(SEC#SEC)

TOTAL RATE OF SMOKE EMISSION BY ELMNTS IN THE SMOLDERING

STATE. UNITS ARE PARTICLES/(SEC®*SEC).

NUMBER OF CHARRED ELMNTS ON THE SURF GIVEN BY THE SUBSCRIPT

RATE OF OXYGEN CONSUMPTION (TEMP VARIABLE FOR SUMMATION USE)

TOTAL RATE OF OXYGEN CONSUMPTION BY ALL FIRES, LBM/SEC

FRACTION OF HEAT OF COMBUSTION RELEASED BY A FIRE THAT IS

FLAME RADIATION. SUBSCRIPT 1S FIRE NUMBER.

TOTAL AREA OF EACH MATERIAL IN CHARRED STATE, SUBSCRIPT IS

MATERIAL NUMBER. UNITS FT#FT.

FIRE BASE AREAS (FT#FT), SUBSCRIPT IS FIRE NUMBER.

BASE AREA OF THE IGNITION SOURCE FIRE (FT#FT).

DIFFERENCE IN BASE AREA BETWEEN THE IGNITION SOURCE FIRE

AND ANY LARGER FIRE WHICH MAY SURROUND AND CONTAIN IT.

COMBUSTION ZONE HEIGHT FOR EACH FIRE, SEE SUBR ATMOS. SUBSCR

IS FIRE NUMBER

HEAT RELEASE RATE (BTU/FT#FT*SEC) FOR A FIRE

FLAME LENGTH OF A FIRE. SUBSCR IS FIRE NUMBER (FT)

COUNTER OF NUMBER OF FLAMING ELMNTS ON SEAT GRP SURF 1.

COUNTER OF NUMBER OF FLAMING ELMNTS ON SEAT GRP SURFS 2,3. 4,3

COUNTER OF NUMBER OF FLAMING ELMNTS ON SEAT GRP SURFS &,7

STOICHIOMETRIC OXYGEN-TO-FUEL RATIO FOR A FIRE = SUBSCR NO.

A FLAG TO INDICATE STATUS OF THE IGN SRC FIRE

ARRAY CONTAINING INFOC ON LINING SURFACE ELMNTS. SEE SUBR FIRE

MINIMUM 1 INDEX VALUE FOR ELMNTS OF IGNITION SOURCE FIRE

MINIMUM J INDEX VALUE FOR ELMNTS OF IGNITION SOURCE FIRE

MAXIMUM I INDEX VALUE FOR ELMNTS OF IGNITION SCURCE FIRE

MAXIMUM J INDEX VALUE FOR ELMNTS OF IGNITION SOURCE FIRE

FLAG SIGNALING STATUS OF THE IGN SRC FIRE

IGNFIR=0 => IGN SRC FIRE IS QUT, =1 => IGN FIRE IS BURNING

BUT NOT YET DISCOVERED BY SUBR FIRE. =2 => IGN FIRE BURNING
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IGNIV

IGSN

ISFIRE

IVMAX

IVMIN

IVMN

IVMX
IXFIRE

IZONE

JUMAX
JVMIN

JVMN

JVMX

K

NFE

NF IRES
NIJC

NIJSQ
NPE

NSFL

OMEGA

PDH

PIGN
RF

RFS

AND HAS BEEN DISCOVERED.

ARRAY CONTAINING I AND J INDICES OF IGN SRC ELMNTS. FIRST
SUBSCRIPT: 1 =X VALUE IS I INDEX. 2 =X YALUE IS J INDEX:;
SECOND SUBSCR = ELMNT NUMBER. MAX 100 ELMNTS.

SURFACE NUMBER ON WHICH IGN SRC LIES.

SEAT GROUP NUMBER ON WHMICH A FIRE IS LOCATED. FIRE NUMBER IS
GIVEN BY THE VALUE OF THE SUBSCRIPT.

MAXIMUM VALUE OF THE ELMNT I INDEX OF THE ELMNTS WHICH
COMPOSE THE BASE OF A FIRE. SUBSCRIPT IS THE FIRE NUMBER.
MINIMUM VALUE OF THE ELMNT I INDEX OF THE ELMNTS WHICH
COMPOSE THE BASE OF A FIRE. SUBSCRIPT IS THE FIRE NUMBER.
MIN I INDEX OF THE BASE ELMNTS OF A FIRE. THIS IS A
TEMPORARY VRBL WITH THE SAME FUNCTION AS IVMIN BUT WITHQUT
SUBSCRIPTS. USED WITHIN THE FIRE LOOP OF THE MAIN PGM.

MAX 1 INDEX OF THE BASE ELMNTS OF A FIRE - SEE ABOVE.

FLAG USED TO PASS INFORMATION ABOUT FIRES ON SEAT SURFACES
FROM SUBR FIRE TO SUBRS FCONS AND PVOLS. SEE SUBR FIRE FOR
FULL DEFINITION.

ARRAY OF FLAGS INDICATING THE ZONE IN WHICH THE MAJORITY OF
A FIRE BASE AREA LIES. FIRE NUMBER IS GIVEN BY THE SUBSCRIPT
VALUE. IZONE = 2 => BASE IN UPPER ZONE. =1 => BASE IN LWR IN.
MAXIMUM VALUE OF THE ELMNT J INDEX OF THE ELMNTS WHICH
COMPOSE THE BASE OF A FIRE. SUBSCRIPT IS THE FIRE NUMBER.
MINIMUM VALUE OF THE ELMNT J INDEX OF THE ELMNTS WHICH
COMPOSE THE BASE OF A FIRE. SUBSCRIPT IS THE FIRE NUMBER.
MIN J INDEX OF THE BASE ELMNTS OF A FIRE. A TEMPORARY VRBEL
WITH SAME FUNCTION AS JVMIN USED WITHIN THE FIRE LOOP

IN THE MAIN PGM.
MAX J INDEX DF THE BASE ELMNTS OF A FIRE. A TEMPORARY VRBL
WITH THE SAME FUNCTION AS JVMAX USED WITHIN THE FIRE LOOP.
INTEGER INDEX IDENTIFYING EACH INDIVIDUAL GROUP OF ADJACENT
FLAMING ELMNTS WHICH FORM THE BASE OF A FIRE, THE FIRE
NUMBER.

NUMBER OF FLAMING ELMNTS ON THE SURFACE GIVEN BY THE VALUE
OF THE SUBSCRIPT.

THE TOTAL NUMBER OF CURRENT ACTIVE FIRES.

NUMBER OF CHARRED (AND THEREFORE INERT) ELMNTS TO BE
SPECIFIED AT THE START OF A RUN. SEE SUBR INPUTQ.

NUMBER OF IGN SRC ELMNTS TO BE SPECIFIED IN THE INPUT.

SEE SUBR INPUTO.
NUMBER OF SMOLDERING ELMNTS ON THE SURFACE GIVEN BY THE VALUE
OF THE SUBSCRIPT. .
ARRAY CONTAINING THE NUMBER OF FLAMING ELMNTS ON EACH OF THE
SEVEN SURFACES OF A SEAT GROUP. SUBSCRIPT VALUE IS THE SEAT
NUMBER. ARRAY 1S USED AND RESET IN THE FIRE LOOP FOR EACH
SEAT GROUP.
ARRAY OF INVERSE VOLUMETRIC EXPANSION RATIOS FOR THE FLAME
REGIONS OF EACH FIRE. SUBSCRIPT IS FIRE NUMBER. OMEGAS ARE
COMPUTED IN SUBR SCAN AND PASSED TO SUBR ATMOS FOR LATER USE.
SMOLDERING RANGE OF A FIRE (FT). SEE EQ@ 4-4 (P32) OF [11.
USED WITHIN THE FIRE LOOP SO THAT NO SUBSCRIPT IS NEEDED.
PERIMETER LENGTH OF THE IGN SRC FIRE (FT)

RATE OF FLAME SPREAD ON A CABIN LINING SURFACE (FT/SEQC)
FIRST SUBSCRIPT IS THE LINING SURF NUMBER. SECOND INDICATES
THE SPREAD DIRECTION WRT THE I AND J DIRECTIONS.

VALUE = 1 =3> NEG J DIRECTION

VALUE = 2 => POS J DIRECTION

VALUE = 3 => NEG I DIRECTION

VALUE = 4 => POS I DIRECTION

RATE OF FLAME SPREAD ON SEAT SURFACES (FT/SEC). FIRST SUBSCR
IS SEAT SURF NUMBER, SECOND IS SPREAD DIRECTION GIVEN AS FOR

A-5



OO0 00O00000000O0

RFWS
RGF

RGFK
RHOZ
RSF
RSFK
TDQ
TBURNI
(94

YZ

B

RF ABOVE.

RATE (FT/SEC) OF FLAME SPREAD BETWEEN SEATS AND SIDEWALLS
ARRAY OF RATES OF GAS RELEASE (LBM/(FT#FT+SEC)) FOR EACH MATL
FIRST SUBSCRIPT IS GAS NUMBER. SECOND IS5 MATL NMUMBER.

TOTAL RATE OF GAS RELEASE (LBM/SEC) FOR A GIVEN FIRE. SUBSCR
IS GAS NUMBER.

ARRAY OF FUEL VAPOR DENSITIES FOR EACH FIRE (LBM/(FT#FT#FT))
SUBSCRIPT IS FIRE NUMBER.

ARRAY OF CURRENT SMOKE GENERATION RATES
(PARTICLES/(FT#FT#SEC)) FOR EACH MATL WHEN IN THE FLAMING
STATE. SUBSCR 1S MATL NUMBER. SEE SUBR RATES.

TOTAL SMOKE GENERATION RATE (PARTICLES/SEC) FOR A GIVEN FIRE.
TOTAL RATE .OF HEAT RELEASE BY ALL INTERIOR FIRES (BTU/SECQ).
TOTAL TIME TO BURN FOR IGNITION SRC FIRE (SEC)

ARRAY OF FUEL VAPOR VELOCITIES AT THE BASE OF A GIVEN FIRE
(FT/SEC). SUBSCRIPT IS FIRE NUMBER.

ARRAY OF FIRE BASE AREA (EQUIVALENT) RADII (FT). SUBSCRIPT
IS FIRE NUMBER. ’

ARRAY OF DISPLACEMENTS FROM FLOOR OF FIRE BASE AREAS (FT).

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9, 1&, 22),

AN VBN ALWN ~-

IWORD(120, 19), IWORDS(9, 16, 22), NFLM(7), NPYR(7),
RGS(10,7),RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TREGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AF1, AEXP, COMB(30), DQK, FLML (30), FSN1,
FSN2, FSN3, GAMMA (30), IBURN,; IF(&00), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX(30),
IVMIN(30) ., IVMN, IVMX, IXFIRE, IZONE(30), JVMAX (30),
JYMINC(30), JVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIJSQ,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF(20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK{10), RHOZ(30), RSF(7), RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30). RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL(7),
TP(7), TPC(7)

O00a0000000A000000000000000

VARIABLES AND PARAMETERS IN COMMON ‘GASES’:

CHIL
CHIU

CP
JCOR
NGAS

NSPCS
PAMB
PF

RHOAM

RHOL
RHOU

TAM

TL

TU

TWO
VoLL
voLv
WMOLEC

ARRAY OF MASS FRACTIONS OF GAS SPECIES .IN LWR ZONE. FIRST
SUBSCR IS GAS NO, SECOND IS COMP NO.

ARRAY OF MASS FRACTIONS OF GAS SPECIES IN UPR ZONE, FIRST
SUBSCR IS GAS NO, SECOND IS COMP NO.

CONSTANT PRESSURE HEAT CAPACITY OF CABIN GASES (BTU/LBM#*R)
CORRESPONDENCE ARRAY FOR SCALING

ARRAY OF ALPHANUMERIC (CHARACTER) NAMES OF GAS SPECIES.,
SUBSCR IS GAS NO.

TOTAL NUMEBER OF SPECIES (INCLUDING SMOKE)

AMBIENT DENSITY AT CABIN FLOOR LEVEL (LBM/(FT#SEC#SEC))

ARRAY OF PRESSURES AT THE FLOOR OF EACH COMPARTMENT, SUBSCR
IS COMP NO. (LBM/(FT#SEC#SEC))

AMBIENT DENSITY (LBM/(FT#FT#FT))

ARRAY OF DENSITIES OF THE LWR ZONE, SUBSCR IS COMP NO.
(LBM/(FT#FT#FT))

ARRAY OF DENSITIES OF THE UPR ZONE, SUBSCR IS COMP NO.
(LBM/(FT#FT#FT))

AMBIENT TEMPERATURE (R)

ARRAY OF LOWER ZONE TEMPERATURES: SUBSCR IS COMP NO. (R)
ARRAY OF UPPER ZONE TEMPERATURES, SUBSCR IS COMP NO. (R)
ARRAY OF SCALE FACTORS

ARRAY OF LOWER ZONE VOLUMES, SUBSCR 1S COMP NO. (FT#FT#FT)
ARRAY OF UPPER ZONE VOLUMES, SUBSCR IS COMP NO. (FT#FT#FT)
ARRAY OF GAS SPECIES MOLECULAR WEIGHTS (LBM/LBMOLE)
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XTHEN = ARRAY FOR STORAGE OF GAS VARIABLES AT THE PREVIOUS TIME STEP.
ZD = ARRAY OF THERMAL DISCONTINUITY POSITIONS (LOWER ZONE
THICKNESSES), SUBSCR IS COMP NO. (FT)
COMMON/GASES/CHIL (11, 3), CHIV(11, 5}, CP. NGAS(11),NSPCS, PAMB, PF(3),
RHOAM, RHOL (3)., RHOU(3), TAM, TL(3), TU(S), VOLL (3),
VOLU(S), ZD(35), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)

W=

VARIABLES AND PARAMETERS IN COMMON ‘GMTRY “:

IMATL = MATERIAL ID NUMBER FOR CABIN LINING SURFACE GIVEN BY VALUE OF
SUBSCRIPT. MAX 20 VALUES, ONE PER LINING SURFACE.

IMATS = MATERIAL ID NUMBER FOR 3EAT SURFACE GIVEN BY SUBSCRIPT. MAX
7 YALUES, ONE PER SEAT SURFACE.

IMTLP = MATERIAL ID NUMBER FOR CABIN PARTITION GIVEN BY VYALUE OF
SUBSCRIPT. MAX 4 VALUES.

IMAX = MAXIMUM VALUE OF ELEMENT I INDEX ON SURFACE NUMBER GIVEN BY
VALUE OF SUBSCRIPT.

IMIN = MINIMUM VALUE OF ELEMENT 1 INDEX ON SURFACE NUMBER GIVEN BY
VALUE OF SUBSCRIPT.

IRAY = LINING SURFACE NUMBER ON WHICH AN ELEMENT LIES WHOSE I INDEX
EQUALS THE VALUE OF THE SUBSCRIPT.

IRAYS = SEAT SURFACE NUMBER ON WHICH AN ELEMENT LIES WHOSE I INDEX
EQUALS THE VALUE OF THE SUBSCRIPT.

JMAX = MAXIMUM VALUE OF ELMNT J INDEX ON SURFACE GIVEN BY VALUE OF
JMAX 'S SUBSCRIPT. MAX VALUE OF UMAX IS 135, MINIMUM 1.

JMIN = MINIMUM VALUE OF ELMNT J INDEX ON SURFACE GIVEN BY VALUE OF
JMIN’S SUBSCRIPT. MAX VALUE OF JMIN IS 15, MINIMUM 1.

LSN = TOTAL NUMBER OF CABIN LINING SURFACES (FLOOR, SIDEWALLS, ETC )
MAX VALUE = (30-(NUMBER OF SEAT GROUPS))

MAXELI = MAXIMUM VALUE OF ELMNT ‘I INDEX OVERALL,= HIGHEST 1 INDEX ON
HIGHEST NUMBER LINING SURFACE.

NCOMPS = NUMBER OF COMPARTMENTS, MAX = 4, MIN = 1

NS = TOTAL NUMBER OF LINING SURFACES + SEAT GROUPS. MAX VALUE = 30

CH = CABIN FLOOR TO CEILING HEIGHT (FT).

cL = CABIN COMPARTMENT LENGTHS (FT), MAX = 4

CNCTNS = ARRAY INDICATING CONNECTIONS BETWEEN COMPARTMENTS BY VENTS

CHW = CABIN WIDTH AT FLOOR (FT).

DWS = DISTANCE (FT) FROM SEATS TO SIDEWALL (SEAT GROUPS NEAREST
SIDEWALL)

FHMIN = MINIMUM FLOOR TO CEILING OR HATRACK DISTANCE (FT)

FLOW = FORCED FLOW RATE (CFM) THRU VENT GIVEN BY SUBSCRIPT VALUE

HSTS = HEIGHT OF TOP OF SEATS ABOVE FLOOR (FT)

IARX = INDICATES POSITION OF SEAT GRPS WRT FLOOR. SEE SUBR INIT2 FOR
FULL DEFINITION.

IARY = INDICATES POSITION OF OVERHEAD SURFACES WRT FLOOR SEE SUBR
INIT2 FOR FULL DEFINITION.

ICLL = SURFACE NUMBER OF LEFTMOST CEILING SURFACE

ICLR = SURFACE NUMBER OF RIGHTMOST CEILING SURFACE

IEND = HIGHEST I INDEX VALUE ON CURRENT SURF. SEE SUBR FIRE

IFRCMP = NUMBER OF COMPARTMENT WITH INTERIQR FIRE

IFIRL = I INDEX OF SIDEWALL ELMNTS NEAREST TOP OF SEATS ON LEFT SIDE

OF CABIN

IFIRR = I INDEX OF SIDEWALL ELMNTS NEAREST BOTTOM OF SEATS ON RIGHT
SIDE OF CABIN

ILSTL = 1 INDEX OF SIDEWALL ELMNTS NEAREST BOTTOM OF SEATS ON LEFT
SIDE OF CABIN

ILSTR = I INDEX OF SIDEWALL ELMNTS NEAREST TOP OF SEATS ON RIGHT SIDE
OF CABIN

INTO = VALUE IS COMPARTMENT NUMBER INTO WHICH FORCED FLOW OCCURS
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IONE
ISSWLI
ISSWLY
ISSWR1
ISSWRV
ISWSL
ISWSR

ISTART
NPROV

IPUUL
IPJLL
IPJUR
IPJLR

JEND
JONE

JSTART
NJS

NSG
NV
SGWD
SL
SWD
sx

sz
VN

VENTH
VENTW
VENTT

VTOTAL
XMN

xXmMXx
XCOR
YCOR

Z

SSGWD

I INDEX OF FLOOR ELMNT DIRECTLY UNDER THE FORWARD LEFT CORNER
OF THE SEAT GROUP GIVEN BY THE SUBSCRIPT VALUE

ARRAY OF I VALUES OF SIDEWALL ELMNTS NEAREST A GIVEN SEAT
GROUP. SEE SUBR IMIT2 FOR FULL DEFN.

ARRAY OF J VALUES OF SIDEWALL ELMNTS NEAREST A GIVEN SEAT
GROUP. SEE SUBR INIT2 FOR FULL DEFN. .

ARRAY OF 1 VALUES OF SIDEWALL ELMNTS NEAREST A GIVEN SEAT
GROUP. SEE SUBR INIT2 FOR FULL DEFN.

ARRAY OF J VALUES OF SIDEWALLL ELMNTS NEAREST A GIVEN SEAT
GROUP. SEE SUBR IMIT2 FOR FULL DEFN.

ARRAY GIVING POSITION OF LEFT~MOST SEAT GROUPS WRT LEFT
SIDEWALL. SEE SUBR INIT2 FOR FULL DEFN.

ARRAY GIVING POSITION OF RIGHT-MOST SEAT GROUPS WRT RIGHT
SIDEWALL. SEE SUER INIT2 FOR FULL DEFN.

LDWEST I INDEX ON CURRENT SURFACE. SEE SUBR FIRE.

FLAG TO INDICATE PRESENCE (VALUE =1) OR ABSENCE (VALUE =0) OF
A HATRACK

SURF NUMBER OF LINING SURFACE WHICH FORMS THE TOP OF THE LEFT
HATRACK.

SURF NUMBER OF LINING SURFACE WHICH FORMS THE BOTTOM OF THE
LEFT HATRACK.

SURF NUMBER OF LINING SURFACE WHICH FORMS THE TOP OF THE
RIGHT MATRACK

SURF NUMBER OF LINING SURFACE WHICH FORMS THE BOTTOM OF THE
LEFT HATRACK

HIGHEST J INDEX VALUE ON CURRENT SURFACE. SEE SUBR FIRE.

v INDEX OF FLDOR ELMNT DIRECTLY UNDER THE FORWARD LEFT CORNER
OF THE SEAT GROUP GIVEN BY THE SUBSCRIPT VALUE

LOWEST J INDEX ON THE CURRENT SURFACE. SEE SUBR FIRE.

MAXIMUM VALUE OF THE ELMNT J INDEX ON SEATS. SET TO THE FIXED
VALUE OF 22 IN SUBR INPUTG AS SEATS HAVE A STANDARD SHAPE.
TOTAL NUMBER OF SEAT GROUPS IN CABIN SECTION. MAXIMUM VALUE

t18 9

NUMBER OF VENTS

ARRAY OF SEAT GROUP WIDTHS (FT). SUBSCRIPT 1S SEAT GROUP NO.
DETAILED SECTION (PART OF CABIN WHERE FIRE IS TRACKED)

LENGTH (FT) -(NOT USED IN VER 3)

CABIN LINING SURFACE WIDTH (FT) SEE USER’'S GUIDE (2] FOR FULL
DEFINITION, SUBSCRIPT IS SURFACE NUMBER.

ARRAY OF X COORDS OF LINING SURFACE EDGES

ARRAY OF Z COORDS OF LINING SURFACE EDGES

ARRAY OF SURFACE NORMAL VECTORS TO CABIN LINING SURFACES
FIRST SUBSCRIPT IS THE SURF NUMBER, SECOND SPECIFIES THE
COMPONENT AS SHOWN: 1 => X, 2 => Y, 3 => 7

ARRAY OF VENT HEIGHT DIMENSIONS (FT). SUBSCR IS VENT NUMBER.
ARRAY OF VENT WIDTHS (FT). SUBSCRIPT IS VENT NUMBER.

ARRAY OF DISTANCES (FT) FROM FLOOR TO TOP EDGE OF EACH VENT
SUBSCRIPT IS VENT NUMBER.

TOTAL VOLUME (CU FT) OF COMPARTMENT GIVEN BY SUBSCRIPT

ARRAY OF MINIMUM DISTANCES OF A LINING SURFACE FROM THE FLOOR
(FT). SUBSCRIPT IS SURFACE NUMBER.

ARRAY OF MAXIMUM DISTANCES OF A LINING SURFACE FROM THE FLOOR
(FT). SUBSCRIPT IS SURFACE NUMBER.

ARRAY OF X CDORDINATES OF LEFTHAND FORWARD CORNER OF SEAT

GROUP (FT)
ARRAY DOF Y COORDINATES OF LEFTHAND FORWARD CORNER OF SEAT
GROVP (FT)

ARRAY OF DISPLACEMENTS (FT) OF CABIN SURFACES FROM FLOOR.
SUBSCRIPT IS SURFACE NUMBER. SEE USER‘S GUIDE OF [2] FOR
FULL DEFINITION.

WORKING VARIABLE STORING SUM OF WIDTH OF ALL SEAT GROUPS
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TVSG
HT1

HT2

USED IN SEAT VOLUME CORRECTIONS IN SUBR ATMOS.

TOTAL VOLUME (FT#FT#FT) OF ALL SEAT GROUPS. (NOT USED)
DISTANCE FROM THE CABIN CEILING TO THE TOP OF THE SEAT
BACKRESTS (FT). (NOT USED IN VERSION 3)

DISTANCE FROM THE CABIN CEILING TO THE TOP OF THE SEAT
CUSHIONS (FT). (NOT USED IN VERSION 3)

DISTANCE FROM THE CABIN CEILING TO THE BOTTOM OF THE SEAT
CUSHIONS (FT). (NOT USED IN VERSION 3)

ARRAY OF THE DISTANCES FROM THE CABIN CEILING TO THE TOP EDGE
OF EACH VENT (FT). (NQT VUSED IN VERSION 3)

NUMBER OF SEAT SURFACES, FIXED TO VALUE OF 7

(NOT USED IN VERSION 3)

COMMON/GMTRY/IMATL (20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),

RN~ DN WEWMN -

IRAY(114), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXEL. 1. NS,
'CH, CL(4), CW, DWS, HSTS, IARX (40, 15), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9),

ISSWLI(F, 10), ISSWLU(D, 10), ISSWRI(I, 10), ISSUWRJI(F, 10),
ISWSL(135,8). ISWSR(15, 8), ISTART: NPROJ, IPJUL, IPJLL,
IPJUR, IPJLR, JEND, JONE{%), JSTART, NJS, NSG, NV, SGWD(?),
SL, SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT (24),
XMN (30), XMX(30), XCOR(9), YCOR(9), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, 8X(30), S2(30),

CNCTNS (24), NCOMPS, IFRCMP, FLOW(24), INTO(24)., VTOTAL(4),
FHMIN

VARIABLES AND PARAMETERS IN COMMON °‘MATLS':

TABX

TABY

NTXG
FOXI
RADTAB

RADI
FOX
NMATLS
DGQI
alely
GAMI
GTAB
ITF

ITFC

TABLE OF RADIATION VALUES FOR MATERIAL PROPERTIES.
FIRST SUBSCRIPT IS THE PROPERTY ID, SECOND IS THE MATERIAL
NUMBER, THIRD IS THE NUMBER OF THE ENTRY (MAX OF SIX ENTRIES)
PROPERTY NUMBERING IS AS SHOWN:
1=HORIZONTAL FLAME SPREAD RATE, 2=UPWARD FLAME SPRD RATE
3=DOWNWARD FLAME SPRD RATE: 4= TIME TO IGNITE,
S=RATE OF HEAT RELEASE. &=RATE OF SMOKE RELEASE (FLAMING).
7=TIME TO STOP PYROLYZING WHEN INPUT RADIATION REMOVED,
8=TIME TO BURN OUT FROM FLAMING STATE
9=RELEASE RATE (FLAMING) OF FIRST GAS SPECIE,
10=RELEASE RATE (FLAMING) OF SECOND GAS SPECIE.... AND SO ON
THRU 18=RELEASE RATE (FLAMING) OF THE 10TH GAS SPECIE.
TABLE OF PROPERTY VALUES CORRESPONDING TO THE RADIATION VALUE
IN TABX. SUBSCRIPTING IS SAME AS TABX. SEE {1] FOR UNITS OF
INDIVIDUAL PROPERTIES.
NUMBER OF GAS SPECIES (NOT INCLUDING 02 OR N2)
OXYGEN CONSUMPTION FACTOR FOR IGN SRC FUEL
FRACTION OF HEAT OF COMBUSTION OF A MATL THAT 1S RELEASED AS
FLAME RADIATION. SUBSCRIPT IS MATERIAL NUMBER.
FRACTION OF HEAT OF COMBUSTION OF IGN SRC FUEL THAT IS
RELEASED AS FLAME RADIATION.
OXYGEN CONSUMPTION FACTOR FOR EACH MATL
SUBSCRIPT IS MATL NUMBER.
NUMBER OF MATERIALS, MAXIMUM = 7.
HEAT RELEASE RATE (BTU/FTH#FT#SEC) FOR IGNITION SQURCE FIRE
HEAT RELEASE RATE (BTU/FT®*FT#SEC) FOR A MATL (CURRENT VALUE)
SUBSCR IS MATL NUMBER
STOICHIOMETRIC OXYGEN-TO-FUEL RATIO FOR THE IGN SRC FUEL
STOICHIOMETRIC OXYGEN-TO-FUEL RATIO FOR MATL = SUBSCR NO.
ARRAY OF TIMES-TO-IGNITE IN INTRCER SRCONDS FOR LINING SURFS
SUBSCRIPT IS SURFACE NUMBER
ARRAY OF TIMES-TO-BURN-DUT FROM FLAMING STATE FOR LINING
SURFACES. VALUE IN INTEGER SECONDS. SUBSCR IS SURF NUMBER.

A
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ITFCS
ITFS
ITP
ITPC
ITPCS

ITPE

ITPES
ITPS
QClI

QP

QTAB

RHOI
RHOM
RSI

RTAB
RTGI
UTAB

XMFI
xXMUI
TSL
TSP

CPM
TKNS
TKNSIN
CNDCTY

ARRAY OF TIMES-TO-BURN-OQUT FROM FLAMING STATE FOR SEAT
SURFACES. VALUE IN INTEGER SzCONDS. SUBSCR IS SURF NUMBER.
ARRAY OF TIMES-TO-IGNITE IN IMTEGER SECONDS FOR SEAT SURFACES
SUBSCRIPT IS SEAT SURFACE NUMBER.

ARRAY OF TIMES-TO-START-SMOLDERING IN SECONDS FOR LINING
SURFACES. SUBSCRIPT IS SURFACE NUMBER.

ARRAY OF TIMES-TO-SMOLDER-QUT IN SECONDS FOR LINING SURFACES
SUBSCRIPT IS SURFACE NUMBER.

ARRAY OF TIMES-TO-SMOLDER-QUT IN SECONDS FOR SEAT SURFACES
SUBSCRIPT IS SEAT SURFACE NUMBER.

ARRAY OF "SMOLDERING LAG"” TIMES (TIME TO STOP SMOLDERING
AFTER EXTERNAL HEAT SOURCE IS REMOVED)  IN SECONDS FOR LINING
SURFACES. SUBSCRIPT IS SURFACE NUMBER.

ARRAY OF SMOLDERING LAG TIMES IN SECOMNDS FOR SEAT SURFACES
SUBSCRIPT 1S SURFACE NUMBER.

ARRAY OF TIMES-TO-START-SMOLDERING IN SECONDS FOR SEAT
SURFACES. SUBSCRIPT IS SEAT SURFACE NUMBER.

HEAT RELEASE RATE (BTU/(FT#FT#SEC)) FOR FIRE OF THE IGN SRC
FUEL.

ARRAY OF THRESHOLD LEVELS OF RADIATIOM FOR TRANSITION OF A
MATERIAL TO THE SMOLDERING STATE (BTU/(FT#FT#SEC)).
SUBSCRIPT IS THE MATERIAL NUMBER.

ARRAY OF HEATS OF COMBUSTION FOR CABIN MATERIALS (BTU/LBM)
SUBSCRIPT IS MATERIAL NUMBER

IGN SRC FUEL VAPOR DENSITY (LBM/(FT#FT#FT)).

ARRAY OF AVRG DENSITY OF CABIN INTERIOR MATLS(LBM/(FT®#FT#FT))
SMOKE GENERATION RATE (PARTICLES/(FT#FT#SEC)) OF THE IGN SRC
FUEL.

ARRAY OF FUEL VAPOR DENSITIES (LBM/(FT#FT#FT)) OF THE CABIN
MATERIALS. SUBSCRIPT IS MATL NUMBER.

ARRAY OF GAS GENERATION RATES FOR THE IGN SRC FUEL
(LBM/(FT#FT#SEC)). SUBSCR IS GAS SPECIE NUMBER.

ARRAY OF MATLS FUEL VAPOR VELOCITIES AT FIRE BASE (FT/SEC)
SUBSCRIPT IS MATL NUMBER.

TOTAL MASS OF IGNITION SOURCE FUEL (LBM)

MASS BURNING RATE (LBM/(FT#FT#SEC)) OF IGN SRC FUEL.

ARRAY OF SURFACE TEMPERATURES OF CABIN LINING SURFACES (R)
ARRAY -OF SURFACE TEMPERATURES OF CABIN PARTITIONS
(BULKHEADS) (R)

ARRAY OF AVERAGE HEAT CAPACITY OF MATERIALS (BTU/LBM#R)
ARRAY OF LINING SURFACE MATERIALS THICKNESSES (FT)

ARRAY OF INSULATION THICKMNESSES (FT)

ARRAY OF INSULATION THERMAL CONDUCTIVITY

(BTU/ (FT-SEC-R))

COMMON/MATLS/TABX (18, 7, 6), TABY (18, 7, 6), NTXG, FOXI, RADTAB(7), RADI,

Ul b WM

FOX (7)), NMATLS, DQI, DAM(7), GAMI, GTAB(7), ITF (20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QCI,QP(7), QTAB(7), RHOI,
RHOM(7),RSI,RTAB(7),RTGI(10),UTAB(7), CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL(30, 2, 4), TSP(2, 2,4), CPM(7), WMMTL(7),
WMIGF, TKNSIN(7)

VARIABLES AND PARAMETERS IN COMMON ‘PARAMS‘:

GRAV
Pl
QTR
RGAS

SIGMA

ACCELERATIGON OF GRAVITY, SET TO 32. 174 FT/(S#S) IN INITLZ

3. 1415927, SET IN SUBR INITLZ

0. 25, USEFUL CONSTANT SET IN INITLZ )

UNIVERSAL GAS CONSTANT, SET TO 1543 FT-LBF/(LBMOLE-R) IN
INITLZ

STEFAN-BOLTZMANN CONSTANT = 4. 761E-13 BTU/(S-SQ FT-DEG R#*%#4)
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Sab = ELEMENT DIMENSION = 4.5 FT

THOU = 1000, USED IN CONVERSIONS BETWEEN SECONDS AND MILLISECONDS
TOL = 0. (00001, USED IN CONVERSION OF REALS TO INTEGERS

£C = ENTRAIMENT CONSTANT FOR COMBUSTION ZONE OF FIRE (NO UNITS).
EP = ENTRAINMENT CONSTANT FOR PLUME ZONE OF FIRE (ND UNITS).

COMMON/PARAMS/GRAV, P1, GQTR, RGAS, SIGMA, SGD, THOU, TOL, EC, EF

VARIABLES AND PARAMETERS IN COMMON ‘RADTN‘:

ALPC = FLAME BASE CENTER EMITTANCE (NO UNITS).

ABSCF = FLAME ABSORPTION COEFFICIENT FOR EACH FIRE. UNITS (1/FT)
MAXIMUM 30 VALUES:, ONE PER FIRE.

EB = BLACKBODY RADIATION EMISSION POWER (BTU/FT#FT#SEC)

Qc = AVERAGE LEVEL OF RADIATION REACHING CABIN SURFACES IN CONTACT

WITH THE UPPER ZONE GAS (SUBSCRIPT = 2) OR THE LOWER ZONE GAS
(SUBSCRIPT =1). (BTU/(FT#FT#SEC)).
COMMON/RADTN/ALPC, ABSCF (30), EB, GC(2)

STATS IS THE ARRAY CONTAINING THE STATISTICS ON THE INTEGRATION OF THE
GAS DYNAMICS EQUATIONS

DIMENSION STATS(S0.2)
INTEGER ECOFLG
TOL=0. 00001
NDXS = O

SET THE MAIN CLOCK, ITIME. TO O MILLISECONDS AND THE

FLAME SPREAD SECONDARY CLOCK, ITIM2, TO O MILLISECONDS.

ITIME = 0
ITIMR2 = 0

SUBR RDCNTL READS PROGRAM CONTROL DATA
CALL RDCNTL

SUBR RDGMTY READS DATA DESCRIBING THE CABIN GEOMETRY
CALL RDGMTY

SUBR RDMTLS READS DATA DESCRIBING THE CABIN MATERIALS
CALL RDMTLS

SUBR INITLZ INITIALIZES VARIABLES AND CONSTANTS
CALL INITLZ

SUBR RDIGTN READS DATA DESCRIBING THE IGNITION SCENARIO
CALL RDIGTN

SUBR ECHO PRINTS SELECTED INPUT DATA FOR VERIFICATION

CALL ECHO

IPR1
IPR2

FLAG FOR OUTPUT CONTROL, PRINTING OF ATMOSPHERE DATA
FLAG FOR OUTPUT CONTROL., PRINTING OF FLAME SPREAD DATA



IPR1=0
IPR2=0

C THIS IS THE START OF THE PRIMARY LOOP OF THE PRODGRAM
C ITIM2 = THE TIME IN MILLISECONDS AT WHICH THE NEXT PASS THRU THE

C FLAME SPREAD CALCULATIONS IS TDO BE MADE
C ITSPRD = THE TIME INCREMENT IN MILLISECONDS BETWEEN FLAME SPREAD
c CALCULATIONS
C
10 ITIM2=ITIM2+1ITSPRD
c
cI = SURFACE INDEX ( I=1 THRU 20 ARE LINING SURFS, 21 THRU 29
c ARE SEAT GROUPS)
C K = COUNTER FOR THE NUMBER OF SEPARATE FIRES FOUND ON A SURFACE
C KPR = SAVES PREVIOUS VALUE OF K FOR COMPARISON LATER
C ISW = A FLAG TO CONTROL CALLS TO SUBR RESET
C ISAVE = A FLAG TO CONTROL CALLS TO SUBR SCAN FOR CONTINUED SCANNING
c OF SURFACES FOR FIRES
C IGNFIR = A FLAG TO INDICATE STATUS OF THE IGNITION SOURCE FIRE
C
20 I=0
K=Q
KPR=Q
I1SW=0
ISAVE=Q
IGNFIR=0

IF(IBURN. EQ. 1) IGNFIR=1
C
C SET VARIABLES WHICH ACCUMULATE TOTAL RATES OF HEAT, SMOKE, AND GAS
C RELEASE AND OXYGEN CONSUMPTION
c
TDG=0.
TRSF=Q.
TOTVIT=0.
DO 23 IG=1,NTXG
23 TRGF(IG)=0.
c
DO 29 IM=1, NMATLS
23 TDGMTL(IM) = O.
c
C INCREMENT I => PROCEED TO NEXT SURFACE
<
30 I=1+1

IF THERE ARE CURRENTLY NO FLAMING ELEMENTS ON SURFACE I, SKIP SPREAD
CALCULATIONS FOR THIS STEP

e NeNeNel

IF(NFE(I).LE. Q) GO TO 45
SUBR SCAN SEARCHES SURFACE, I FOR A GROUP OF ADJOINING FLAMING
ELEMENTS, I.E. A FIRE. THIS SUBR WILL CHANGE VALUES OF ISAVE
AND K THRU COMMON TO CONTROL THE AMOUNT OF SEARCHING DONE

40 CALL SCAN(I)

IF K=KPR NO NEW FIRES HAVE BEEN FOUND DURING THE LAST PASS THRU SCAN
THEREFORE SKIP SPREAD CALCULATIONS.

IF (K. EQ. KPR) GOTO &0

O 0000 [sNeNeNeNe]
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SUBR RATES FINDS THE SPECIFIC VALUES CF THE MATERIALS PROPERTIES USING
RADIATION LEVELS FOR THE FIRE JUST ISOLATED BY SUBR SCAN. VALUES ARE
" SUPPLIED TO LATER SUBROUTINES THRU COMMON

CALL RATES(I)

IF 1T > LSN THIS SURFACE IS A SEAT GROUP SURFACE AND CDNTROL PASSES TO
THE SPREAD CALCULATIONS FOR SEATS AT STMT S0

IF(I.GT.LSN) GO TO 50

SUBR COND COMPUTES THE FLAME SPREAD TO ADJACENT ELEMENTS ON THE
LINING SURFACE 1I.

CALL COND(I)

SUBR FCON COMPUTES THE FLAME SPREAD TO ELEMENTS ON OTHER SURFACES
TOUCHED BY FIRE FROM SURFACE I

CALL FCONC(I)

SUBR PVOL COMPUTES THE SPREAD OF SMOLDERING REGIONS ON CABIN LINING
SURFACE TI.

CALL PVOL(I)
THIS ENDS CONSIDERATION OF SPREAD CAUSED BY FIRE K, SO SET KPR=K.

KPR=K
G0 TO SS

SUBR CONDS COMPUTES THE FLAME SPREAD TO ADJACENT ELEMENTS ON THE SEAT
GROUP GIVEN BY I

S0 CALL CONDS(I)

SUBR FCONS COMPUTES THE FLAME SPREAD TO ELEMENTS ON OTHER SURFACES
DUE TO FIRE FROM THE SEAT GROUP GIVEN BY I.

CALL FCONS(I)

SUBR PVOLS COMPUTES THE SPREAD OF SMOLDERING REGIONS FROM THE SEAT
GROUP GIVEN BY I

CALL PVOLS(I)

THIS ENDS CONSIDERATION OF SPREAD CAUSED BY FIRE K, SO SET WPR=K.
KPR=K

SUBR TEST HAS 3 FUNCTIONS: (1) DETECT ANY FLAMING ELEMENTS DUE TO BURN

OUT NOW AND SET THEM TO THE CHARRED STATE, (2) UPDATE THE "FRACTION

CONSUMED" VALUE, ITFPC, FOR ALL ELEMENTS CONTINUING TO BURN, AND

(3) COMPUTE THE TOTAL RATES OF HEAT, SMOKE: AND GAS RELEASE AND OXYGEN

CONSUMPTION.

55 CALL TEST(I)

IF ISAVE 15 NOT ZERO THERE ARE ADDITIONAL FLAMING ELMNTS ON SURFACE I,
S0 RETURN TO SUBR SCAN TO ORGANIZE THEM

;ﬁb“-l 3



60 IF(ISAVE. NE. 0) GO TO 40
C
C TEST TO FIND IF ALL SURFACES HAVE BEEN SEARCHED, IF NOT RETURN TO TOP
C OF THE LOOP
C

65 IF(I.LT.NS) GO TO 30

C
C SINCE ALL SEARCHING FOR FIRES IS NOW OVER RECORD THE TOTAL NUMBER OF
C SEPARATE FIRES (NOT COUNTING ANY NEW ONES STARTED BY SUBR COND, ETC)
C IN ‘NFIRES’

C

&7 NFIRES=K

C
C SUBR ELEM HAS 4 FUNCTIONS: (1) UPDATE THE "FRACTION CONSUMED"
C VALUE. ITFPC, FOR SMOLDERING (STATE 2) ELMNTS., (2) DETECT ANY SMOL-
C DERING ELMNTS DUE TO TRANSITION TO STATE 4 OR 7 AND SET THEM SO, (3)
C RESET STATE 5 ELMNTS TO STATE i IF REGUIRED. (4) UPDATE "ELAPSED TIME
C IN STATE" VALUE, ITX, FOR ELMNTS IN STATES 2. 35, AND 6.
c

70 CALL ELEM
C
C IF SUBR ELEM IS CALLED SUBR RESET MUST BE USED LATER, SO SET ISW=1.
c

ISW=1

c
C SUBR AFP COUNTS THE NUMBER OF ELMNTS NOW IN THE FLAMING, SMOLDERING.,
C AND CHARRED STATES AND THE TOTAL AREA OF EACH MATERIAL TYPE
C NOW IN EACH OF THESE STATES
c

CALL AFP

c
C SUBR ATMOS IS THE COMPLETE GAS DYNAMICS CALCULATION, GIVING UPDATED
C VALUES OF CABIN ATMOSPHERE TEMPERATURE, COMPOSITION, SMOKE CONCEN-
C TRATION, ETC. ATMOS IS CALLED AT EACH SMALL STEP, IDELT. OF THE RUN.
C
80 CALL ATMOS(STATS, NDXS)
c
C SUBR SRFTMP UPDATES THE SURFACE TEMPERATURES OF THE CABIN MATERIALS
c
CALL SRFTMP
c
C INCREMENT THE MAIN CLOCK, ITIME, BY THE SMALL TIME STEP
c
ITIME = ITIME + IDELT
c
C IF THIS IS THE FIRST PASS ALWAYS CALL SUER OQUTPUT (PRIMARILY TO
C VERIFY INITIAL CONDITIONS)
c
IF(C ITIME .EQ. IDELT ) CALL OUTPUT(O, O, STATS, NDXS)
c
C SET THE OQUTPUT CONTROL FLAGS USING IPEMS, IPSPR, IPAUX, AND ITIME.
C
IPR1=MOD(ITIME, IPEMS)
IPR2=MOD(ITIME, IPSPR)
IPR3=MOD(ITIME, IPAUX)
c
C SUBR OUTPUT WRITES ALL FLAME SPREAD AND CABIN ATMOSPHERE QUANTITIES TO
C FORTRAN UNIT & AT THE CURRENT TIME. IPR1 AND IPR2 CONTROL WHAT INFO
C IS WRITTEN:
c IPR1=0 => WRITE CABIN ATMOS. VARIABLES, OTHERWISE SKIP
C IPR2=0 => WRITE FLAME SPREAD VARIABLES, OTHERWISE SKIP
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Q0 CALL QUTPUT (IPR1, IPR2, STATS, NDXS)

c
C SUBR AUXOUT WRITES SELECTED VARIABLES TO FORTRAN UNIT 8 FOR LATER USE,
C SUCH AS PLOTTING. CALLS TO AUXOUT ARE CONTROLLED BY THE FLAG IPR3 SET
€ UPSTREAM.
c
c IFC IPR3 .EQ. 0 ) CALL AUXOUT
c
C TEST IF THE STOPPING TIME HAS BEEN REACHED, IF SO STOP.
c..
IF(ITIME. GE. ITFIN) GO TO 1000
c .
€ IF ISW IS NOT = i1 SKIP THE CALL TO SUBR RESET.
c
IF(ISW.NE. 1) GO TO 100
c
C SUBR RESET SETS THE "PAST" ELMNT STATE TO THE "PRESENT" STATE FOR ALL
C ELMNTS TO PREPARE FOR THE NEXT ROUND OF FLAME SPREAD COMPUTATIONS
c
CALL RESET
ISW=0
c
100 CONTINUE
c

C SUBR RAMP.COMPUTES THE PRODUCT RELEASE RATES FOR THE IGNITION SOURCE
€ FIRE DURING THE RAMP-IN PERIOD. DURING THIS PERIOD FLAME SPREAD
€ CALCS MUST BE DONE AT EACH SMALL TIME STEP.

c
ITSPRD = IRATIO # IDELT
DELTSP = ITSPRD / THOU
IF (ITIME .GT. IRAMPT) GO TO 120
ITSPRD = IDELT
DELTSP = ITSPRD / THOU
CALL RAMP
IF( ITIME .GE. ITIM2 ) GQ TO 10
GO TO 20 ’
c - .
C TEST TO SEE IF IT IS NOW TIME TO MAKE THE FLAME SPREAD CALCULATIONS,
€ IF SO TRANSFER TO THE TOP OF THE SPREAD LOOP
c
120 IF( ITIME .GE. ITIM2 ) GO TO 10
c .
C FLAME SPREAD CALCULATIONS ARE NOT SCHEDULED, SO RETURN TQ THE CABIN
¢ ATMOSPHERE SECTION
c
G0 TO 80
c
C WRITE THE COMPLETION MESSAGE AND STOP
c

1000 WRITE(&, &)

& FORMAT (1H1//10X, 21 H#*NORMAL COMPLETION##)
STOP
END



SUBROUTINE RAMP

OBJUECTIVE

(1) THIS SUBR COMPUTES THE RATES OF HEAT. SMOKE, AND GAS RELEASE AND
OXYGEN CONSUMPTIODN FOR THE IGNITION SOURCE FIRE DURING THE
RAMP-IN PERICD ( TIME = O THRU TIME = IRAMPT )

OO0 OO0000

COMMON/CNTRL /DELTAT, DELTSP, ECOFLG, IDELT. IDENT (20), IDTPRY, IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN, MAXITR: MAXCUT,

) JCRSKP

COMMON/MATLS/TABX (18,7, &), TABY(18, 7, 4), NTXG, FOXI, RADTAB(7), RADI,
FOX(7):; NMATLS, DQI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7): ITPS(7).,QCI.GP(7),QTAB(7), RHOI,
RHOM(7), RSI,RTAB(7),RTGI(10), UTAB(7), CNDCTY(7), XMUI.,
XMFI, TANS(7), TSL(30,2,4), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TANSIN(7)

W

[N RN AN

C FCTR CONVERTS THE OLD RATE VALUES FROM THE LAST TIME STEP TO THE
C NEW VALUES FOR THE UPCOMING TIME STEP

FCTR = FLOAT( IDELT ) / FLOAT( ITIME ) + 1.0
DQI = DQI # FCTR
RSI = RSI # FCTR
DO 10 IG = 1,NTXG
10 RTGI(IG) = RTGI(IG) # FCTR
FOXI = FOXI + FCTR
RETURN

END
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C

SUBROUTINE RDGMTY

OBUECTIVE

(1) READ IN VARIABLES DESCRIBING THE CABIN GEOMETRY AND INITIALIZE

SEVERAL ARRAYS OF GEOMETRIC INFORMATION
COMMENTES

(2) SOME ERROR CHECKING OF THE INPUT IS DONE WITH SUBR ERROR.

(3)

INPUT DATA CARD TYPES AS IDENTIFIED BY THE DACFIR3 USER'S GUIDE
ARE SHOWN WITH THE CORRESPONDING READ STMTS.
SEE USER’S GUIDE AND/OR COMMON COMMENTS FOR DEFINITION OF VRBLS.

PONODNOC G LWL - (AR e

W RY

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,

IPSPR, IPAUX, IRATID, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN, MAXITR, MAXCUT,
JCBSKP

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 135), ISTATS(9, 16, 22),

IWORD (120, 13), IWORDS(9, 16, 22), NFLM(7), NPYR(7),
RGS(10, 7)., RSS(7), TOTGAS(10), TOTSEM, TRGF{10),
TRG6S(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT. RADFIR(30),
ACM(7), AF(30), AF1, AEXP, COMB(30), DGK, FLML (30), FSN1,
FSN2, FSN3, GAMMA (30), IBURN, IF(&£00), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX(30),
IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX(30),
JVMINC30), JVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIJSG,
NPE(30}, NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ (30}, RSF(7), RSFK, TDG,
TBURNI, UZ(30),YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL(7),
TP(7), TPC(7)

COMMON/GASES/CHIL (11, 5), CHIU(11, 3), CP,NGAS(11), NSPCS, PAMB, PF(2),

RHOAM, RHOL (5), RHOU(3), TAM, TL(3), TU(3), VOLL (3).
VOLU(S5), ZD(5), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)

COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX{(30), IMIN(30),

N~ O0mMNEBLWON~

IRAY(114), IRAYS(22), JMAX(30)., JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 13), IARY (40, 12), ICLL,
ICLR, IEND,IFIRL, IFIRR, ILSTL, ILSTR, IONE(9),

ISSWLI(T, 10), ISSWLJ(?, 10), ISSWRI(9, 10), ISSWRJI(F, 10),
ISWSL(13,8), ISWSR(13, 8), ISTART, NPROJ, IPJUUL, IPJLL,
IPJUR, IPJLR, JEND, JONE(?), JSTART, NJS, NSG, NV, SGWD (9},
SL. SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT(24),
XMN(30), XMX(30), XCOR(9), YCOR (D), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), 8Z(30),
CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTD(24), VTOTAL(4),
FHMIN

COMMON/MATLS/TABX (18, 7, &), TABY (18, 7, &), NTXG, FOXI, RADTAB(7), RADI,

CUdWN -

FOX(7), NMATLS, DQI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7).,
ITPE(20), ITPES(7), ITPS(7),QCLl, QP(7), QTAB(7). RHOI.,
RHOM(7), RSI,RTAB(7),RTGI{10), UTAB(7),CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL(30, 2,4), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TKNSIN(7)

COMMON/PARAMS/GRAV, P1, QTR, RGAS, SIGMA, €QD, THOUV, TOL, EC. EP
COMMON/RADTN/ALPC, ABSCF (30), EB, QC(2)

C READ CARD TYPE 4 - CABIN MAX CEILING HEIGHT, WIDTH AT FLOOR

c

4

c

READ(S, 4) CH,

CcwW

FORMAT(8F10. 1)

C READ CARD TYPE 5 - NUMBER OF COMPARTMENTS ( MAX VALUE = 4 ), AND



. CDOMPARTMENT NUMBER FOR INTERIBOR FIRES
C
READ(S, 3) NCOMPS, IFRCMP

S FORMAT(1615)
c‘
C READ CARD TYPE & - COMPARTMENT LENGTHS
c
READ(S, &) (CL(I), I=1,NCOMPS)
& FORMAT(8F10. 1)
c

C READ CARD TYPE 7 —- NO. LINING SURFACES, NO. SEAT GROUPS, CEILING DEFN.
c

READ(5, 7) LSN, NSG., ICLL., ICLR
7 FORMAT(1613)
c
C TEST TO FIND IF MORE THAN 20 LINING SURFS WERE SPECIFIED.
c
NERR=1
IF(LSN. LE. 20)60 TO 101
100 CALL ERROR(NERR)
STOP
101 NERR=2

TEST TO FIND IF MORE THAN 9 SEAT GROUPES WERE SPECIFIED.

(e Mo Ne]

1IF(NSG. 6T. 9)60 TO 100
NERR=3

TEST TO FIND IF THE NUMBER OF THE RIGHTMOST CEILING SURFACE IS,
INCORRECTLY, GREATER THAN THE NUMBER GIVEN THE LEFTMOST SURFACE.
RIGHT AND LEFT ARE DEFINED BY A VIEW LOOKING AFT.

0O00O0O0

IF(ICLL. LE. ICLR)GO TO 100

NS=LSN+NG : TOTAL NG OF SURFS = NO LINING SURFS + NO SEAT GROUPS
NSSTS = 7 : NUMBER OF SEAT SURFACES = 7 (ALWAYS)

NJS=22 : MAXIMUM VALUE OF J INDEX FOR SEAT ELEMENTS IS 22 (ALWAYS)
SaD=0. 5 : ELEMENTS ARE ALWAYS 0. 3X0. 5 FT SGUARE.

HETS=4. 5 : TOTAL HEIGHT OF SEATS 1S ALWAYS 4.3 FT.

O00O0O00O00

NS=LSN+NSG
NSSTS=7
NJUS=22
S@D=0. 5
H8TS=4. 5
SX(1)
SZ¢(1)

Q.
o

THE FOLLOWING DO~LOGP READS THE LINING SURFACE DIMENSION, Z DISPLACE-~
MENT., NORMAL VECTOR. AND MATERIAL ID FROM CARD TYPE 8. THEN MAX AND
MIN VALUES OF ELMNT I AND J INDICES ARE COMPUTED FOR EACH SURF AND
VRBL IRAY IS INITIALIZED.

sNeNeNeNeNe]

Iy=20

DO 103 I=1,LSN

READ(S5, 8)8WD(I), Z(1), (UN{I, J),J=1,3), IMATLI(I)
a FORMAT{(S5F10. 1, I3)

YMINCI) =1

JMAX(I)=15

IX=IJ+1

IJ=1J+2. O#SWD(I)+TOL
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IMIN(I)=IX

IMAX(1)=1J

II=1

DO 102 JL=IX, IV
102 IRAY(JL)=IIl

c
K=1H+1
IF ( VUN(I,1) _NE. O. ) GO TO 1001
SX(K) = SX(I) + VN(I.3) * SWD(I)
SZ(K) = SZ(I)
60 TO 103

[

1001 SX(K) = SX(I)
SZ(K) = SZ(I) = VUN(I.1) # SWD(I)

c
103 CONTINUE
c
SX(LSN+1) = O.
SZ(LSN+1) = O,
o
C TEST TO FIND IF MAX ALLOWABLE VALUE OF LINING SURF 1 INDEX IS EXCEEDED
o
NERR=4
IF(IMAX(LSN). GT. 120)60 TO 100
NERR=5
o4
C TEST TO FIND IF MAX ALLOWABLE NUMBER OF ELMNTS (400) 1S EXCEEDED.
[of
IF(CIMAXC(1)#JIMAX (1) ). GT. 600)G0 TO 100
MAXELI=IMAX(LSN)
c
C DO-LOCP TO READ CARD(S) TYPE 9 : SEAT GRQUP WIDTHS AND POSITIONS.
C THEN COMPUTE 1 AND J INDICES OF THE FLOOR ELMNTS OVER WHICH THE
C REFERENCE CORNER OF THE SEAT GROUP IS LOCATED. ALSO THE Z DISPLACE-
C MENT (MEIGHT ABOVE FLOOR) OF ALL SEATS IS 1.0 FT.
[of

DO 104 IS=1, NSG
READ(S,9) SGWD(IS), XCOR(1S), YCOR(1S)
9 FORMATISF10. 1)
IT=LSN+IS
Z(IT)=1.0
IONE(1S)=2. O#XCOR(IS)+TOL
JONE (IS)=2. O#YCOR(IS)+TOL
104 CONTINUE
[of
C READ CARD TYPE 10: SEAT SURFACE MATERIAL ID NUMBERS, EACH SEAT SURFACE
C CAN BE A SEPARATE MATERIAL IF DESIRED.
c
READ (S, 10) (IMATS(I1), I=1,7)
10 FORMAT(Q012)
o
C READ CARD TYPE 11 - SEAT TO SIDEWALL FIRE SPREAR DATA, PARTITION
C MATERIAL CODES
[of
READ(S5, 11) DWS, RFWS, (IMTLP(I), I=1, NCOMPG)
11 FORMAT(Z2F10. 1, 4195)
c .
C READ CARD TYPE 12 - NUMBER OF VENTS ( MAX VALUE = 24 )
[of
READ(S, 12) NV
12 FORMAT(1615)



IF ( NV _.EQ. O ) GO TO 106

C
C READ CARD(S) TYPE 13 - CONNECTED COMPARTMENTS, DIMENSIONS, FLOW RATES
C FLOW DIRECTICN
c

DO 1035 I=1,NV

READ(3,13) 11, 112, VENTT{(I), VENTH(I), VENTW(I), FLOW(I), INTO(I)
13 FORMAT (213, 4F10. 1, 1I3)

CNCTNS(1) = I1 # 10 + 12
103 CONTINUE

c
106 CONTINUE
c
C REMAINING STATEMENTS INITIALIZE THE ARRAY IRAYS
c

IX=1

DD 45 J=1,4
4%  IRAYS(J)=IX

IX=IX+1 4

DO 30 J=3,8
30 IRAYS(J)=IX

IX=IX+1

DD 5% J=9, 11
5%  IRAYS(J)=IX

IRAYS(12) =4

IXaIX+2

DO 60 JU=13,18
40  IRAYS(J)=IX

IX=IX+1

DO &3 JU=19, 21
6%  IRAYS(J)=IX

IRAYS(22)=7

150 RETURN
END



c
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SUBROUTINE RDMTLS

OBJECTIVE(S)

(1) READ IN ALL DATA DESCRIBING THE CABIN LINING SURFACES AND SEAT
MATERIALS.

COMMENTS

(1) TREATMENT OF UNUSED VARIABLES IN ARRAY OF GAS SPECIE NAMES MAY
BE MACHINE DEPENDENT.

wWe -

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV,: IPEMS,

IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN, MAXITR, MAXCUT,
JCBSKP

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 133, ISTATS (9, 14, 22),

W~ PUN~-OIONCGRON~

N~ 90N ODPWUN~

[+ T IR N A

IWORD (120, 13), IWORDS (9, 16, 22), NFLM(7), NPYR(7),

RGS (10, 7),RSS(7), TOTGAS(10), TATSEM. TRGF(10).,
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AF I, AEXP, COMB (30), DGK, FLML (30), FSN1,
FSN2, FSN3, GAMMA (30), IBURN, IF(&00), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX(30),
IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX (30>,
JVYMIN(30), JUVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIJSQ,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4),
RFWS. RGF (10, 7)., RGFK(10), RHOZ(30), RSF(7), RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG®, CHIEFG(11),
FLOWIN, FLWOUT, TEFG., IFRYNT, GENRAT(11), TDGMTL(7),
TP(7), TPC(7)

COMMON/GASES/CHIL (11, 5), CHIU(11, 3), CP, NGAS(11), NSPCS, PAMB, PF(5),

RHOAM, RHOL ($), RHOU(3), TAM, TL(3), TU(S), VOLL (3),
VOLU(3), ZD(5), XTHEN(120), WMOLEC(11), TWO(191),
JCOR (120)

COMMON/GMTRY/IMATL (20)., IMATS(7), IMTLP(4), IMAX(30), IMIN(30),

IRAY(116), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 13), IARY (40, 12), ICLL,
ICLR, IEND,IFIRL, IFIRR,; ILSTL, ILSTR: IONE(9),
ISSWLI(9,10), ISSWLJ(D, 10), ISSWRI(, 10), ISSWRJ(F, 10).,
ISWSL (19, 8), ISWSR(19, 8), ISTART, NPROJ, IPJUUL, IPJLL.,
IPJUR, IPJLR, JEND, JONE(9), JSTART, NJS, NSG, NV, SGWD(9),
SL, SWD(20), VN(20, 3), VENTH(243), VENTW(Z4), VENTT(24).,
XMN(30), XMX(30), XCOR(9), YCOR(9), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), SZ(30),
CNCTNS(24), NCOMPS, IFRCMP, FLOW{(24), INTO(24), VTOTAL(4),
FHMIN

COMMON/MATLS/TABX (18, 7, 46), TABY (18, 7, 6), NTXG, FOX1, RADTAB(7),RADI,

FOX (7)., NMATLS, DQI, DAM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QCI, QP(7), QTAB(7), RHQI.
RHOM(7), RSI, RTAB(7),RTGI(10), UTAB(7), CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL (30,2, 4), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TKNSIN(7)

COMMON/PARAMS/GRAV, P1, QTR, RGAS, SIGMA, SAQD, THOU, TOL, EC, EP
COMMON/RADTN/ALPC, ABSCF(30), EB, GC(2)
DATA IBLNK/4H

/

C READ CARD TYPE 14 - NUMBER OF CABIN MATERIALS, NUMBER OF TRACE GASES

c

c

14

READ(S, 14) NMATLS, NTXG
FORMAT(1618)



C TOTAL NUMBER OF GAS SPECIES ( INCLUDING SMOKE ) IS 6 + NTXG
¢
NSPCS = & + NTXG
IF( NTXG .EQ. 0 ) 60 TO 1001
C .
C READ CARD TYPE 15 - TRACE GAS IDENTIFICATION DATA
c
DO 100 IG=1, NTXG
READ(3, 15) NGS, FMW
15 FORMAT( A4, 6&X, F10.0 )
NGAS(3 +IG) = NGS
WMOLEC(S + IG) = FMW
100 CONTINUE
c
C FIRST FIVE SPECIES ARE ASSUMED TOQ BE N2, 02, ‘FUEL’, €02, AND H20
[of
1001 NGAS(1) = 'Na’
WMOLEC(1) = 28.
NGAS(R2) = ‘02’
WMOLEC(2) = 32.
NGAS(3) = ‘FUEL~’
WMOLEC(3) = 999.
NGAS(4) = ‘CO2°
WMOLEC(4) = 44,
NGAS(5) = ‘H20’
WMOLEC(5) = 18.
NGAS (NSPCS) = ‘SMOK’
WMOLEC(NSPCS) = 999,

READ CARD TYPE 146 - HEAT OF COMBUSTION. STOICHIOMETRIC RATIO,
FUEL VAPOR CHARACTERISTICS, AND RADIATED FRACTION

OO0

DO 101 M=1, NMATLS

101 READ(S5,146) QTAB(M), GTAB(M), WMMTL(M), RTAB(M), UTAB(M), RADTAB(M)

16 FORMAT(8F10. 1)
o
C READ CARD TYPE 17 - SMLDRG THRESHOLD FLUX LEVELS
c .

) READ(5,17) (QP(M), M=1, NMATLS)

17 FORMAT (8F10. 1)
c
C READ CARD TYPE 18, TRANSITION TIME(S) TO SMOLDERING FOR EACH MATERIAL
C

READ (S, 18) (TP(M), M=1, NMATLS)
18 FORMAT(8F10. 1)
c
C READ CARD TYPE 19, TRANSITION TIME(S) SMLDRG-TO-CHARRED FOR EACH MATL
c
READ(5, 19) (TPC(M), M=1, NMATLS)
12 FORMAT{8F10. L)
c
C READ CARD TYPE 20, SMOKE PRODUCTION PATE(S) FOR SMLDRG MATERIAL(S?
c
READ(S, 20) (RSS(M), M=1, NMATLS)
20 FORMAT(8F10. 1)
DO 1023 IG6=1,NTXG
c
C READ CARD(S) TYPE 21. GCAS PRDCTN RATES IN SMLDRG STATE FOR EACH MATL
c
21 FORMAT(8F10. 1)
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c
C CONVERT GAS PRDCTN RATES FROM MICROLBM/(FT#FT#SEC) TO LBM/{(FT#FT#SEC)
c
DO 102 M=1, NMATLS
RGS(IG, M)=RGS(IG, M)*1. E-&
102 CONTINUE
103 CONTINUE

THE NEXT FOUR STMTS READ THE TABLES OF FLAMING STATE PROPERTIES.

EACH TABLE CONSISTS OF SIX PAIRS OF (RADIATION LEVEL., PROPERTY VALUE)
AND OCCUPIES ONE RECORD (CARD). RADIATION LEVELS SHOULD BE IN
ASCENDING ORDER. TABLES FOR A GIVEN PROPERTY ARE READ FOR ALL MATLS
BEFORE GOING ON TO THE NEXT PROPERTY. THESE ARE CARD TYPES 22 THRU 34

e NeNesNeNo N Ne!

IEND=NTXG+8
DO 104 NO=1, IEND
READ(3, 22) ({TABX(NO, M, N), TABY(NO, M, N), N=1, &), M=1, NMATLS)
22 FORMAT(6(FS. 1, FB. 1))
104 CONTINUE
c
C CONVERT ALL GAS PRDCTN RATES FROM MICROLBM/(FT#FT#S) TOQO LBM/(FTaFT*S)
c .
DO 117 NO=%, IEND
DO 117 M=1, NMATLS
DO 116 N=1.,6
116 TABY(NO. M, N)=TABY(NQO, M, N)#*1. E-é
117 CONTINUE
c
C READ CARD TYPE 35 - BULK THERMAL PROPERTIES OF MATERIALS, INSULATION
c
DO 130 M=1, NMATLS
130 READ(S, 40) CPM{M), RHOM(M), TKNS(M), CNDCTY(M), TKNSINIM)
40 FORMAT(3F10. 1)
c
C READ CARD TYPE 36 - AMBIENT TEMPERATURE AND PRESSURE
c B
READ(3. 41) TAM, PAMB
41 FORMAT(8F10. 1)
c
C THE NEXT 8 STMTS INITIALIZE THE INTEGER ARRAYS CONTAINING TIMES TO
C START SMLDRG AND TIME TO SMLDR OUT. ARRAYS ARE SUBSCRIPTED BY SURFACE

C NUMBER.

c

200 DO 210 I=1,LSN
M=IMATL(I)

ITP(I)=TP(M)+0. 5
210 ITPC(I)=TPC(M)+0. 3

DO 220 1S=1,7

M=IMATS(IS)

ITPS(IS)=TP(M)+0. 3
220 ITPCS(IS)=TPC(M)+0. 5

RETURN

END
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SUBROQUTINE INITLZ

OBJECTIVE(S)

(1) INITIALIZE MOST CONSTANTS AND VARIABLES

(2) SET ALL ELEMENT STATES TO THE INITIAL (VIRGIN) STATE

(3) COMPUTE FLAME SPREAD CALCULATION INTERVALS, DELTSP AND ITSPRD
COMMENTS

(1) SEE MAIN PGM FOR BEST DEFINITION OF VARIABLES

(2) SOME ELMNT STATES MAY BE RE-INITIALIZED BY SUBR RDIGTN WHICH

QOO OOOO00

FOLLOWS DOWNSTREAM

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUGL, EPSLN, MAXITR, MAXCUT,
JCBSKP

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9, 14, 22),
IWORD(120.,13), IWORDS(9: 14, 222, NFLM(7), NPYR(7),
RGS (10, 7),RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF.: TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AFI, AEXP, COMB(30), DQK, FLML(30), FSN1,
FSNZ, FSN3, GAMMA(3Q), IBURN, IF(&600), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN. ISFIRE(30), IVMAX(30),
IVMINC30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX(30),
JYMIN(30), JUMN, JUMX, K, NFE(30), NFIRES, NIJC, NIJSQ,
NPE(30), NSFL (7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ(30), RSF(7), RSFK, TDA,
TBURNI, UZ(30),YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL(7),
TP(7), TPC(7)

COMMON/GASES/CHIL (11, 3), CHIU(11, 3), CP,NGAS(11), NSPCS, PAMB. PF(3),
RHOAM, RHOL (3), RHOU(S), TAM, TL(3), TU(S), VOLL(3),
VOLU(3), ZD(S), XTHEN(120), WMOLEC(11), TWO(101),
JCOR (120)

COMMON/GMTRY /IMATL (20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),
IRAY(114), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 13), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL. IFIRR, ILSTL, ILSTR, IONE(9).,
ISSWLI(9, 10), ISSWLJU(F, 10), ISSWRI(9, 10), ISSWRJ(F: 10),
ISWSL (13, 8), ISWSR(13,3), ISTART, NPROJ, IPVUL, IPJLL,
IPJUR, IPJLR, JEND, JONE(9), JSTART, NJS, NSG: NV.: SGWD(7),
SL. SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT(24),
XMN(30), XMX(30), XCOR(9), YCOR(?), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), S2(30),
CNCTNS (24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN

COMMON/MATLS/TABX (18, 7, 6), TABY (18, 7, 6), NTXG, FOXI, RADTAB(7), RADI.,
FOX(7),NMATLS, DGI, DAM(7). GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QCI, QP (7), QTAB(7), RHOI,
RHOM(7), RSI,RTAB(7),RTGI(10), UTAB(7), CNDCTY(7), XMUI,
XMFI, TRNS(7), TSL(30, 2, 4), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF: TKNSIN(?7)

COMMON/PARAMS/GRAV., P1, GTR, RGAS, SIGMA, SQD. THDV, TOL, EC., EP

COMMON/RADTN/ALPC, ABSCF{30), EB, AC(2)

DIMENSION X(120)

WNe DUNCIONCEDWUN- WN~

N+ 9ONCbHWUON -~

[N ANV

C INITIALIZE VARIOUS CONSTANTS

PI1=3. 1415927
GRAV = 32. 1743
RGAS = 1345.0
CP=0. 24
SIGMA=4. 761E-13
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THOU=1C00. O
QTR=0. 25
C ABSORPTION COEFFICIENT FOR aLL FIRES IS GIVEN THE DEFAULT VALUE 0. 25.
DO 191 K=1,30
191 ABSCF(K)=0. 25
C INITIALIZE MORE CONSTANTS
EB=14. 3
EC=0. 11
EP=0. 10
C COMPUTE THE OXYGEN CONSUMPTION FACTOR FOR EACH MATERIAL.
DO 190 M=1, NMATLS
190 FOX{M)=QTAB{(M)/GTAB(M)
C INITIALIZE THE HEAT FLUX VARIABLES GC(i) AND GC{2).
QC(1)=0.
QC{2)=0.
C THE NEXT 12 STMTS INITIALIZE THE IWORD AND ISTATE ARRAYS FOR ALL CABIN
C LINING SURFACE ELEMENTS.
I=0
10 I=I+1
I1=IMIN{I)
I2=IMAX (1)
DO 20 1I=11,12
Ji=JMINC(I)
JasJMAX (1)
DO 15 JJd=Jl, J2
IWORD(II, JJ)=0
13 ISTATE(II, yJ)=11
20 CONTINUE
C TEST IF ALL LINING SURFACES HAVE BEEN COVERED.
IF(I.LT.LSN) GO TO 10
C THE NEXT 14 STMTS INITIALIZE THE IWORDS AND ISTATS ARRAYS FOR ALL SEAT
C ELEMENTS.
I=LSN
30 I=I+1
IS=I-LSN
YMIN(I)=1
YMAX(I)=22
IMIN(I)=1
IMAX(I)=2 O#SGWD(IS)+TOL
I2=IMAX(TI)
DO 40 Ju=1i, 22
DO 3% II=1,12
IWORDS(IS, II, JJ)=0O
33 ISTATS(IS, II, JJU)=i1
40 CONTINUVE
IF(I.LT.NS) GO TO 30
C TEST IF ALL SEAT GROUPS HAVE BEEN COVERED.
C INITIALIZE THE ARRAY ‘IF’ USED TO ORGANIZE FIRE BASE AREAS.
DO 60 IuJ=1i, 600
60 IF(IJ)=0
C SET THE COUNTERS OF SMLDRG, FLAMING, AND CHARRED ELMNTS PER SURF TO O.

DO 70 1=1,NS

NCE(I)=0
NPE(I)=0
70 NFE(I)=0
c
C CALL SUBR INIT2 TO SET UP GEDMETRY ARRAYS
c
CALL INIT2
c

C CONVERT THE SMALL TIME STEP SIZE AND STOP TIME FROM THE (INPUT) YALUE
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C IN SECONDS TO MILLISECONDS.
IDELT=DELTAT®#THOU+O. 1§
IDTPRV=IDELT
ITFIN=TFINAL#THOU+O. 1
C A VALUE OF IRATIO = O RESULTS IN A FLAME SPREAD CALCULATION AT EACH
C SMALL INTEGRATION STEP (EACH IDELT). THIS IS A DEFAULT SETTING.
IF(IRATICO. GT. 0)G0 TO 80
ITSPRD=1
DELTSP=1.0
G0 TO 90
C ITSPRD IS THE TIME BETWEEN FLAME SPREAD PASSES IN MILLISECONDS, AND
C DELTSP IS THE SAME QUANTITY GIVEN IN SECONDS. ONCE THESE VALUES ARE
C INITIALIZED THEY REMAIN CONSTANT IN THIS VERSION (3. 0)
80 ITSPRD=IDELT#IRATIO
DELTSP=ITSPRD/THGQU
70 CONT INUE
C IPEMS IS THE INTERVAL IN MILLISECONDS BETWEEN SUCCESSIVE QUTPUT OF THE
C CABIN GAS VARIABLES, IPSPR IS THE CORRESPONDING YALUE FOR THE FLAME
C SPREAD CALCULATIDONS.
IPEMS=IPEMS#THQU+O. 1
IPSPR=IPSPR#THOU+O0. 1
IPAUX = JPAUX # THOU + 0.1

c
DO 110 NC=1, NCOMPS

¢ .

C INITIALIZE SPECIES MASS FRACTIONS AND SMUKE FOR UPPER AND LOWER ZONES

C OF ALL COMPARTMENTS

o
CHIL(1.NC) = 0.77
CHIU(L1,NC) = 0.77
CHIL(2,NC) = 0.23
CHIV(2,NC) = 0.23
CHIL(3,NC) = 0.0
CHIV(3,NC) = 0.0
CHIL(4,NC) = 0.0
CHIU(4,NC) = 0.0
CHIL(S,NC) = 0.0
CHIU(S,NC) = 0.0

DO 100 NT=1, NTXG+1
CHIL(3+NT.NC) = 0.0
CHIU(S+NT.,NC) = 0.0
100 CONTINUE
110 CONTINUE

c
C COMPARTMENT NUMBER S5 IS THE EXTERIOR ALWAYS
c
CHIL(1,3) = Q.77
CHIU(1,3) = 0.77
CHIL(2.3) = 0.23
CHIU(2,3) = 0.23
CHIL(3,5) = 0.0
CHIU(3,3) = 0.0
CHIL(4,5) = 0.0
CHIV(4,5) = 0.0
CHIL(S,5) = 0.0
CHIV(S,5) = 0.0
c
C ALL CDMPARTMENT PRESSURES, TEMPERATURES, AND DENSITIES ARE SET TD
C THE AMBIENT VALUES
c
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DO 115 NC=1, NCOMPS
PF(NC) PAMB
TLINC) TAM
TU(NC) = TaAM
RHOL(NC) = PAMB / ( 53. 42324 % TAM )
RHOU(NC) = RHOL (NC)
C CONVERT PRESSURE UNITS TO LBM/ (FT-SEC##2)
PF(NC) = PF(NC) # GRAV

TO A NON-ZERO VALUE OF 0. 001 # COMPARTMENT VOLUME

e NeNeN el

CALL XSEC( CH, AREA )
VTAGTAL(NC) = CL(NC) # AREA
VOLL(NC) = 0. 999 % VTOTAL(NGC)
VOLUCNC) = 0. 001 # VTOTAL(NC)

THE LOWER ZONE VOLUME

(e NeNeNel

ZDG = 0.999 # CH ‘
CALL HEIGHT( NC, VOLL(NC), IDG. ZD(NC) )

oo

115 CONTINUE

DO 120 NC=6,1

CHIL(NC, S) =

CHIU(NC, 3) =
120 CONTINUE

1
0.0
0.0

PF(3)
TUCS)
TL(3)

PAMB
TAM
TAM

RHOU(S) = PAMB / ( 353. 42324 # TAM )
RHOL (3) = RHOU(3)

PF(3) = PF(3) ®* GRAV

VOLL(3) = 99999,

VOLU(S) = 99999.

ZD(3) = 99999,
C SET THE MATERIALS SURFACE TEMPERATURES TO THE AMBIENT

DO 130 IC=1, NCOMPS

TSP(1,2, IC) = TAM
TSP(2, 1, IC) = TAM
TSP(2,2, IC) = TAM
DO 130 J=1,LSN
TSL(J, 2, IC) = TAaM
130 CONTINUE

C

C INITIALIZE ARRAY TWO

c

DD 140 IC=1, 50

TWOCIC+51) = 2. %% IC

TWO(31-IC) = 2. #% (-IC)
140 CONTINUVE

TG AVOID STARTING PROBLEMS THE UPPER ZONE YOLUME IS INITIALIZED

SET THE THERMAL DISCONTINUITY POSITION (LOWER ZONE THICKNESS) FROM



TWO(51) = 1.

C

C INITIALIZE ARRAY X

c
I =20
DO 170 N2=1, NCOMPS
DO 150 Ni1=1, NSPCS
I =1I+1

130 X(I) = CHIL(NI1,N2)

DO 160 Ni=1, NSPCS

I =1+1

160 X(I) = CHIU(N1,NZ)
X(I+1) = PF(N2)
X(I+2) = RHOL(N2)
X(I+3) = RHOU(N2)
X(I+4) = TL(N2)
X(I+3) = TU(N2)
X(I+6) = VOLL(N2)
X(I+7) = VOLU(NZ)
X(I+8) = ZD(N2)
I=1+8

170 CONTINUE

c
C TO INITIALIZE ARRAY JCOR CALL SCALE WITH ISW = O
Cc
CALL SCALE(O. X, ID
C
C INITIALIZE ARRAY XTHEN
c
DO 180 Ju=1,1
XTHEN(JJ) = X(JJ)
180 CONTINUE

THE IGNITION SOURCE FLAG TO A DEFAULT OF ZERO

O000
[1)]
m
-

IBURN = O
RETURN
END
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SUBROUTINE

INIT2

OBJECTIVE(S)

(1) THIS SUBROUTINE INITIALIZES 10 ARRAYS CONTAINING INFORMATION ABOUT
THE GEOMETRIC RELATIONSHIP AMONG THE CABIN SURFACES:

IARX (L., N)

IARY (L, N)

ISWSL (L, N)

INDICATES POSITION OF SEAT GROUPS WITH RESPECT TO THE
FLOOR (X-Y) PLANE. SUBSCRIPTS CORRESPOND TO THE I AND J
INDICES OF THE FLOOR ELEMENTS. VALUE 1S THE NUMBER OF
THE SEAT GROUP DIRECTLY ABOVE FLOOR ELMNT L.N. VALUE

OF ZERO INDICATES NO SEAT GROUP ABOVE.

INDICATES POSITION OF OVERHEAD SURFACES (CEILING, HAT
RACK, PSU’S, ETC.) WITH RESPECT TO SEAT GROUPS AND
FLOOR. SUBSCRIPT L EQUALS THE FLOOR I INDEX. SUBSCRIPT
N IS USED AS FOLLOWS:
N=1, NON=ZERO VALUE = J INDEX OF ELMNTS ON SEAT GROUP |
WHICH ARE IN THE SAME Y-Z PLANE AS FLODR ELMNTS
WITH I INDEX = L.
N=2, NON-ZERO VALUE = J INDEX OF ELMNTS ON SEAT GROUP 2
WHICH ARE IN THE SAME Y-Z PLANE AS FLOOR ELMNTS
WITH I INDEX = L.

AND SO ON THRU

=9, NON-ZERO VALUE = J INDEX OF ELMNTS ON SEAT GROUP 9
WHICH ARE IN THE SAME Y-Z PLANE AS FLOOR ELMNTS
WITH I INDEX = L.
A ZERO VALUE FOR IARY(L,N=1 THRU 9) INDICATES NO SEAT
GROUP N ELMNTS ARE IN THE SAME Y-Z PLANE AS FLOOR
ELMNT (L., N)
FOR N=10 AND 11 IARY CONTAINS DATA ON THE HAT RACK IF
IT EXISTS. ONLY ONE HAT RACK (FOR EACH SIDE OF THE
CABIN) IS ALLOWED. IF THERE IS NO HAT RACK IARY(L.10)
AND IARY(L, 11) WILL REMAIN ZERO.
N=10, VALUE = I INDEX OF ELMNTS ON HAT RACK BOTTOM
SURF " (FACING FLOOR) WHICH ARE IN THE SAME Y-Z
T PLANE AS FLOOR ELMNTS WITH I INDEX = L.
N=11, VALUE = I INDEX OF ELMNTS ON HAT RACK UPPER
SURF (FACING CEILING) WHICH ARE IN THE SAME Y-Z
PLANE AS FLOOR ELMNTS WITH I INDEX = L.
FOR N=12 IARY CONTAINS DATA ON CEILING SURFACES WHICH
ARE PARALLEL TO AND FACING THE FLOOR.
N=12, VALUE = I INDEX OF ELMNTS ON CEILING (OR PSU,
STOW BIN: ETC) SURFS WHICH ARE IN THE SAME Y-Z
PLANE AS FLOOR ELMNTS WITH I INDEX = L.

INDICATES THE POSITION OF THE LEFT-MOST SEAT GROUPS

WITH RESPECT TO THE LEFT CABIN SIDEWALL. ( LEFT IS

DEFINED BY A VIEW FACING AFT.) SUBSCRIPT L EGUALS THE

SIDEWALL J INDEX AND N IS USED AS FOLLOWS:

N=1, VALUE = SEAT GROUP NUMBER ADJACENT TO SIDEWALL
ELMNTS WITH J INDEX = L.

N=2,3,4,...,8 VALUE = J INDEX OF SEAT ELMNT NEAREST
TO SIDEWALL ELMNT WITH J INDEX = L. FOR N=2 THESE
ARE SEAT ELMNTS ON THE CUSHION TOFP AND LOWEST
REAR ROW OF THE BACK REST, FOR N=3 NEAREST ELMNTS
ARE ON THE NEXT HIGHEST REAR BACKREST ROW, ETC.

EXAMPLE: ARRAY ISWSL FOR 2 SEATS (NUMBERS 1 AND 3)
ADJACENT TO THE LEFT SIDEWALL STARTING AT J=2
AND JU=8 ON THE SIDEWALL:
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ISWSL{L. 8)
ISWSL(L, 7)
ISWSL (L. &)
ISWSL (L, 3)
ISWSL (L., 4)
ISWSL (L. 3}
ISWSL (L. 2)
ISWSL (L, 1)

21 20 19

1 1 1 4 4 4
L=1 2 3 4 6 7 8 9 10 1t 12 ... 1%

VALUES OF THE ARRAY FOR ALL OTHER L, N PAIRS WILL BE ZEROC.

11
10
9
8
7
&
21 20 19 5
4
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ISWSR(L,N) INDICATES THE POSITION COF THE RIGHT-MOST SEAT GROUPS
WITH RESPECT TO THE RIGHT CABIN SIDEWALL. VALUES AND
SUBSCRIPT DEFINITIONS DEFINED ANALOGOUSLY TO ISWSL.

ISSWLI{IS, N}
AND THESE ARRAYS INDICATE THE POSITION OF THE LEFT
ISSWLJ(IS, N) SIDEWALL WITH RESPECT TO THE LEFT-MOST SEAT GROUPS.
THEY CONTAIN VALUES OF SIDEWALL ELMNT I AND J
INDICES NEAREST TO THE SEAT ELMNTS WITH I INDICES
GIVEN BY N. IS IS THE SEAT GROUP NUMBER.

ISSWRI (IS, N)

. AND THESE ARRAYS INDICATE THE POSITION OF THE RIGHT

ISSWRJ( IS, N) SIDEWALL WITH RESPECT TO THE RIGHT-MOST SEAT GROUPS.
THEY CONTAIN VALUES OF SIDEWALL ELMNT I AND J
INDICES NEAREST TO THE SEAT ELMNTS WITH I INDICES
GIVEN BY N. IS IS THE SEAT GROUP NUMBER.

XMX(I) AND XMN(I) ARE THE MAXIMUM AND MINIMUM DISTANCES (FT)
OF LINING SURFACE 1 ABOVE THE FLOOR

(2) THIS SUBROUTINE ALSO DETERMINES THE VALUES OF THE FOLLOWING:

FHMIN = THE MINIMUM DISTANCE FROM THE CABIN FLOOR TO THE
CEILING IN FT.

NPROJU = A FLAG TO INDICATE THE PRESENCE OF PROJECTING SURFACES
(HAT RACKS), NPROJ = 1 =3> HAT RACK IS PRESENT.

IPJUL = SURFACE NUMBER OF THE UPPER LEFT HAT RACK SURFACE

IPJLL = SURFACE NUMBER OF THE LOWER LEFT HAT RACK SURFACE

IPJUR = SURFACE NUMBER OF THE UPPER RIGHT HAT RACK SURFACE

IPJULR = SURFACE NUMBER OF THE LOWER RIGHT HAT RACK SURFACE

IFIRL = I INDEX OF HIGHEST ELMNT ON LEFT SIDEWALL NEXT TO A SEAT
IFIRR = 1 INDEX OF LOWEST ELMNT ON RIGHT SIDEWALL NEXT TOQO A SEAT
ILSTL = I INDEX OF LOWEST ELMNT ON LEFT SIDEWALL NEXT TO A SEAT
ILSTR = I INDEX OF HIGHEST ELMNT ON RIGHT SIDEWALL NEXT TO A SEAT

COMMENTS

(1) THE PURPOSE OF MOST OF THIS INFORMATION IS THE CALCULATION OF
FLAME SPREAD IN SUBROUTINES COND. CONDS, FCON:. AND FCONS, AND THE
PROPAGATION OF SMOLDERING REGIONS IN PVOL AND PVOLS.

(2) BEFORE STUDYING THE OPERATION OF THIS SUBROUTINE REVIEW OF THE
ELEMENT NUMBERING CONVENTIONS GIVEN IN THE USER‘S GUIDE, APDX C OF
[2] 1S RECOMMENDED.

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,

1 IPSPR. IPAUX. IRATIO. ISAVE, ISCALE. ITFIN. ITIME. ITIM2,
2 ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN, MAXITR, MAXCUT,
3 JCBSKP

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 1§), ISTATS{(9, 16, 22),
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IWORD(120, 15), IWORDS(9, 16, 22, NFLM(7), NPYR(7),
RGS(10,7), RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE{30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AFI, AEXP, COMB (30), D@K, FLML (30), FSNI,
FSN2, FSN3, GAMMA (30), IBURN, IF(&00), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX(30),
IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX (30),
JYMIN(30), JVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIJSQ,
NPE(30), NSFL(7), OMEGA(30). PDH, PIGN, RF (20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHGZ (30), RSF(7), RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRYNT, GENRAT(11), TDGMTL(7),
TP(7), TPC(7)

COMMON/GASES/CHIL (11, 5), CHIU(11, 5), CP, NGAS(11), NSPCS, PAMB, PF(3),

RHOAM, RHOL (5), RHOU(5), TAM, TL(3), TU(3), VOLL(3),
VOLU(3), ZD(5), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)

COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),

IRAY (116), IRAYS(22), JMAX(30), JMIN(30), LSN: MAXEL I, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 15), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(?),
ISSWLI(9,10), ISSWLJU(P, 10), ISSWRI(F, 10), ISSWRJI(F, 10}
ISWSL(13,8), ISWSR(135,8), ISTART, NPROJ, IPJUL, IPJLL.,
IPJUR, IPJLR, JEND, JONE (%), JSTART, NJS, NSG, NV, SGWD (),
SL, SWD(20), VN(20, 3), VENTH(24), VENTW{(24), VENTT(24),
XMN(30), XMX(30), XCOR(F), YCOR(F), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), SZ(30),

CNCTNS (24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN

COMMON/MATLS/TABX (18,7, 6), TABY(18, 7, 6), NTXG, FOXI, RADTAB(7), RADI,

FOX(7), NMATLS, DGI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPC5(7),
ITPE(20), ITPES(7), ITPS(7),GCI, QP (7), GTAB(7), RHOI,
RHOM(7), RSI,RTAB(7),RTGI(10), UTAB(7), CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL(30. 2, 4), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TKNSIN(7)

COMMON/FARAMS/GRAV, P1, GTR, RGAS, SIGMA, SGD, THOU, TOL, EC, EP
COMMON/RADTN/ALPG, ABSCF (30), EB, GC(2) )

C INITIALIZE IARY AND IPJLL THRU IPJUR TO ZERO. I2 IS THE HIGHEST I
C INDEX VALUE ON THE FLOOR

I2=IMAX (1)
DO 2 N=i,12
DO 2 -L=1,1I2
IARY (L, N)=0
IPJULL=0
IPJUL=0
IPJLR=0
IPYUR=0

C THE LOOP THRU STMT S LOADS IARY(L, 12) WITH I INDICES FROM THE CEILING
C ICLR IS THE RIGHT-MOST CEILING SURF, ICLL THE LEFT-MOST.

4
S

L=12+1

DO S5 I=ICLR, ICLL
C SKIP VERTICAL CEILING SURFACES
IF(VUN(I,3).EQ.0.)6GD TO 5

I1=IMINC(D)
I2=IMAX(I)

DO 4 I1I=11,12

L=L-1

IARY (L, 12)=11

CONTINUE

C INITIALIZE NPROJ AND PREPARE TO LOAD IARY(L, 11)
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NPROJ=0
IDX=11
IX=ICLL+1
C LOOP THRU STMT 2 LOADS IARY(LL, 11) WITH UPPER HAT RACK SURFACE I
C INDICES. IF NO SUCH UPWARD FACING SURFACES ARE FOUND NO LOADING TAKES
C PLACE AND NPROJ WILL STAY = 0.
DO @ I=IX,LSN
C TEST FOR SURFACE 1 BEING UPWARD FACING BY USING Z-COMPONENT OF NORMAL
IF(VYN(I,3). NE. 1.0)GO TO ¢
IPJUL=1
LL=0
I1=IMIN(I)
I2=IMAX (1)
DO 7 1I=11,12

LL=LL+1

7 IARY(LL, IDX)=1I1I

C HAT RACK FOUND, NPROJ=1:
NPROJ=1
ISTOR=I

C SINCE A HAT RACK WAS FOUND SKIP TO STMT 11 TO FINISH FILLING

C IARY(LL,11)
GO TO 11
9 CONTINUE
€ IF CONTROL REACHES THIS POINT,NO HAT RACK EXISTS SO SKIP TO STMT 27

6o TO 27
€ LOOP THRU STMT 14 LOADS IARY(LL, 10) WITH I INDICES FROM THE LOWER
C SURFACE OF THE HAT-RACK.

11 IX=ISTOR+1

1DX=10

DO 14 1=1X,LSN

IF(YN{I, 3).NE. -1. 0G0 TO 14

IPJLL=I

I11=IMIN(I)

12=IMAX (D)

LL=12-11+2

DO 13 I1I=11,12

LL=LL~-1

13 1ARY(LL, IDX)=II

¢0 TO 17

14 CONTINVE
€ IF CONTROL REACHES THIS POINT NO HAT RACK LOWER SURFACE HAS BEEN FOUND

C TO MATCH THE UPPER LEFT SURFACE DISCOVERED PREVIOUSLY. THEREFORE
C WRITE AN. ERROR MESSAGE AND STOP.
WRITE(&, 13) '
13 FORMAT (710X, 48HHAT RACK LEFT LOWER SURFACE. NOT FOUND. -. PGM. STOP)

999 STOP
C LOOP THRYU STMT 20 LOADS IARY(LL, 10) FOR THE LOWER SURFACE OF THE RIGHT
C HAT RACK.
17 IX=ICLR-1
DO 20 1=2, IX
IF(VN(I.3). NE. -1.0)60 TO 20
IPJLR=1
I1=IMIN(I)
I2=IMAX (1)
IDX=10
LL=IMAX (1)+1
DO 19 II=I1,12
Li=ll -1

19 IARY{LL, IDX)=1I1
ISTOR=1
G0 TO 22



20 CONT INUVE
C IF NO RIGHT HAT RACK LDWER SURFACE IS FOUND {AFTER A LEFT HAT RACK
C HAS BEEN),WRITE AN ERROR MESSAGE AND STOP.

WRITE(6, 21)
21 FORMAT(/10X, 49HHAT RACK RIGHT LOWER SURFACE NOT FOUND - PGM STOP)
GO TO 999
22 IT=ISTOR+1
IDX=11
C LOOP THRU STMT 24 LOADS IARY(LL.,11) FDR THE UPPER SURFACE OF THE RIGHT
C HAT RACK.

DO 24 1I=IT, IX
IF(VN(I,3). NE. 1.0)G0 TO 24
1PJUR=I
I1=IMINC(I)
12=IMAX (D)
LL=IMAX(1)-I2+I1=1
DG 23 1I=11, 12
LL=LL+1 .
23 1ARY (LL, IDX)=11
G0 TO 27
24  CONTINUE
€ IF NO RIGHT HAT RACK UPPER SURFACE 1S FOUND WRITE A MESSAGE AND STOP.
WRITE(&, 25)
2% FORMAT(/10X, 49HHAT RACK RIGHT UPPER SURFACE NOT FOUND - PGM STOP)
G0 TG 999
C THE NEXT 1% STMTS INITIALIZE ARRAY IARX. FIRST LOAD THE ARRAY WITH O.
27 I2=IMAX (1)
DO 30 N=1,15
DO 30 L=t,I2
30 IARX (L, N)=0
C LOOP THRU STMT 40 LOADS THE SEAT GROUP NUMBER INTO IARX(L,N) WHERE
C L AND N HAVE VALUES EQUAL TO THE FLOOR I AND J INDICES OVER WHICH A
C SEAT GROUP STANDS. IONE AND JONE HAVE BEEN COMPUTED FROM XCOR AND YCOR
C IN SUBROUTINE INPUTG.
DO 40 1S=1, NSG
I11=10NE(1S)+1 )
12=SGWD{ I1S) #2. 0+TOL
I12=I0NE(IS)+12
J1=JONEC(IS) +1
J2=JONE (1S)+4
1X=1S
DO 3% L=I1, 12
DO 3% N=J1, J2 .
3% IARX (L, N)=1X
40  CONTINUE
C THE NEXT 49 STMTS LOAD THE ARRAYS ISWSR AND ISWSL. FIRST SET THEM TO
C ZERO.
12=UMAX(1) )
DO 45 L=t,12
DO 4% N=i,8
ISWSR (L, N)=0
45 ISWSL (L, N)=0
ILSTL, IFIRL, IFIRR, AND ILSTR ARE FOUND FROM THE MAXIMUM LINING SURF
1 VALUE, IMAX(LSN), AND THE MINIMUM I INDEX FOR THE FIRST RIGHT SIDE-
WALL SURFACE, IMIN(2). NOTE HOW THE ASSUMPTION OF STANDARD SEAT SIZE
AND POSITION IS USED.
ILSTL=IMAX{LSN)-2
IFIRL=ILSTL-6
IFIRR=IMIN(2)+2
ILSTR=IFIRR+&
C LOOP THRU STMT &0 SETS UP ISWSR(L.N)

OO0 0
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DD 60 IS=1.NSG
IX=IS
I=USN+IS
IEND IS THE VALUE OF THE FLOOR I INDEX BELOW THE RIGHT EDGE OF A SEAT
GROUP. IF THE DISTANCE BETWEEN THE SEAT RIGHT EDGE AND THE RIGHT SIDE-
WALL IS > 2 ELMNTS DO NOT INCLUDE THIS SEAT IN ISWSR
IEND=2. O#SGWD( I1S)+TOL
IEND=IONE(1S)+IEND
IFC(IMAX(1)-IEND). GT. 2)60 TO 60
J1=UONE(IS)+1
J2=JONE(IS)+3
Ju=22
¢ LOOP THRU STMT 50 SETS UP ISWSR(L, 1) AND ISWSR(L.,2) FOR SEAT CUSHION
C ELMNTS. SUBSCR L DETERMINED BY POSITION OF SEAT WRT SIDEWALL J INDEX.
DO 50 J=J1,J2
JI=du-1
ISWSR (J, 1)=1IX
ISWSR (J, 2) =0y
50  CONTINUE
L=u+1
ISWSR (L. 1)=IX
JJ=4
C LOOP THRU STMT 95 SETS UP ISWSR(L,2) THRU (L.8) FOR SEAT BACK ELMNTS
C SUBSCR L DETERMINED BY POSITION OF SEAT WRT SIDEWALL,J INDEX
DO 35 N=2, 8
NNENNTS
55  ISWSR{L, N)=JJ
60  CONTINUE
C LOOP THRU STMT 75 SETS UP ISWSL(L.N)
DO 75 IS=1.,NSG
IX=1S
I=aLSN+1IS
C IF THE LEFT EDGE OF THE SEAT GROUP IS GREATER THAN 2 ELMNTS FROM THE
C LEFT SIDEWALL., DO NOT INCLUDE THIS SEAT IN ISWSL.
IF(IONE(IS). GT. 2)60 TO 75
J1=JONE (1S)+1
J2=JONE (1S)+3
JJ=22
C LOOP THRU STMT 65 SETS UP ISWSL(L,1) AND (L,2) FOR SEAT CUSHION ELMNTS
C SUBSCR L DETERMINED BY POSITION OF SEAT WRT SIDEWALL J INDEX.
DO 65 J=Jl.,JU2
Jd=Ju—-1
ISWSL(J, 1)=1IX
ISWSL (U, 2)=0J
65  CONTINUE
L=u2+1
ISWSL(L, 1)=IX
Ju=a
¢ LOOP THRU STMT 70 SETS UP ISWSL(L.2) THRU (L,8) FOR SEAT BACK ELMNTS
C SUBSCR L DETERMINED BY POSITION OF SEAT WRT SIDEWALL J INDEX.
DO 70 N=2, 8
NNENNTS)
70 1SWSL(L,N)=Ju
7%  CONTINUE :
C THE NEXT 3% STMTS (THRU STMT 115) SET UP THE 4 ARRAYS ISSWLI, ISSWLU,
C ISSWRI. AND ISSWRJ. FIRST LDAD THEM WITH ZERO.
DO 85 1S=1,9
DO 80 JU=i, 10
ISSWRI (1S, J)=0
ISSWRU( IS, J)=0
ISSWLI(IS, J)=0

o000
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g0 ISSWLJ( IS, J)=0
85 CONTINUE
C LODP OVER THE NUMBER OF SEAT GROUPS, NSG. IEND IS AGAIN THE MAXIMUM
C RIGHT FLOOR I INDEX OVER WHICH SEAT GROUP IS STANDS. THE SEAT MUST BE
C WITHIN 2 ELMNTS OF THE RT SIDEWALL TO BE INCLUDED IN ISSWRI AND ISSWRJ
DO 119 IS=1,NSG
IEND=2. 0#SGWD(IS)+TOL
IEND=I0ONE(I5)+IEND
IF((IMAX(1)-IEND). 6T. 2)G0 TO 100
IX=JONE(IS)
C LOAD THE J=i TO J=4 MEMBERS OF ISSWRI AND ISSWRJ WITH VALUES OF RIGHT
C SIDEWALL INDICES.
DO 90 J=1,4
IX=IX+1
ISSWRI(15, J)=IFIRR
20 ISSWRJ(1S, J)=IX
C LOAD THE J=35 TO JU=10 MEMBERS OF ISSWRI AND ISSWRJ WITH VALUES OF RIGHT
C SIDEWALL INDICES.
IX=JONE(1S)+4
1Y=ILSTR+1
DO 9% JU=%, 10
1Y=1Y-1
ISSWRI(IS, J)=1Y
93 ISSWRJ(IS, J)=1IX
C LOAD THE J=1 TO J=4 MEMBERS OF ISSWL1 AND ISSWLJ WITH VALUES OF LEFT
C SIDEWALL INDICES.
100 IF(IONE(IS).GT.2)60 TO 11%
IX=JONE(IS)
DO 10% J=1,4
IX=IX+1
ISSWLI(IS, J)=ILSTL
103  ISSWLJ(IS, J)=IX
IX=JONE(1S)+4
1Y=IFIRL~-1
C LOAD THE J=% TO JU=10 MEMBERS OF ISSWLI AND ISSWLJ WITH VALUES OF LEFT
C SIDEWALL INDICES.
DO 110 J=35,10
IY=1Y+1
ISSWLICIS, J)aly
110 ISSWLJ(IS, J)=IX
11% CONTINUE
C THE NEXT 8 STMTS COMPUTE THE MINIMUM DISTANCE FROM THE CABIN FLOOR TD
C THE CEILING, FHMIN, FT. IF A HAT RACK IS PRESENT FHMIN = FLOOR TO HAT
C RACK DISTANCE.
IF(NPROVJ. EQ. 0G0 TO 117
FHMIN=Z (IPJLL)
GO TO 120
117 FHMIN=Z(ICLL)
I12=ICLL-1
DO 119 I=ICLR, I2
IF(Z(I).6T.0. .AND. Z{(I).LT.FHMIN)FHMIN=Z(I)
119 CONTINUE
THE NEXT 19 STMTS COMPUTE THE MINIMUM DISTANCE, XMN, AND MAXIMUM
DISTANCE, XMX, OF A LINING SURFACE FROM THE FLOOR. HORIZONTAL SURFACES
(THOSE PARALLEL TO THE FLOOR) WILL HAVE XMN=XMX AND THE FLOOR (SURF 1)
WILL HAVE XMN = XMX = O. NQTE THAT BETTER VARIABLE NAMES WOULD BE
ZMX AND ZMN. VALUES ARE IN FT.
120 XMN(1)=0
XMX (1)=0.
DO 129 I=2,LSN
C WHEN THE Z-COMPONENT OF THE SURF NORMAL., VN(I.3), IS ZERQ SURF I IS

00000
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C VERTICAL SO XMN IS NOT = XMX
IF(YNCT, 3) L EQ. 0.7 80 TO 121
C HORIZONTAL SURFACE, XMX = XMN = 2, THE SURFACE DISPLACEMENT
XMNCI)=Z (1)
XMX{1)=Z(1)
G0 TO 129
€ TEST TO FIND IF THIS 1S A RIGHT FACING VERT. SURF, VUN(1,1) > 0
121 IF(VYN(I, 1).6T.0.) GO TO 123
C LEFT FACING VERTICAL SURFACE, VN(I.,1) < 0.
XMN(I)=XMX(I-1)
TEMP=IMAX (I)~IMINCI)+1
TEMP=TEMP/2. 0
XMX {I1)=XMN(I)+TEMP
6o TO 129
C RIGHT FACING VERTICAL SURFACE.
123 XMX{I)=XMN(I-1)
TEMP=IMAX (1) ~IMINCI)+1
TEMP=TEMP/2. 0
XMN (I )=XMX(1)-TEMP
129 CONTINUE
C LOWEST EDGE OF THE LAST LINING SURFACE, I=LSN, MEETS THE FLOOR
C SC  XMN(LSN) = O.
XMN(LSN)=0.
RETURN
END
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SUBROUTINE RDIGTN

OBJECTIVE(S)

(1) READ IN DATA DESCRIBING THE IGNITION 3SQURCE FIRE.

(2) INITIALIZE VARIABLES CONCERNED WITH THE IGNITION SOURCE.

COMMENTS

(1) A LIMITED CAPABILITY TO SET LINING SURFACE ELMNTS TO AN INERT
STATE BY INITIALIZING THEM TQO STATE 4 IS INCLUDED.

OO0 O0O00

COMMON/CNTRL /DELTAT, DELTSP, ECOFLG, IDELT, IDENT (20), IDTPRV. IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIMZ,
ITSPRD, NPASS, TFINAL: IDBUG1, EPSLN, MAXITR: MAXCUT,
JCBSKP
COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13}, ISTATS(?; 14, 22),
IWORD (120, 135), IWORDS(9, 14, 22), NFLM(7), NPYR(7),
RGS(10, 7), RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AFI, AEXP, COMB (30), DQK, FLML (30), FSN1,
FSN2, FSN3, GAMMA (30), IBURN, IF(&00), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIV(2, 100), IGSN, ISFIRE(30), IVMAX(30),
IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX(30),
YYVMIN(30), JVMN, JVMX: K, NFE(30), NFIRES, NIJC, NIJSAQ,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF(20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ(30), RSF(7), RSFK, TDQ.
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL<(7),
TP(7), TPC(7)
COMMON/GASES/CHIL (11, 5), CHIU(11, 5), CP, NGAS(11), NSPCS, PAMB, PF(35),
RHOAM, RHOL (3), RHOU(3). TAM, TL(3), TU(3), VOLL(3),
VOLU(3), ZD(S), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)
COMMON/GMTRY/ IMATL (20), IMATS(7), IMTLP(4), IMAX(30Q), IMIN(30),
IRAY (116), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 15), IARY (40, 12), ICLL,
ICLR, 1END, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9),
ISSHLI(9, 10), ISSWLJ(F, 10), ISSWRI(F, 10), ISSWRJ(F, 10),
ISWSL.(13, 8), ISWSR(13, 8), ISTART, NPROV, IPJUL, IPJLL, -
IPJUR, IPJLR, JEND, JONE (9), JSTART, NJS, NSG, NV, SGWD(?),
SL, SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT (24),
XMN(30), XMX(30), XCOR(9), YCOR(9), Z(30), SSGWD, TVSG,
HT1, HT2, HT3: HT4(10), NSSTS, SLSW. SX(30).:SZ(30),
CNCTNS(24), NCOMPS, IFRCMP, FLLOW(24), INTO(24), VTOTAL(4),
FHMIN ,
COMMON/MATLS/TABX(18, 7, 6), TABY (18, 7, ), NTXG, FOXI, RADTAB(7), RADI,
FOX(7),NMATLS, DQ1, DAM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QCI, QP(7), QTAB(7), RHOI,
RHOM(7), RSI,RTAB(7),RTGI(10), UTAB(7), CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL(30, 2, 4), TSP(2, 2, 4), CPM( 7)., WMMTL(7),
WMIGF, TAKNSIN(7)
COMMON/PARAMS/GRAV, P1, GTR, RGAS, SIGMA, §@D, THOU, TOL, EC, EP
COMMON/RADTN/ALPC. ABSCF (30), EB, GC(2)
C READ CARD TYPE 37, IGNITION FUEL CHARACTERISTICS AND AMOUNT.
READ (S5, 2) GCI, GAMI, WMIGF, RHOI, XMUI, RADI, XMFI
C READ CARD TYPE 38, IGNITION FUEL HEAT RELEASE RATE, RAMP-IN TIME.
READ (S, 2) DQI, RAMPT
C READ CARD TYPE 39, IGNITION FUEL SMOKE AND GAS PRODUCTION RATES
READ(3:2) RSI, (RTGI(I), I=1,NTX&)
C CONVERT GAS PRODUCTION RATES FROM MICRGLBM/(FT#FT#S) TO LBM/(FT*#FT#S)
) DO 9 M=1, NTXG
9 RTCI(MI=RTGI(M)#1. E=-4

W= LUN~SONCAHBON~- W~

N-IRNCRBWN

CUPUN~—
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C READ CARD TYPE 40, INGITION SURFACE NUMBER
READ(5.1) IGSN
2 FORMAT(SF10. 1)
C READ CARD TYPE 31, NUMBER OF IGN ELMNTS AND IGN FIRE BASE FERIMETER.
READ(5, 4) NIJSQ, PIGN
3 FORMAT(IS, F10. 1)
1 FORMAT (213)

C SET THE FLAG IBURN TO 1 TO SHOW THAT THE IGN FIRE IS BURNING: COMPUTE
C THE TOTAL BASE AREA OF THE FIRE, AFI; AND THE BURNING TIME, TBURNI, IN
C SECONDS.

1IBURN=1

AF I=N1JSQ#SQD#SQD

IRAMPT = 1000. # RAMPT

TBURNI = 0.3 # RAMPT + XMFl / (AF1 # RHOIl # XMUI)
SET THE NUMBER OF FLAMING ELMNTS ON THE IGN SURF TO THE NUMBER OF IGN
FIRE ELMNTS. SET ITFCP FOR LATER PACKING, AND COMPUTE THE OXYGEN
CONSUMPTION FACTOR FOR THE IGN FIRE. ‘ADJUST THE GROSS HEAT OF COMBUS-
TION OF THE IGN SRC FUEL BY THE RADIATION LOSS FACTOR.

NFE(1G65N)=N1JSQ

ITFCP=TBURNI+. 00001

FOXI=QCIl/GAMI

QCI=QCI*(1. ~-RADI)

OO0

COMMPUTE THE INITIAL RATES OF HEAT. SMOKE, AND GAS GENERATION AND
OXYGEN CONSUMPTION FOR THE IGNITION SOURCE FIRE

O000

FCTR = 1. / ( 1. + RAMPT / DELTAT )
DQI = FCTR * DQI
RSI = FCTR #* RSI
DO 3 M =1, NTXG
3 RTGI(M) = RTGI(M) # FCTR
FOXI = FOXI * FCTR

THE NEXT 9 STMTS SET UP THE ISTATE OR ISTATS ARRAY MEMBERS FOR IGN SRC,
ELEMENTS AFTER THE I AND J INDICES OF EACH ELEMENT IS READ.
DO 10 KK=1, N1JSQ
C READ CARD TYPE 42, IGN SRC FIRE ELEMENT I AND J INDICES. THESE
C INDICES ARE STORED IN THE ARRAY IGNIJ FOR LATER USE.
READ(S5>1) (IGNIJ(I,KK), I=1,2)
II=IGNIJ(1, KK)
JJI=IGNIJ(2: KK)
C IF THE IGNITION SURFACE IS A SEAT, GO TO STMT 3 TD SET UP ISTATS.
IF(IGSN.GT.LSN) GO 7O 39
C IGNITION SURFACE IS A LINING SURFACE, SET UP ISTATE FOR THIS I AND J.
ISTATE(II, JJ)=ITFCP#100+33
G0 TO 10
5 IS=IGSN—~-LSN
ISTATS(IS, I1, JJ)=ITFCP*#100+33
10 CONTINUVE
C THE NEXT 10 STMTS SCAN THE ARRAY IGNIJ TO FIND THE MAXIMUM AND MINIMUM
C VALUES OF THE IGN SRC ELMNT I AND J VALUES AND SAVE THEM IN THE
C VARIABLES IGMNI, ETC. THESE ARE USED LATER TO ISOLATE THE IGN SRC
IGMNI=200
IGMXI=~1
IGMNJ=200
IGMXJ=—1
DO 15 KK=1,NIJUSQ
IFCIGNIJCL., KK). LT. ICMNI) IGMNI=IGNIJ(1.KK)
IFCIGNTIJ(L, KK). GT. IGMXI) IGMXI=IGNIJ(1, KK}
IF(IGNIJ(2, KK). LT. IGMNJY) IGMNJ=IGNIJ(2, KK)
IFCIGNIJ(2, KK). GT. IGMXJ) IGMXJ=IGNIJ(2, KK)

OO0
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15 CONTINUVE

C READ CARD TYPE 43, NUMBER OF ELMNTS TC BE S5ET TO CHARRED (INERT) STATE
READ(5, 1) NIJC
IF(NIJC. EQ. 0) GO TO 30
DO 20 KK=1,NIJC

C READ CARD TYPE 44, I AND J INDICES OF CHARRED ELEMENTS
READ(S, 1) 1. J

C FIND THE SURFACE ON WHICH THIS ELMNT LIES AND INCREASE NCE. THEN

C SET THE VALUE OF ISTATE(I.,J) TO INDICATE THIS ELMNT 1S INERT.
II=IRAY(I)
NCE(II)=NCE(II)+1
CALL CVOUT(I,u, 1, IST, ISTP, ITFCP)
ISTATE(I, J)=44

20 CONTINUE
c
30 CONTINUE
C
C READ CARD TYPE 45, VENT NUMBER AT WHICH THERE 13 AN EXTERIOR FIRE
¢ IF THERE IS NO SUCH FIRE, RETURN
C

READ(S, 1) IFRVNT
IF(IFRVNT .EQ. 0O) RETURN

READ CARD TYPE 46, DESCRIPTION OF FIRE GASES AND FLOW RATES

Oo00n O

READ(S5, 35) RHOEFG, TEFG, FLOWIN, FLWOUT
38 FORMAT(8F10. 1)
c
C READ CARD TYPE 47, COMPOSITION OF EXTERIOR FIRE GASES
READ(S, 35) (CHIEFG(N).N=1, NSPCS)
c
RETURN
END
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c

SUBROQUTINE ECHO

OBJECTIVE(S)
(1) ECHO INPUT DATA FOR ERROR CHECKING.
COMMENTS

"ECOFLG" = Q RESULTS IN A RETURN WITH QONLY TITLE AND CASE ID
PRINTED.

(2) MOST WRITE STMTS ARE SELF-EXPLANITORY. SO FEW COMMENTS HAVE BEEN

ADDED FOR THEM.

OO0 OOO0

COMMON/CNTRL /DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRY, IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN, MAXITR, MAXCUT,

: JCBSHKP

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9,: 16, 22),
IWORD (120, 13), IWORDS(?, 16, 22), NFLM(7), NPYR(7),
RGS(10,7),RS8S(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS: NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AF1, AEXP, COMB(30), DGK, FLML (30), FSN1.,
FSN2, FSN3, GAMMA (30), IBURN, IF(400), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIV(2, 100), IGSN, ISFIRE(30),: IVMAX(30),
IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30), JVUMAX (30),
JVYMINC30) , JVMN, JUMX, K, NFE(30), NFIRES, NIJC, NIJSG,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ(30), RSF(7), RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30). RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDAMTL(7),
TP(7), TPC(7)

COMMON/GASES/CHIL (11, 3), CHIVU(11, 3), CP, NGAS(11), NSPCS, PAMB, PF(3),
RHOAM, RHOL (3), RHOU(3), TAM, TL(3), TU(3), VOLL(3),
VOLU(3), ZD(3), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)

COMMON/GMTRY/IMATL (20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),
IRAY(116), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXEL I, NS,
CH, CL.(4), CW, DWS, HSTS, IARX (40, 13), IARY (40, 12), ICLL,
ICLR, IEND: IFIRL, IFIRR, ILSTL, ILSTR, IONE(9).,
ISSWLI(9, 10), ISSWLJ(D, 10), ISSWRI(F, 10}, ISSWRJ(9, 10),
ISWSL (15, 8), ISWSR(135,8), ISTART, NPROJ, IPJUL, IPJLL,
IPJUR, IPJLR, JEND, JONE(9), JSTART, NJS, NSG, NV, SGWD(9),
SL. SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT(24),
XMN(30), XMX(30), XCOR(9), YCOR(9), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), SZ(30),
CNCTNS (24), NCOMPS, IFRCMP, FLOW(24), INTO(241), VTOTAL (4),
FHMIN

COMMON/MATLS/TABX (18, 7, &), TABY (18, 7, 6), NTXG, FOXI, RADTAB(7), RADI,
FOX(7), NMATLS, DQI, DGM(7), GAML, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(K0), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QGCIL,QP(7), QTAB(7), RHOI.
RHOM(7), RSI,RTAB(7), RTGI{(10):; UTAB(7), CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL(30: 2, 4), TSP (2, 2. 4), CPM(7), WMMTL (7).,
WMIGF, TKNSIN(7)

COMMON/PARAMS/GRAV, PI, GTR, RGAS, SIGMA, SQD. THOU, TOL., EC, EP

COMMON/RADTN/ALPC, ABSCF(30), EB, QC(2)

INTEGER ECOFLG

W~ PURN+-IOOBNCGHUN- W

N 0NN OLWUN-

AL WN -

C WRITE THE RUN 1ID

c

WRITE(&, 8) (IDENT (M), M=1, 20)
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8 FORMAT (1H1//45X, LAHPROGRAM DACFIR, SX, 22HVERSION 3. 0--1 APR 81 //33
1X, 61HCOMPUTER SIMULATION OF FIRE WITHIN 4 TRANSPORT AIRCRAFT CABIN
2//26X, 10HDATA CASE:, 5%, 20A4)

IF(ECOFLG. LE. Q)RETURN
C
C WRITE THE TIME AND NUMERICS CONTROL DATA.
c
WRITE (&, 10) DELTAT, TFINAL, EPSLN, MAXITR, MAXCUT, JCBSKP, IRATIO, ISCALE



10 FORMAT (/ /51X, 27HINPUT SUMMARY ( ECOFLG = 1i)/2X, 20HPROGRAM CONTROL

#DATA//3X, I1BHTIME STEP (SEC) = ,F7.3,2X, 18HSTOP TIME (SEC) = ,F8. 3,
#2X, 18HCONY. TOLERANCE = , FB. &, 2X, 17HMAX ITERATIONS = , I3, 2X, 19HMAX
# STEP CUT LVL = , I3//3X, 22HJACOBIAN SKIP CNTRL = , I2, 2X, 34HPASS RA
#TI0 FOR FLAME SPRD CALCS = , 135,2X, 26HSCALE FACTOR EVAL CNTRL = ,
*13)
c
C WRITE OUTPUT CONTROL DATA.
c
IIPEMS = IPEMS / 1000
IIPSPR = IPSPR / 1000
I1IPAUX = IPAUX /7 1000

WRITE(&, 11) IIPEMS, IIPSPR, IIPAUX
11 FORMAT(/3X, 36HCABIN ATMS DATA PRNT INTRVL (SEC) = , IS, 2X, 36HFLAME
#*SPRD DATA PRNT INTRVL (SEC) = , I3, 2X, 3SHAUXILLARY DATA PRNT INTRVL
* (SEC) = ,1I5)
c
C WRITE THE CABIN HEIGHT, WIDTH, NUMBER OF COMPARTMENTS, AND COMP. .NO.
C FOR ANY INTERIOR FIRES.
c
WRITE(6, 12) CH, CW, NCOMPS, IFRCMP
12 FORMAT (72X, 19HCABIN GEOMETRY DATA//3X, 29HMAX HEIGHT AT CEILING (FT
*) = ,F6,.1,2X%X, 22HWIDTH AT FLOOR (FT) = ,Fé. 1, 2X: 2SHNUMBER OF COMPAR
#*TMENTS = , IQ, 2X, 19HFIRE COMPARTMENT = , I2)
c
C WRITE THE COMPARTMENT LENGTH(S)
c
WRITE(&,13) (I,CL(I), I=1, NCOMPS)
13 FORMAT (/3X, 26HCOMPARTMENT LENGTH(S) (FT),
*4 (8H NO = ,I2,7H LTH = ,FS. 1))
C
C WRITE THE NUMBER OF SURFACES, NUMBER OF SEAT GROUPS, AND CEILING DEFN.
c .
WRITE(&, 14) LSN, NSG, ICLL, ICLR
14 FORMAT ( /3X, QSHNUMBER LINING SURFACES = , I3, 3X, 21HNUMBER SEAT GROUP
#S = , I3, 3X, @3HLEFT CEILING SURFACE = , I2,3X, 24HRIGHT CEILING SURFA

#CE = , I2)
c .
C WRITE THE LINING SURFACE DESCRIPTIONS.
[

WRITE(6,13)
13 FORMAT(/3X, 19HLINING SURFACE DATA//3%X, 1OHSRF NUMBER, 3X, 10HWIDTH (F
#T), 3X, 13HDSPLCMNT (FT), 3X, 19HNORMAL VCTR (1, J, K), 3X, 18HMATERIAL TY
*PE CODE/)
c .
DO 16 I=1,LSN
16 WRITE(&,17) 1,.SWD(I), Z(I), (VN(I, J),J=1,3), IMATL(I)
17 FORMAT(?X, IQ, 11X, FS. 1, 9X, F3. 1, 53X, F&. 3, 1X, F&. 3, 1X, F6. 3, 10X, 12)
c
C WRITE THE SEAT GROUP DATA
c
WRITE(&, 18) :
18 FORMAT (1H1///3X, 1SHSEAT GROUP DATA//4X, 23HGRDOUP NUMBER WIDTH (FT
#*), 3X, 3YHCORNER POINT COORDINATES (X,Y) (FT)/)
c
DO 19 I=1, NSG
19 WRITE(6, 20) I, SGWD(I), XCOR(1), YCOR(I)
20 FORMAT (9X. I2. 10X, F3. 1, 17X, F5S5. 1. 3%X.F5. 1)
C
C WRITE THE SEAT SURFACES MATERIAL CODES
c
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WRITE(&:,21) (IMATS(I1), I=1,7)

21 FORMAT (/4X, 4SHSEAT SURFACE MATERIAL CODES SURF/CODE 1 /7,12, 7H
# 2/ ,12,7H 37 .,12,7H 4 /7 ,12,7H S / ,12,7H & / ,12.7H
* 7 / ,12)

C

C WRITE THE SEAT-TO-SIDEWALL SPREAD PARAMETERS AND PARTN MATL CODES.

C AND NUMBER OF VENTS.

c

WRITE(&, 22) DWS, RFWS, (IMTLP (1), I=1, NCOMPS), NV
22 FORMAT (/3X: S1HSEAT-TO-SIDEWALL SPREAD PARAMETERS DISTANCE (FT) = ,
#F3. 1, 2X, 16HRATE (FT/SEC) = ,F5. 1//3X, 42HPARTITION MATERIAL CODES C
#0MP /CODE 1 7 ,12,7H 27/ ,12,7H 3 /7 ,12,7H 4 / ,12//3X,
#53HVENT DATA NUMBER OF VENTS (TOTAL ALL COMPARTMENTS) = ,13)
c
C WRITE THE DATA FOR EACH VENT
C .
WRITE(6, 23)
23 FORMAT(/4X, 1 1IHVENT NUMBER, 2X, 29HCONNECTS CMPRTMNT TO CMPRTMNT, 2X,
#8HTOP (FT), 2X, 11HHEIGHT (FT), 2X, 10HWIDTH (FT), 2X, 14HSET FLOW (CFM)
#, 2X, 20HINTO CMPRTMNT NUMBER/)

DO 24 Kai, NV
I1 = CNCTNS(K) 7/ 10.
I2 = CNCTNS(K) - I1 % 10
24 WRITE(&, 23) K, I1, 12, VENTT(K), VENTH(K), VENTW(K), FLOW{(K), INTO(K)
25 FORMAT (8X, 12, 18X, I2, 10X, I2, 7X,F3. 1, 35X, F3. 1, 8X,F5. 1, 7X, F8. 2,
*13X, I2)
Cc
C START A NEW PAGE AND WRITE THE NUMBER OF MATLS AND TRACE GASES
c
WRITE (&, 26 )NMATLS, NTXG
26 FORMAT(1H1//2X, L4HMATERIALS DATA//3X, 22HNUMBER OF MATERIALS = ,
*+12, 3X, 30HNUMBER OF TRACE GAS SPECIES = , 12//3X, 11HGAS SPECIES,
*&6X, 6HSYMBOL, 93X, 16HMOLECULAR WEIGHT)
(ot
C WRITE GAS SPECIES AND MOLECULAR WEIGHTS
c
WRITE(&6, 27) (I, NGAS(I), WMOLEC(I), I=1, NSPCS)
27 FORMAT(/3X, I2, 14X, A4, 9X, FB. J)

c
C WRITE TOMBUSTION PARAMETERS
(o

WRITE(&, 28)

2B FORMAT (/3X, 21HCOMBUSTION PARAMETERS//4X, 4HMATL. 2X,
#18HHEAT OF COMBUSTION, 2X, 21HSTOICH OXY/FUEL RATIO,
#2X, FHMOLEC WGT, 2X, 1BHPYROLYZATE DENSITY, 2X,
*#19HPYROLYZATE VELQCITY, 2X, 1{7HRADIATED FRACTION/13X,
*QH(BTU/LBM), 46X, 11H(LBM/CU FT), 10X, BH(FT/SEC))

o4
WRITE(6,29)(1,QTAB(I), GTAB{I), WMMTL(I),RTAB(1),UTAB(1), RADTAB(I),

* I=1, NMATLS)

29 FORMAT (/3X, 12, 4X, F10. 3, 14X, F8. 3, 11X, F7. 3, 7X, F8. 5, 12X, F8. 3, 12X,
*F8. 3)

c

C WRITE SMOLDERING STATE DATA

o

NXX = 5 + NTXG
WRITE (&, 30) (NGAS(I), I=6, NXX)
30 FORMAT (/3X, 2{HSMOLDERING STATE DATA//4X, 4HMATL, 2X, 12HSMLDG TRSHLD,
#2X, 16HTRNSTN TO SMLDRG, 2X, 14HTRNSTN TO CHRD: 2X, 14HSMK PRODN RATE,
#9X, 36HGAS PRODUCTION RATES (LBM/SQ FT-SEC)/9X, 13H(BTU/SQ@ FT-SEC).,
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C

#5X, SH(SECZ), 13X, SHISELZ), 86X, 10H(PART/SEC), 5(7X, Ad) /)

DO 31 I=1, NMATLS

31 WRITE(&, 32)1,QP(1), TR(I), TPC{I),RSS(I): (REGS(IG: I), IG=1, NTXG)
32 FORMAT (535X, 12, 4X, FB. 3, 8X, F8. 3, 10X, F8. 3, 7X, F8. 3, &X, 3(E10. 4, 1X))

WRITE FLAMING STATE DATA - ORDER IS (1) HORIZONTAL FLAME SPREAD RATE.
(2) UPWARD FLAME SPREAD RATE, (3) DOWNWARD FLAME SPREAD RATE,
(4) TIME TO IGNITE, (5) HEAT RELEASE RATE, (&) SMOKE RELEASE RATE.
(7) SMOLDERING LAG TIME, (8) TIME TO BURN OUT. (9) RELEASE RATE OF
THE FIRST TRACE GAS, (10) RELEASE RATE OF THE SECOND TRACE GAS, ...
(13) RELEASE RATE OF THE FIFTH TRACE GAS. START ON NEW PAGE

WRITE(&, 33)

33 FORMAT (1H1//3X, 18HFLAMING STATE DATA. 4X, 27HALL FLUXES IN BTuU/SG FT

#=SEC//4X, 47HHORIZONTAL FLAME SPREAD RATE - VALUES IN FT/SEC)
WRITE (&, 33)

34 FORMAT (/SX, 4HMATL. 2X, & (4HFLUX, 4X, SHVALUE, 6X))

WRITE(&,33) (I, (TABX (1, I, IX), TABY (1, I,1IX), IX=1,6), I=1,NMATLS)

33 FORMAT(/95X, 12, 3X, F&. 2, 2X, FB. 4, 3X, F6. 2, 2X, F8. 4, 3X, Fé. 2, 2X, F8. 4,

* 3X,Fé6. 2, 2X,FB. 4, 3X, Fb. 2, 2X, F8. 4, 3X, F4. 2, 2X, F8. 8)

WRITE (&, 36)

36 FORMAT (74X, 43HUPWARD FLAME SPREAD RATE - VALUES IN FT/SEC)

WRITE(&, 34)
WRITE(&, 3%) (I, (TABX(2, I, IX), TABY(2, I, IX), IX=1, &), I=1, NMATLS)

WRITE(&, 37)

37 FORMAT (/4X, 43HDOWNWARD FLAME SPREAD RATE - VALUES IN FT/SEC)

WRITE(&, 34)
WRITE(L, 33) (I, (TABX(3, I, IX), TABY(3, I, IX), IX=1, &), I=1, NMATLS)

WRITE(&. 38)

38 FORMAT (/4X, 34HTIME TO IGNITE - VALUES IN SECONDS)

WRITE (4, 34)
WRITE(&, 38) (I, (TABX(4, I, IX),TABY(4, I, IX), IX=1,4&), I=1, NMATLS)

WRITE(&, 39)

39 FORMAT(/4X, 43HHEAT RELEASE RATE - VALUES IN BTU/SG FT-SEC)

WRITE (&, 34)
WRITE(&, 38)(1, (TABX(S, I, IX), TABY (3, I, IX), 1X=1,6), I=1, NMATLS)

WRITE(&, 40)

40 FORMAT ( /74X, SOHSMOKE RELEASE RATE - VALUES IN PARTICLES/SG FT-SEC)

WRITE (&, 34)
WRITE(&, 3%5) (1, (TABX(&, I, IX), TABY (&, I, IX), IX=1,6), I=1, NMATLS)

WRITE(S, 41)

41 FORMAT(/4X, 39HSMOLDERING LAG TIME -~ VALUES IN SECONDS)

WRITE(&, 34)
WRITE(&, 35) (I, (TABX(7, I, IX), TABY(7, I, IX), IX=1,4), I=1, NMATLS)

WRITE(&, 42)

42 FORMAT(/4X, 36HTIME TO BURN OUT - VALUES IN SECONDS)

WRITE (&, 34)
WRITE(&, 3%) (I, (TABX(8, I, IX), TABY(8, I, IX), IX=1,6), I=1,NMATLS)

NXY = 8 + NTXG

DO 46 JJ = 9. NXY

W = JJy - 3
WRITE (&, 43) NGAS(JJJ)
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43 FORMAT(/4X, 16HRELEASE RATE OF , A4, 24H - VALUES IN LBM/SG FT-SEC)
WRITE (&, 44)
44 FORMAT {7/ 5X, 4HMATL, 1X, 6 (4HFLUX, 3X, SHVALUE, 6X))
WRITE(&, 45) (I, (TABX{(JJ, I, IX), TABY(JJ, 1. IX), IX=1, &), I=1, NMATLS)
45 FORMAT(/5X, I12,2X,Fb. 2, 1X,E11. 4,2X, F6. 2, 1 X, E11. 4,2X,Fb6. 2, 1X,EL1L. 4,

* 2X;F6.2,1X,E11. 4, 2X,F6. 2, 1X, E11. 8, 2X,Fb. 2, 1X,EL1. 4)
46 CONTINUE
c
C WRITE BULK THERMAL PROPERTIES OF MATERIALS
c
WRITE (6, 47)

47 FORMAT (/3X, 31HTHERMAL PROPERTIES OF MATERIALS//
#4X, 4HMATL, 3X, 13HHEAT CAPACITY, 35X, 11HAVG DENSITY, 53X, 14HLINING SURFA
#CE, 3X, 13HTHERML CONDCT, X, 10HINSULATION/ 12X, 1 1H(BTU/LBM*R), 5X,
*#14HLBM/ (FT#FT#FT), 3X, 13HTHICKNSS (FT), 4X, 14HBTU/ (FT-SEC-R), 3X,
#13HTHICKNSS (FT))

(o}
WRITE(&, 48) (M, CPM(M), RHOM(M), TKNS(M), CNDCTY (M), TKNSIN(M),
* M=1, NMATLS)
48 FORMAT(7(/3X, I2, 3(4X,E13. 6)))
c
C WRITE AMBIENT TEMPERATURE AND PRESSURE
c

WRITE(&, 49)TAM, PAMB

49 FORMAT(/ 16X, 26HAMBIENT TEMPERATURE (R) = ,F10.3,11X,
* 31HAMBIENT PRESSURE (LBF/SQ FT) = ,F10.3)

c

C WRITE IGNITION FUEL CHARACTERISTICS

(o}
WRITE(&, SO)GQCT, GAMI, WMIGF, RHOI, XMUI, RADI, XMF1

350 FORMAT(1H1//3X, 29HIGNITION FUEL CHARACTERISTICS//

*4X, 28HHEAT OF COMBSTN (BTU/LBM) = ,F10. 4, 18X, 24HSTOICH OXY/FUEL RA
*TIO = ,F10. 4//23X, 19HMOLECULAR WEIGHT = ,F10. 4, 9X,
#33HVAPOR DENSITY (LBM/(FT#FT#FT)) = ,F10. 6//4X, 38HMASS BURNING RAT
*E (LBM/(FT#FT#SEC)) = .F10.7,7X, 23HFLAME RADIATION FACTOR = ,
#F10. 4//713X, 29HTOTAL AMOUNT OF FUEL (LBM) = ,F10. 4)

RAMPT = IRAMPT / 1000.
WRITE(&, 31)DGQI, RAMPT, RSI, (RTGI(I), I=1,NTXG)

S1 FORMAT (/12X, 3BHHEAT RELEASE RATE (BTU/(FT#FT#SEC)) = ,

#F10. 4, 27X, 21HRAMP-IN TIME (SEC) = ,F10. 4//4X,38HSMK PROD RATE - (PAR
#TCLS/ (FT#FT#SEC)) = ,E13. 4//4X, 31HGAS PROD RATE (LBM/(FT#FT#SEC))/
#4X, 3(E13. 6, 8X))
c
WRITE (&, 32) IGSN, NIJSQ, PIGN

52 FORMAT (//3X, 16HIGNTN SURF NO = , I2,7X, 21HNO OF IGNTN ELMNTS = , I3,

#7X, 33HIGNTN FIRE BASE® PERIMETER (FT) = ,F10. 4)
c
C SHOW THE IGN SRC LOCATION THRU THE IGN SRC ELMNT INDICES.
(o}

WRITE (6, 33) (IGNIJ(1, KK), IGNIJ(2, KK), KKk=1, NIJSG)
33 FORMAT (/ /20X, 34HELEMEMTS AFLAME~-- I J/ (44X, 132, 6X, I2))

c
C WRITE MESSAGE IDENTIFYING SURFACE NUMBERING SEGQUENCE.
c

33 WRITE(&, 60) ICLR, ICLL, LSN, JMAX (1)

&0 FORMAT (/ /20X, 79HLOCKING FROM THE FRONT OF THE CABIN TOWARD THE RE
1AR, THE FLOOR IS SURFACE NO 1, /20X, 4?HTHE LWR RGT SIDEWALL IS SURFA
2CE NO 2, THE RGT SIDE CEILING SURFACE IS , I2,5H, THE/20X, 29HLEFT SI
3DE CEILING SURFACE IS ., I2,41H, AND THE LWR LEFT SIDEWALL IS SURFACE
4 NO , I2//20X, 79HTHE ELEMENTS(IN THE 1 DIRECTION)ARE NUMBERED IN TH

A-45



SE SAME MANNER AS THE SURFACES/20X, S7HTHE FRONT MOST ELEMENT IS J=1
6, THE REAR MOST ELEMENT IS J=, 12)

o

C WRITE SURFACE DESCRIPTIONS BY SURFACE NUMBER.

C
WRITE (&, 70) (1, 8SWD(I), Z(1), (UN(I,J), J=1, 3), IMATL(I), IMIN(I), IMAX(I)
1, XMN(I), XMX(I), I=1, LSN)

70 FORMAT(//13X, 1053HSURFACE DATA(EXCL SEATS)--— SURF NO WIDTH.FT
1HGT, FT UNIT NORM MATL TYPE IMIN IMAX XMN XMX/(45X, 12,95
2X,F5. 1, 6X,FS5. 1, 3F35. 1, 6X, 11,9X, 12, 4X, 12, 1X, 2F5. 1))

c
C WRITE SEAT GROUP 1IDS, DIMENSIONS, AND LOCATIONS.
C

WRITE(&, 80) (1S, SGWD(1S5), XCOR(1S), YCOR(IS), IS=1, NS&)
80 FORMAT (1H1/10X, 17HSEAT GROUP DATA~--, 29X, 8HLOCATION/30X, 39HST GRP N
10 WIDTH, FT XCOR, FT YCOR, FT/(35X, I1,7X,F3. 1, 3X,FS5. 1, 5X, F3. 1))

IDENTIFY MATERIAL OF EACH SEAT GROUP SURFACE. ALL SEAT GROUPS ARE OF
IDENTICAL CONSTRUCTION.

[eNeNeNg!

WRITE(&L, 90) (IMATS (M), M=1, 7)
90 FORMAT(/13X, 31HEACH SEAT GROUP HAS 7 SURFACES:, 4X, 7HSURF NGO, 6X, 7HS
1URFACE, 6X, FHMATL TYPE/ 353X, 19H1 CUSHION BOTTOM. 8X, 11/33X, 22H2
2 LWR REAR BACKREST, S5X, 11/53X, 22H3 UPR REAR BACKREST, 5X, I1/33X,2
30H4 TOP OF BACKREST. 7X, 11/53X, 22HS FRONT OF BACKREST, 5X,11/95
43X, 1&H6 CUSHION TOP, 11X, I1/33X, 18H7 " CUSHION FRONT, 29X, I1)

c
C THE NEXT 13 STMTS PRODUCE THE QVERHEAD VIEW OF THE SEAT GROUPS
C SUPERIMPOSED ON THE FLOOR.
c
I11=IMAX (1)
I2=CW+TOL
IX=I12+1
WRITE (6, 100Q)
100 FORMAT(/15X, 83HOVERHEAD VIEW OF SEATS SUPERIMPOSED ON FLOOR (NON-ZE
1RO INTEGER IS SEAT GROUP NUMBER)?)
DO 115 N=1, 12
IXmlIX-1
WRITE(&, 110)IX, (IARX(L, IX),L=1.11)
110 FORMAT(22X, I2,1X,40I1)
115 CONTINUE
WRITE(&, 120)
120 FORMAT (23X, SHFRONT)
WRITE (6, 180)
180 FORMAT(/////10X, 2Q0HEND OF INPUT SUMMARY)
RETURN
END
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SUBROUTINE OUTPUT(IPR!, IPR2, STATS, NDXS)

OBUECTIVE(S)

{1) OQUTPUT OF THE SIMULATION. CABIN ATMOSPHERE AND FLAME SPREAD DATA

COMMENTS

(1) THIS SUBR CONSISTS OF TWO MAJOR PARTS: STMTS TO NUMBER 40 WHICH
REPORT THE ATMOSPHERE DATA, AND STMTS AFTER 40 WHICH REPORT THE
FLAME SPREAD DATA. THESE TWO PARTS MAY BE EXECUTED SEPARATELY AS
CONTROLLED BY THE FLAGS IPR1 AND IPRZ. IPR1=0 => PRINT GAS DATA
AND IPR2=0 => PRINT FLAME SPRD DATA

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD.: NPASS, TFINAL, IDBUG1, EPSLM, MAXITR, MAXCUT,
JCBSKP
COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 1), ISTATS(9, 16, 22),
IWORD (120, 13), IWORDS(9, 16, 22), NFLM(7), NPYR(7).
RGS(10,7),RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AFI, AEXP, COMB(30), DGK, FLML(30), FSN1,
FSN2, FSN3, GAMMA(30), IBURN, IF(400), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIV(2, 100), IGSN, ISFIRE(30), IVMAX(30),
IVMINC(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX (30),
JYMIN(30), JVMN, JVMX, K, NFE(30), NFIRES, NIJUC, NIJSQ,
NPE (30), NSFL(7), OMEGA(30), PDH, PIGN, RF(20, 4),RFS(7, 4),
RFWS, RGF (10, 73, RGFK(10), RHOZ(30), RSF(7), RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL (7),
TP(7), TPC(7)
COMMON/GASES/CHIL (11, 3), CHIU(11, 3),CP,NGAS(11), NSPCS, PAMB, PF(3),
1 RHOAM, RHOL (5), RHOU(3), TAM, TL(3), TU(3), VvOLL(3),
VOLU(3), ZD(3), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)
COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP (4), IMAX(30), IMIN(30),
IRAY(116), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELTI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 13), IARY (40, 12), ICLL.
ICLR, IEND, IFIRL, IFIRR., ILSTL, ILSTR, IONE(9),
ISSWLI(9,10), ISSWLJ(F,10), ISSWRI(F, 10), ISSWRJ(9, 10),
ISWSL (135, 8), ISWSR (13, 8), ISTART, NPROJ, IPJUL, IPJLL,
IPJUR, IPJLR, JEND, JONE(9), JSTART, NJUS, NSG, NV, SGWD(F),
SL, SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT (24),
XMN(30), XMX(30), XCOR(9), YCOR(F), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10); NSSTS, SLSW, SX(30), SZ(30),
CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN
COMMON/MATLS/TABX (18,7, &), TABY (18,7, 6),NTXG, FOXI, RADTAB(7), RADI,
FOX(7), NMATLS, DQI, DA@M(7), GAMI, GTAB(7)>, ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7).QCI, QP (7), QTAB(7), RHOI,
RHOM (7)., RSI,RTAB(7), RTGI{(10), UTAB(7), CNDCTY (7), XMUI,
XMFI, TKNS(7), TSL(30, 2, 4), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TKNSIN(7)
COMMON/PARAMS/GRAV, PI, QTR, RGAS, SIGMA, SGD, THOU, TOL, EC, EP
COMMON/RADTN/ALPC, ABSCF(30), EB, GC(2)
COMMON /PRTCMN/ ASRFUZ (22, 4), ASRFLI(22, 4), CVFLWU(22, 4),
CVFLWL (22, 4), RDFLWU(22, 4), RDFLWL (22, 4),
VTFLWV (24, 2), VTFLWE (24, 2), FBVDOT(30),

wn PUNIONOCPUDPUON=- DN~

N 90N ADWMN~

COPLWUN-

* %

* FBSDDT(11, 30), FBADOT(30), FRENTR (30)
DIMENSION I0(12), IDATA(7), IND1(10), IND2(10), IND3(10), CONC(10).
1 IZN(2), ISURF (120, 15), ISSURF (40), FTU(S), FTL(%), XPF(5)

DIMENSION LNSRFN(120), LNSRFC(120), STATS(S50,2),PPMU(10), PPML(10)
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DIMENSION NWRD(Z2), IGRPDF(7, 5), NA(B), Novw. ., o (20,2, 4),
1 FTSP (2,2, 4), BMKU(3), SMKL(3)
LOGICAL LNUNDR:(22)

C ARRAYS 10, IDATA, AND IZN CONTAIN CHARACTER DATA FOR FORMATTING.

DATA I0/4H(10X; 1H, s 3H1X), 4H1H ., 4H; 1X), 4H2HCF, 4H2HCT, 4H2HBF, 4H2HBT
1 » 4H2HBU, 4H2HBL., 4H2HCB/

DATA IDATA/4H1H ,, 4H1HS, , 4H1HF, , 4H1HC, . 4H1H ., 4HIH ,, 4H1H , /

DATA IIN/3HLWR, 3HUPR/

DATA LNUNDR/. TRUE. , 2% FALSE. ,. TRUE. , 5#. FALSE. , 2% TRUE. , 3#. FALSE. ,
% . TRUE. , 2%. FALSE. ,. TRUE. , 3% FALSE. ,. TRUE. /

DATA NWRD/1,0,2,0,0,0,3,0.0,0,4,0,5,0,0,0,6,0,0,7,0, 0/

DATA IGRPDF/4H CU,4H CU,4H BA,4H BA,4H BA;4H BA,4H CU,
4HSHIO, 4HSHIO, 4HCKRE, 4HCKRE, 4HCKRE, 4HCKRE, 4HSHIO,
4HN, FR, 4HN, TO, 4HST, F, 4HST. T, 4HST, U, 4HST, L. 4HN, BQ,
4HONT , 4HP » 4HRONT, 4HOP , 4HPR R, 4HWR R, 4HTTOM,
4H + 4H » 4H » 4H + 4HEAR , 4HEAR , 4H /

DATA T460/4%%9. 67/

ol ol o

C
C IF NEITHER IPR! OR IPR2 IS = O, NO QUTPUT IS TO BE DONE, SO RETURN

C
IF(IPR1. NE. O. AND. IPR2. NE. 060 TO 500

o]
C CONVERT TIME TO SECONDS AND WRITE TIME MESSAGE AT TOP OF PAGE.

c
TIME=1TIME/THOU

WRITE TIME AND RUN ID AT THE TOP OF A NEW PAGE

aO0no0n

WRITE(&,2) TIME, (IDENT(M),M=1,20)
2 FORMAT(1H1/-3X, 6HTIME= ,F?. 3, 84 SECONDS, 13X, 20A4)
C
DG 24 ICMP=1, NCOMPS
C CONVERT GAS TEMPERATURES TO FAHRENHEIT
C

FTUCICMP) = TUCICMP) - T4&0
FTL(ICMP) = TL(ICMP) - T440

C

C CONVERT PRESSURE TO UBF/SG FT AND SMOKE TO OD/FT

o]
XPF(ICMP) = PF(ICMP) / GRAV
SMKUCICMP) = Q. 0437373 # CHIU(NSPCS, ICMP) # RHOU(ICMP)
SMKL(ICMP) = 0. 0457373 # CHIL(NSPCS, ICMP) # RHOL(ICMP)

C
WRITE(S, 3)

3 FORMAT (///2X, 11HCOMPARTMENT., 2X, 4HZONE, 4X, SHDEPTH, 4X, &MVOLUME, 3X,

1 B8HGAS TEMP, 2X, 11HGAS DENSITY, 2X, 10HSMOKE CONC, 2X,
2 29HMASS FRACTIONS OF MAJOR GASES, 2X, BHPRESSURE/23X, 4H(FT),
3 3X, 7H(CU FT), 4X, 3H(F), 53X, 11H(LBM/CU FT), 3X, 7H(CD/FT), 7X,
4 2H02, 7X, 3HCO2, 7X, 3HH20, 3X, 11H(LBF/SQ FT)/)

XX = CH - ZD(ICMP)

WRITE(&, 4) ICMP, XX, VOLU(ICMP), FTU(ICMP), RHOU(ICMP),

1 SMKUCICMP) , CHIU(2, ICMP), CHIU(4, ICMP), CHIU(S, ICMP),
2 XPF(ICMP), ZD(ICMP), VOLL(ICMP), FTL(ICMP), RHOL(ICMP),
3 SMKL(ICMP) , CHIL(2, ICMP),  CHIL(4, ICMP), CHIL (3, ICMP)

4 FORMAT(7X, Il1l, 7X, &6HUPPER , FB.3, 11X, F8.1, 3X, FB.2, 3X, F8. 3
1 4X, F7.3, 2X, 3(2X,F8.5), 5X, F8. 2/ 13X, &6HLOWER ., F8.3, 11X,
2 FB.1, 3X, F8.2, 3X, FB.%, 4X, F7.3, 2X, 32X, F8.5)/)

(=
IXS = NSPCS - 1
WRITE(&, S5) (NGAS(IG), IG=1, IXS)
S FORMAT (1 X, 34HZONE GAS CONCENTRATIONS <(PPM)/13X.
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1 10(A4, 3X))

C
C CONVERT GAS CONCENTRATIONS FROM MASS FRACTION TO PPM BY VOLUME
Cc
SUML = 0.
SUMU = 0.
c

DO & IG=1, IXS
SUML = SUML + CHIL(IG, ICMP) / WMOLEC(IG)
s SUMU = SUMU + CHIU(IG, ICMP) / WMOLEC(IG)

Do 7 16=t, IXS
PPML(IG) = O.
PPMU(IG) = O.

IF(sUML . GT. OQ.) PPML(IG) = CHIL(IG, ICMP)/(SUML # WMOLEC(IG))
IF(suUMU . GT. 0.) PPMU(IG) = CHIU(IG, ICMP)/ (SUMU # WMOLEC(IG))

PPML(IG)
7 PPMU(IG)

PPML(IG) # 1 E+6
PPMUCIG) # 1. E+6

WRITE(&,8) (PPMUCIG), IG=1, IXS)
8 FORMAT (1X, SHUPPER, 2X, 10F9. Q)

WRITE(6,9) (PPML(IG), IG=1, IXS)
9 FORMAT (1X, SHLOWER, 2X, 10F?. 0 )

C IF THIS IS THE COMPARTMENT WITH INTERIOR FIRES PRINT THE FIRE DATA

IF( ICMP . NE. IFRCMP ) GO TO 17
IF( NFIRES .EG. O ) 60 TO 17
WRITE(&, 10)

10 FORMAT(/1X, 14HINTERIOR FIRES/

a2X, 33HFIRE BASE AREA VAPDR GEN RATE HEAT GEN RATE PLUME

(CU FT/SEC)
(LBM/S

»

1 » 33H ENTRMNT FLAME LENGTH ABSN COEFF SMOKE GEN RATE O
2 » 14HXY CNSPTN RATE/

3 9X, 33H(SQ FT) (CVU FT/SEC) (BTU/SEC)

4 » S3H (FT) (1/FT) (PART/SEC)

3 » 3HEC) )

DO 12 N=1, NFIRES —
IXS = NTXG + &

WRITE(S, 11) N, AF(N), FBVDOT(N), FBQDOT(N), FRENTR(N),

1 ABSCF(N), FBSDOT(IXS,N), FBSDOT(2,N)

FLML (N,

11 FORMAT (2X, I3, 2X,FB. 2, 3X, E13. 6, 2X, E13. 6, 2X, E13. &, 4X, F8. 2, 2X, E13. &,

1 1X,E13. 6, 3X,E13. &)
12 CONT INVE

WRITE(6, 13)
13 FORMAT (/8X, 34HTRACE GAS GENERATION RATES (LBM/SEC)

IXS = 3 + NTXG
WRITE(&, 14) (NGAS(IG):, IG = &6, IXS )
14 FORMAT (22X, 4HFIRE, 7X, 5(A4, 11X))

DO 16 N = 1, NFIRES

WRITE(&, 13) N, (FBSDOT(IG,N), IG = &, IXS )
13 FORMAT (2X, I3, 3X, S(E13. &, 2X)) ;
16 CONT INUE
17 CONTINUE

C WRITE THE SURFACE TEMPERATURE AND HEAT FLUX DATA
c
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WRITE (6, 18) .
i8 FORMAT (/1X, 18HSURFACE CONDITIONS/

* 2X, 3I2HSURFACE CONTACT AREA (S@ FT) CONVECTIVE FLOW
1 S2H(BTU/SEC) RADIATIVE FLOW (BTU/SEC) TEM
2 » 12HPERATURE (F)/
3 11X, S2HUPPER ZONE LOWER ZONE UPPER ZONE LOWER ZONE
4 » 3=H UPPER ZONE LOWER ZONE UPPER PART LOWE
3 » &HR PART)

c
DO 20 ISRF = 1, LSN

C

C CONVERT LINING SURFACE TEMPERATURES TO FAMRENHEIT

c

FTSL(ISRF, 2, ICMP) = TSL(ISRF, 2, ICMP) - T4&0

FTSLC(ISRF, 1, ICMP) = TSL(ISRF, 1, ICMP) - T4&0

WRITE(L, 19) ISRF, ASRFUZ(ISRF, ICMP), ASRFLZ(ISRF, ICMP),
CVFLWU(ISRF, ICMP), CVFLWL(ISRF, ICMP),
RDFLWU{ISRF, ICMP), RDFLWL{ISRF, ICMP),
FTSL(ISRF, 2, ICMP), FTSL(ISRF. 1, ICMP)

19 FORMAT (2X, 13, 6X, F?. 3, 3X. F?. 3, 93X, F9. 3, SX, F?. 3, 12X, F9. 3, 4X, F9. 3, 7X,
1 FB.3,4X,F8. 3)

20 CONTINUE

Cc

C WRITE THE PARTITION TEMPERATURE AND HEAT FLUX DATA

(o

(AN SR

WRITE(6, 21)
21 FORMAT (3X, SHPARTN)

C
DO 23 IP = {,2
c
C CONVERT PARTITION SURFACE TEMPERATURES TO FAHRENHEIT
c

FTSP(IP, 2, ICMP) = TSP(IP, 2, ICMP) - T4&0
FTSP(IP, 1, ICMP) = TSP(IP, !, ICMP) - T460
IX = IP + 20
WRITE (&, 22) IP, ASRFUZ(IX, ICMP), ASRFLZ(IX, ICMP), CVFLWU(IX, ICMP),
i CVFLWL{IX, ICMP), RDFLWU(IX, ICMP), RDFLWL(IX, ICMP),
2 FTSP(IP, 2, ICMP), FTSP(IP, 1, ICMP) '

22 FORMAT(4X, I1, 6X, F9. 3, 3X,F9. 3, 93X, F9. 3, 83X, F9. 3, 12X, F9. 3, 4X, F9. 3, 7X,
1 F8.3,4X,F8.3 )

23 CONT INVE

C

C COMPUTE THE SUMS OF THE AREAS AND FLUXES TO SURFACES AND

C PARTITIONS AND WRITE THEM OUT

c
SUMAU = O.
suMAaL = Q.
SUMCU = 0.
SUMCL = O.
SUMRU = 0.
SUMRL = 0.
DO 2301 ISRF = 1, LSN
SUMAU = SUMAU + ASRFUZ (ISRF, ICMP)
SUMAL = SUMAL + ASRFLZ(ISRF., ICMP)
SUMCU = SUMCU + CVFLWU(ISRF, ICMP)
SUMCL = SUMCL + CVFLWL(ISRF. ICMP)
SUMRU = SUMRU + RDFLWU{ISRF, ICMP)
2301 SUMRL = SUMRL + RDFLWL(ISRF. ICMP)
SUMAU = SUMAU + ASRFUZ (21, ICMP) + ASRFUZ(22, ICMP)
SUMAL = SUMAL + ASRFLZ (21, ICMP) + ASRFLZ(22, ICMP)
SUMCU = SUMCU + CVFLWU(Z21, ICMP) + CVFLWU(22, ICMP)
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SUMCL = SUMCL + CVFLWL<(21, ICMP) + CVFLWL (22, ICMP)
SUMRU = 3UMRU + RDFLWU{21, ICMP) + RDFLWU(Z2, ICMP)
SUMRL = SUMRL + RDFLWL (21, ICMP) + RDFLWL (22, ICMP)

C
WRITE(&, 2302) SUMAU, SUMAL, SUMCU, SUMCL., SUMRU, SUMRL
2302 FORMAT(/3X, SHTOTAL, 3X, F9. 3, 3X, F9. 3, 3X, F9. 3, 83X, F9. 3, 12X, F9. 3,

* 4X,F9. 3)
24 CONTINUE
c
C WRITE OUT VENT FLOW DATA FOR ALL VENTS
c

WRITE(6, 23)
a5 FORMAT (/1X, S2HVOLUME AND ENERGY FLOW RATES THRU VENTS (CU FT/SEC)

1 »11H, (BTU/SEC) )
c
C FIRST 8 OR FEWER VENTS
c
Is =1
IE = 8

IF(C NV .LT. 8 ) IE = NV
DO 26 1V = IS, IE
NA(IV) = CNCTNS(IV) /10.
26 NB(IV) = CNCTNS(IV) = NA(IV) + 10
WRITE(6,27) (IV, IV = I8, IE)
27 FORMAT(/1X, 4HVENT, 8(13X, I12) )
WRITE(6,28) (NA(IV), NB(IV), 1V = 1S, IE )
28 FORMAT (1X, SBHCONNECTS, 6X,8(12,4H TO ,12,7X) )
WRITE(6, 29) (VTFLWV(IV,2), IV = 1S, 1E )

29 FORMAT(1X, 11HNET UPR-UPR/2X, 10HVOLUME ; B(EL13. 6, 2X) )
WRITE(6, 30) (VTFLWE(IV,2), IV = 18, IE)
30 FORMAT (2X, 1 OHENERGY » B(E13. 6, 2X) )
© WRITE(6, 31) (VTFLWV(IV, 1), IV = IS, IE )
31 FORMAT (1X, 11HNET LWR-LWR/2X, 10HVOLUME » 8(E13. 6, 2X) )
WRITE(6, 32) (VTFLWE(IV,1), IV = IS, IE )
32 FORMAT (2X, 10HENERGY » 8(E13. 6, 2X) )
IF{ NV LE. 8 ) GO TO 33
c
C VENTS 9 THRU 16
c
IS =9
IE = 16
IF{ NV .LT. 16 ) IE = NV
IX =0

DO 33 IV = IS, IE
IX = IX + 1
NA(IX) = CNCTNS(IV) / 10.
NB(IX) = CNCTNS(IV) = NA(IX) #* 10

33 CONTINUVE
WRITE(&,27) (IV, IV = IS, IE )
WRITE(4,28) (NA(II), NB(II), II =1, 1IX)
WRITE(6, 29) (VTFLWVI(IV,2),1IV = 18, 1IE )
WRITE(&6, 30) (VTFLWE(IV,2),1IV = IS, IE )
WRITE(S, 31) (VTFLWVI(IV. 11,1V = IS8, 1E )
WRITE(S, 32) (VTFLWE(IV, 1), 1V = IS, IE )

c
IF( NV _LE. 16 ) GO TO 35
c
C VENTS 17 THRU 24
c
Is = 17
IE = 24
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IFC NV LT 24 ) IE = NV
IX =0
DO 34 1V = I8, IE.
IX = IX + 1
NA(IX) = CNCTNS(IV) / 10.
NB(IX) = CNCTNS(IV) - NA(IX) #* 10
34 CONTINUE
WRITE(&, 27) (IV, IV = 1S, lE )
WRITE(&, 28) (NA(II), NB(I1), II =1, IX )
WRITE(S, 29) (VTFLWV(IV,2) . IV = IS, 1IE »

WRITE (&, 30) (VTFLWE(IV,.2)., IV = 1S, 1E)
WRITE(6, 31) (VTFLWVI(IV, 1), IV = IS, 1E )
WRITE(S, 32) (VTFLWE(IV:1), IV = IS, IE )
33 CONTINUE
Cc
C PRINT NUMERIC SOLUTION DATA AND RESET NDXS
o

WRITE(&, 34)

36 FORMAT(/1X, 42HSOLUTION DATA - TIME STEPS IN MILLISECONDS )
WRITE(6, 37) (STATS(II, 1), STATS(II,2), I1 = 1,NDXS )

37 FORMAT( &(2X, SHSTEP ,F&.0:5H ITR ,F3.0) )

NDXS = O
c
C IF IPR2 IS NOT = O, FLAME SPRD DATA IS NOT TO BE WRITTEN. SO RETURN.
c

40 IF(IPR2. NE. 0)GD TGO 500
C IF THERE ARE NO CURRENTLY ACTIVE FIRES.; RETURN.
IF(NFIRES. LE. 0) 60 TO 500
C REPORT THE NUMBER OF SMLDRG, FLAMING, AND CHARRED ELMNTS AT THE END
C OF THE LAST SET OF FLAME SPREAD CALCULATIONS.
WRITE (&, 44)
44 FORMAT (//3X, SOHELEMENT STATE SUMMARY - CONDITIONS ON ALL SURFACES,
136H AT END OF FLAME SPREAD CALCULATIONS)
IS=LSN+NSG
WRITE(&, 30)
S0 FORMAT (18X, 114H1 2 3 4 S ) 7 8 % 10 11 12 13
114 13 16 17 18 19 20 21 22 23 24 25 26 27 2B 29)
WRITE(&, 31) (NPE(I), I=1,185)
S1 FORMAT(5X, 11HSMOLDERING , 3014)
WRITE(&, 52) (NFE(1),1=1,1S)
S2 FORMAT (35X, 7HFLAMING, 4X, 3014)
WRITE(&, 53) (NCE(I), I=1,18)
33 FORMAT (35X, 7HCHARRED, 4X, 3014)
C REPORT THE CURRENT SURFACE AREAS SMLDRG, FLAMING, AND CHARRED BY
C MATERIAL TYPE.
WRITE (&, 635)
63 FORMAT (//3X62H FLAMING, SMOLDERING, AND CHARRED AREAS BY MATERIAL TY
#PE (SQ FT)/)
WRITE (&, 70) (M, M=1, NMATLS)
70 FORMAT (5X, 11HMATERIAL NO, 7(8X, I12))
WRITE(&, 71) (AFM(M), M=1, NMATLS)
71 FORMAT (32X, 13HAREA AFLAME ,7F10.2)
WRITE (&, 72) (ASM(M), M=1, NMATLS)
72 FORMAT (5X, 13HAREA SMLDRG ,7F10.2)
WRITE(L, 73) (ACM{M)Y, M=1, NMATLS)
73 FORMAT (5X, 13HAREA CHRRD s 7F10.2)
C START A NEW PAGE, PRINT THE TIME AND HEADING INFORMATION.
WRITE(L. 2) TIME. (IDENT(M)., M =1, 220 )
WRITE (&, 202)
202 FORMAT(//3X, 68HDISTRIBUTION OF ELEMENTAL STATES AT END OF FLAME SP
1READ CALCULATIONS//)



WRITE(&, 203)

203 FORMAT(//SX, 49HINTEGERS CORRESPOND TO STATES OF INDIVIDUAL ELEM-//
120X, 1SH1=AMB IENT STATE/20X, 1SH2=SMOLDER ING STATE/20X, BH3=AFLAME/
220X, 9H4=CHARRED/ 20X, 35H5=HEATING: NOT IN CONTACT WITH FLAME/20X.31H
36=HEATING, IN CONTACT WITH FLAME/20X, 20H7=SMOLDERING, COOLING//10X, 3
4HAFT)

C THE NEXT 14 STMTS PRINT THE VIEW OF THE ELEMENT STATES ON ALL THE
C CABIN LINING SURFACES. ISURF IS A UTILITY ARRAY CONTAINING THE PICTURE
JX=2JIMAX (1)
DO 210 Il=1,MAXELI
DO 209 Ju=1, JX
CALL CVYOUT(II,JJ,1, IST. ISTP, ITFCP)
ISURF(II, JJ)=sIST
205 CONTINUE
210 CONTINUE
KK=JX
JUmJIX+1
DO 213 J=1, KK
NNENNES]
WRITE(6, 212) (ISURF (I, JJ), I=1, MAXELI)
212 FORMAT(10X, 12011)
215 CONTINUE
C ##% THIS NEXT PART FINDS THE DIFFERENT CABIN LINING SURFACES AND
C ##% PRINTS THE ELEMENT'S SURFACE NUMBER UNDER THE PRINTED VIEW
C ##% OF THE- ELEMENTS STATE.
DO 217 ISRFNO=1, LSN
MINSN=IMIN( ISRFNO)
MAXSN=IMAX ( ISRFNO)
ISRFN1=ISRFNG/10
ISRFN2=ISRFNO-( ISRFN1%#10)
DO 216 IN=MINSN, MAXSN
LNSRFN( IN)=ISRFN1
LNSRFC( IN)=ISRFN2

216 CONTINUE

217 CONTINUE
WRITE (6, 218) {LNSRFN(IN), IN=1, MAXELI)

218 FORMAT(3X, ‘LINING’, /

% 3X, * SURF™’, 1X, 12011)
WRITE(®, 219) {LNSRFC(IN), IN=1, MAXELI)
219 FORMAT(3X, ’NUMBER, 1X, 12011)
C #BRNE®
C SCAN ALL SEAT GROUPS TO FIND IF THERE ARE ANY SMLDRG OR FLAMING ELMNTS
C ON ANY OF THEM. IF NOT, RETURN.
IXsLSN+1
DO 220 I=IX, NS
IF(NFE(I). NE.O . OR. NPE(I).NE.0)GO TO 230
220 CONTINUE
RETURN
C START A NEW PAGE, PRINT THE TIME AND HEADING INFORMATION.
230 WRITE(&,2) TIME., (IDENT(M), M= 1, 20 )
WRITE (&, 23%)

235 FORMAT(//10X, 41HFOR SEAT GROUPS-—~-~J= 1- 4 CUSHION,BOTTOM/28X, 26HJ
1= 5—- 7 BACKREST,LWR REAR/28X, 26HJ= 8-11 BACKREST,UPR REAR/28X, 21
2HU=12 BACKREST, TOP/28X, 23HJ=13-18 BACKREST, FRONT/28X, 20HJ=19-
321 CUSHION, TOP/28X, 22HJ=22 CUSHION, FRONT)

C IPG INDICATES WHETHER A NEW PAGE AND HEADING .IS TO BE PRINTED.

IPG=0 .
C THE NEXT LOOP (THRU 300) FORMS AND PRINTS THE PICTURE OF THE ELMNTS ON
C EACH SEAT GROUP. A SEPARATE PAGE 1S5 USED FOR EACH GROUP AND A GROUP IS
C SKIPPED IF THERE ARE NOQ CURRENT FLAMING OR SMLDRG ELMNTS ON IT.

DO 300 IS=1,NS6
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240
2495

I=1S+LSN

IF(NFE(I). EQ. O . AND. NPE(I).EQ. 0G0 TO 300
IPG=IPG+1

IF(IPG. LE. 1)60 TO 240

WRITE(4, 10) TIME

WRITE(6.243)18

FORMAT(//10X, 13HSEAT GROUP NO, 127/}
IWIDE=2. O#SGWD(IS)+TOL

JU=23

WRITE(&, 261)

DO 273 U=y, 22

JumJy~1

DO 2%0 Il=1, IWIDE

CALL CVOUT(1I, JJ, 1, 1ST, ISTP, ITFCP)
ISSURF(II1)=1IST

CONTINUE

WRITE(6, 2560)JJ, (ISSURF(11), II=1, IWIDE)
FORMAT (22X, 12, 2X, 4011)
IF(LNUNDR(J)IWRITE (b, 261)

FORMAT ( 1H+, 2X, 19H )
IF(NWRD(J). NE. OYWRITE (6, 262) ( IGRPDF (NWRD(J1}, K), k=1, 3)
FORMAT (1H+, 1X, 3A4)

CONTINUVE

CONTINUE

. RETURN

END
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SUBROUTINE RDCNTL

COMMON/CNTRL/DELTAT, CELTSRP, ECOFLG, IDELT, IDENT(20), IDTPRY, IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUGL, EPSLN, MAXITR, MAXCUT,
JCBSKP v

. COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9, L6, 22),
IWORD(120, 15), IWORDS (S, 16, 22), NFLM(7), NPYR(7),
RGS(10, 7), RES(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AF I, AEXP, COMB (30), DGR, FLML (30), FSN1,
FSN2, FSN3: GAMMA(30), IBURN, IF(&600), IGMNI, IGMNJ, IGMX1,
1GMXJ, IGNFIR, IGNIJ(2, 100}, IGSN, ISFIRE (307, IVMAX (30),
IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX (30),
JVMIN(30), JVMN, JVMX, K, NFE(30), NFIRES, N1JC, NIJUSQ.
NPE (30), NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4),
RFWS, RGF (10, 7)., REFK(10), RHOZ (30), RSF(7), RSFK, TDHA,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFS, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT (11), TDGMTL(7),
TP(7), TPC(7)

COMMON/GASES/CHIL(11, S), CHIU(11, 5), CP, NGAS(11), NSPCS, PAMB, PF (%),
RHOAM, RHOL (3), RHOU(3), TAM, TL (), TUCS), VOLL(S),
VOLU(S), ZD(3), XTHEN(120), WMOLEC(11), TWA(101),
JCOR(120)

COMMON/GMTRY/IMATL(20%, IMATS(7), IMTLP (4), IMAX(30), IMIN(30),
IRAY(116), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
CH. CL(4), CW, DWS, HSTS, IARX (40, 13), IARY (40, 12), ICLL,
ICLR. IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9),
ISSWLI(9, 10), ISSWLJU(D, 10), ISSWRI(, 10), ISSWRU(9. 10),
ISWSL(1%, 8), ISWSR(15, 8), ISTART, NPROU, IPJUL, IPJLL,
IFJUR, IPJLR, JEND, JONE(9), JSTART, NJUS, NSG, NV, SGWD(9),
SL, SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT(24),
XMN(30), XMX(30), XCOR(9), YCOR(F), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), 82(30),
CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN

COMMON/MATLS/TABX (18, 7, &), TABY (18, 7, &), NTXG, FOX1, RADTAB(7), RADI,
FOX(7), NMATLS, DGI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITRCS(7),
ITPE(20), ITPES(7), ITPS(7),QCL, QP(7), GTAB(7), RHOI,
RHOM(7), RSI, RTAB(7), RTGI(10), UTAB(7), CNDCTY(7), XMUL,
XMFI, TKNS(7), TSL(30, 2, 4), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TKNSIN(7)

COMMON/PARAMS/GRAV, PI, GQTR, RGAS, SIGMA, SGD, THQU, TOL, EC, EP

COMMON/RADTN/ALPC, ABSCF (30), EB, QC(2)

INTEGER ECOFLG

N QO NCGBWN -~ WM~ PUMN~,QONDCADWUMN -~ WK -

[T IR AN Lo

C
C READ 80 CHARACTERS OF RUN IDENTIFICATION - CARD TYPE 1
c

READ(S, 1) (IDENT(M),M=1, 20)

1 FORMAT (20A4)
c
C READ CARD TYPE 2, PROGRAM TIME CONTRCL DATA
c

READ(S, 2) DELTAT, TFINAL, EPSLN, MAXITR, MAXCUT, JCBSKP, IRATIO, ISCALE
2 FORMAT(3F10. 1, 5I3)

c
C READ CARD TYPE 3, OUTPUT CONTROL DATA
c
READ(3, 3) IPEMS, IPSPR, IPAUX, ECOFLG
3 FORMAT(413)
c
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RETURN
END
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SUBROUTINE AUXQUT

COMMON/CNTRL /DELTAT, DELTSP, ECOFL.G, IDELT, IDENT(20), IDTPRV. IPEMS,

IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUGL, EPSLN, MAXITR, MAXCUT;
JCBSKP :

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9, 14, 22).

IWORD (120, 13), IWORDS(9, 14, 22), NFLM(7), NPYR(7),
RGS(10, 7):RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10): TRSF, TRSS, NCE(30)., VITNR, TQOTVIT, RADFIR(30) .
ACM(7), AF(30), AF1, AEXP, COMB(30), DGK, FLML (30), FSN1,
FEN2. FENTI. 2AMMAL32), IBURN, IF/L500),: ISMMI. IaMNJ, 1M1,
1GMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX(30),
IVMINC30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX(30),
JVMIN(30), JVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIUSQG,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7. 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ(30), RSF (7)., RSFK, TDQ,
TBURNI, UZ(30),Y¥2(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGAMTL(7),
TP(7), TPC(7)

COMMON/GASES/CHIL (11, 3), CHIU(11, 3),CP,NGAS(11), NSPCS, PAMB, PF(3),

RHOAM, RHOL (3), RHOU(3), TAM, TL(3), TU(3), VOLL(3),
VOLU(3), ZD(3), XTHEN(120), WMOLEC(11), TWB(101),
JCOR(120)

COMMON/GMTRY/ IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),

IRAY(116), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, 1ARX (40, 13), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9),

ISSWLI(9, 10), ISSWLJ(F, 10), ISSWRI(F, 10), ISSWRJ(F,10),
ISWSL(13,8), ISWSR(13, 8), ISTART, NPROJ, IPJUL, IPJLL,
IPJUR, IPJLR, JEND, JONE(9), JSTART, NJS, NSG, NV, SGWD(?),
SL, SWD(20), VN(20, 3), VENTH(24), VENTW(Q4), VENTT(24),
XMN(30), XMX{30), XCOR(9), YCOR(9), Z(30), SSGWD, TVSG,
HT1, HTQ, HT3, HT4(10), NSSTS, SLSW, SX(30), SZ2(30),

CNCTNS (24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN

COMMON/MATLS/TABX (18, 7. 46), TABY (18, 7, 4), NTXG, FOXI, RADTAB(7), RADI.,

FOX¢7), NMATLS, DGI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QCIL, QP(7), QTAB(7)., RHOI,
RHOM(7), RSI, RTAB(7), RTGI(10),UTAB(7), CNDCTY(7), XMUI.,
XMFI, TRNS(7), TSL (30, 2, 4), TSP (2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TRNSIN(7)

COMMON/PARAMS/GRAV, P1, GTR, RGAS, SIGMA, SGD, THOU, TOL, EC. EP
COMMON/RADTN/ALPC, ABSCF (30), EB, GC(2)

OBJUECTIVE(S)

(1) WRITES FORMATTED VALUES OF CERTAIN CABIN GAS VARIABLES TO UNIT 8

1)

(DISK OR TAPE AS DEFINED BY USER’S JCL) FOR LATER PLOTTING OR
OTHER USES.
COMMENTS

*
*
»*

1

COMMON /PRTCMN/ ASRFUZ(22, 4). ASRFLZ(22, 4), CVFLWU(22, 4).,

CVFLWL (I, 4), RDFLWU(22, 4), RDFLWL (22, 4);
VTFLWV (24, 2), VTFLWE (24, 2), FBVDOT(30),
FBSDOT (11, 30), FBQDOT(30), FRENTR (30)

DIMENSION ID(12), IDATA(7), IND1(10), IND2¢10), IND3(10), CONC(10),
IZN(Q), ISURF (120, 13), ISSURF(40), FTU(S).FTL(3), XPF(3)

DIMENSION LNSRFN(120),LNSRFC(120), STATS(30,2),PPMU(10),PPML(10)
DIMENSION NWRD(22), IGRPDF (7, 5), NA(8),NB(8),FTSL(20,2, 4),
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1 FTSP{a, &, 3), SMKU(3), SMKL(3)

g CONVERT TIME TO SECONDS

¢ TIME=ITIME/ THOU

g WRITE TIME AND RUN ID

c WRITE(8, 2) TIME, (IDENT(M),M=1,20)
C? FORMAT (F9. 3, 20A4)

DO 24 ICMP=1, NCOMPS
C CONVERT GAS TEMPERATURES TO FAHRENHEIT
c
FTUCICMP)
FTL(ICMP)

TUCICMP) - T4&0
TL(ICMP) - T360

C

C CONVERT PRESSURE TO LBF/SQ FT AND SMOKE TO QD/FT

c
XPF(ICMP) = PF(ICMP) / GRAV
SMKU(CICMP) = 0. 04573579 # CHIU(NSPCS, ICMP) + RHOU(ICMP)
SMKL(ICMP) = 0.04573575 » CHIL(NSPCS; ICMP) » RHOL(ICMP)

XX = CH - ZD(ICMP)
WRITE(8,4) ICMP, XX, VOLUCICMP), FTUCICMP), RHOUCICMP),.
1 SMKUCICMP) , CHIU(Z2, ICMP), CHIU(4, ICMP), CHIU(S, ICMP),
2 XPF(ICMP), ZDC(ICMP), VGCLL(ICMP), FTL(ICMP), RHOL(ICMP),
3 SMKL(ICMP) , CHIL(2, ICMP), CHIL(4, ICMP), CHIL(3, ICMP)
4 FORMAT(I1,F8. 3.F8. 1,FB. 2, F8. S,
1 F7.3,3F8. 3, F8. 2,FB. 3,
2 FB.1,F8.2,F8B.5,F7. 3, 3F8. 3)

IXS = NSPCS - 1
WRITE(B, 3) (NGAS(IG), 16=1, IXS)
9 FORMAT (10A4)

C CONVERT GAS CONCENTRATIONS FROM MASS FRACTION TO PPM BY VOLUME
C

SUML = 0.
SUMU = O,

c
DO & 1G=!, IXS
SUML = SUML + CHIL(IG, ICMP) / WMOLEC(IG)

- SUMU = SUMU + CHIU(IG, ICMP) / WMOLEC(IG)

c
DO 7 1G6=1,1IXS
PRML(IG) = Q.
PPMU(IG) = Q.
IF(SUML .GT. 0.) PPML(IG) = CHIL(IG, ICMP)/(SUML % WMOLEC(IG))
IF(SUMYU . GT. O.) PPMU(IG) = CHIU(IG, ICMP)/(SUMU % WMDLEC(IG))
PPML(IG) = PPML(IG) # 1 E+&6

7 PPMU(IG) = PPMU(IG) # 1. .E+6

[
WRITE(S,8) (PPMU(IG), IG=1, IXS)

=] FORMAT (10F9. O)
WRITE(8, ) (PPML(IG), IG=1, IXS)

L FORMAT(10F9. 0 )

[

C IF THIS IS THE COMPARTMENT WITH INTERIOR FIRES PRINT THE FIRE DATA

c
IF( ICMP .NE. IFRCMP ) GO TO 17
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IF( NFIRES .EQG. O ) GO TO 17

DO 12 N=1,NFIRES
IXS = NTXG + &
WRITE(8, 11) N, AF(N), FBVDOT(N), FBGDOT(MN), FRENTR(N),
1 ABSCF(N), FBSDOT(IXS.,N), FBSDOT(2,N)
11 FORMAT (I3, F8. 2, 3E13. 6, F8. 2, 3E13. 6) °
12 CONT INUE

IXS = 3 + NTXG
WRITE(B, 14) (NGAS(IG), IG = &, IXS )
14 FORMAT (544)

£
DO 16 N = 1, NFIRES
WRITE(8, 15) N, (FBSDOT(IG,N), IG = &6, IXS )
135 FORMAT(I3, SE13. &)
16 CONT INVE
C
17 CONTINUE
c
C WRITE THE SURFACE TEMPERATURE AND HEAT FLUX DATA
c
o
DO 20 ISRF = {, LSN
c
C CONVERT LINING SURFACE TEMPERATURES TO FAHRENHEIT
c

FTSL(ISRF, 2, ICMP) TSL(ISRF, 2, ICMP) - T4a60
FTSL(ISRF, 1, ICMP) TSL(ISRF, 1, ICMP) - T440
WRITE(8, 19) ISRF, ASRFUZ(ISRF, ICMP), ASRFLZI(ISRF, ICMP),

1 CVFLWUC(ISRF, ICMP), CVFLWL(ISRF, ICMP),
2 RDFLWU(ISRF, ICMP), RDFLWL(ISRF, ICMP),
3 FTSL(ISRF, 2, ICMP), FTSL(ISRF, 1, ICMP)

19 FORMAT (I3, &F9. 3, 2F8. 3)
20 CONT INUE

c
C WRITE THE PARTITION TEMPERATURE AND HEAT FLUX DATA
C
C
DO 23 IP = 1.2
c

C CONVERT PARTITION SURFACE TEMPERATURES TO FAHRENHEIT
¢ .
FTSP(IP, 2, ICMP) = TSP(IP, 2, ICMP) - T4&0
FTSP(IP, 1, ICMP) = TSP(IP., 1, ICMP) - T440
IX = IP + 20

WRITE(8, 22) IP, ASRFUZ(IX, ICMP), ASRFLIZ(IX, ICMP), CVFLWU(IX, ICMP),
1 CVFLWL (IX, ICMP), RDFLWUC(IX, ICMP), RDFLWL(IX, ICMP),

2 FTSP(IP, 2, ICMP), FTSP(IP. 1, ICMP)
22 FORMAT(I1, 6F9. 3, 2F8. 3)
23 CONTINUE

c

C COMPUTE THE SUMS OF THE AREAS AND FLUXES TO SURFACES AND

C PARTITIONS AND WRITE THEM QUT

c
sumMau
sumaL
SUMCU
SuUMCL
SUMRU

i hou
oooo00
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2301

c

2302
24

c

C WRITE QUT VENT FLOW DATA FOR ALL VENTS

<
c

SUMRL = O.

DO 22301 ISRF
SUMAU = SUMA
SUMAL = SUMA
SUMCU = SUMC
SUMCL = SUMC
SUMRU = SUMR
SUMRL = SUMR
SUMAU = SUMA
SUMAL = SUMA
SUMCU = SUMC
SUMCL = SUMC
SUMRU = SUMR
SUMRL = SUMR

WRITE(8, 2302
FORMAT(&F9. 3
CONTINUE

= 1, LSN
U + ASRFUZ{ISRF., ICMP)
L + ASRFLZ (ISRF, ICMP)
U + CVFLWU(ISRF, ICMP)
L + CVFLWL(ISRF, ICMP}
U + RDFLWU(ISRF, ICMP)
L + RDFLWL(ISRF, ICMP)
U + ASRFUZ (21, ICMP) +
L + ASRFLZ (21, ICMP) +
U + CVFLWU (2L, ICMP) +
L + CVFLWL(21, ICMP) +
U + RDFLWU(21, ICMP) +
L + RDFLWL (21, ICMP) +

ASRFUZ (22,
ASRFLZ (22,
CVFLWU {22,
CVFLWL (22,
RDFLWU (22,
RDFLWL (22,

) SUMAU, SUMAL, SUMCU, SUMCL, SUMRU,

)

C FIRST 8 OR FEWER VENTS

c

26

27

28

29

30

31

32

c

1S = 1
IE = 8
IFC NV LT

DO 26 IV = 1
NACIV) = CNC
NB(IV) = CNC
WRITE(B, 27)
FORMAT (812)
WRITE(S, 28)
FORMAT(B(12,
WRITE(S, 29)
FORMAT (BE13.
WRITE(S, 30)
FORMAT (SE13.
WRITE(S, 31)
FORMAT (SE13.
WRITE(S, 32)
FORMAT(BE13.
IFC NV . LE.

C VENTS 9 THRU 16

c

33

IS = 9
IE = 16
IFC NV LT
IX =0

PO 33 IV = 1
IX = IX + 1
NA(IX) = CNC
NB(IX) = CNC
CONTINUE
WRITE(8, 27)
WRITE(8, 28)
WRITE(8., 29)
WRITE(S, 30)
WRITE(B, 31)
WRITE(8, 32)

8 ) IE = NV
s, IE

TNS(IV) /10.

TNS(IV) - NA(IV) # 10
(Iv, Iv = 1S, IE )

(NACIV), NB(IV), IV =
I12))

IS, IE )

(VTFLWV(IV,2), IV = 1S, IE )

&)
(VIFLWE(IV,/2), 1V = IS: IE)
&)
(VTFLWV(IV, 1), IV = 18, 1E )
&)
(VTFLWE(IV, 1), IV = IS, IE )

&)
8 ) 60 TO 33

S, IE

TNS(IV) 7 10.
TNS(IV) NA(IX) #* 10

(Iv; IV = I8, IE )

(NACII), NB(II), II =
(UTFLWV IV, 2). IV = I8,
(VTFLWE(IY, 2), IV = IS,
(VTFLWV(IV, 1), IV = IS,

1, IX)
IE )
IE )

IE )

(VTFLWE(IV, 1), IV = IS, IE )
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OO0

IF{ NV . LE.

15 ) GQ TC 3%

VENTS 17 THRU 24

34

35

1s = 17
IE = 24
IFC NV . LT.
IX =90

24 ) IE = NV

DO 34 IV = IS, 1E

IX = IX + 1

NA(IX) = CNCTNS(IV)
NB(IX) = CNCTNS(IV)

CONT INUVE

WRITE(8, 27)
WRITE(8, 28)
WRITE(8, 29)
WRITE(8, 30)
WRITE(8, 31)
WRITE(8, 32}
CONTINUVE

RETURN
END

~

19Q.

NACIX) * 10

(IV, IV =18, IE )
(NACIT), NB(II), II =1,

(VTFLWV(IV, 2) ,
(VTFLWE(IV, 2},
(VTFLWV(IV, 1),
(VTFLWE(IV, 1),
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s NeNeNeNesNeNeNe]

IN

IC

e XoNoNesNeNoNe]

C SET

SUBROUTINE ATMOS(STATS, NDXS)
COMMON/GMTRY/IMATL (20, IMATS(7), IMTLP(4), IMAX(30), IMIN(30),

N~ 90Nt OdWR -

IRAY (116), IRAYS(22), JMAX(30): JMIN(30), LSN, MAXELI. NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 15), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(?),

ISSWLI(9, 10), ISSWLJ(F, 10), ISSWRI(F, 10), ISSWRJ(F, 10),
ISWSL (13, 8), ISWSR(13, 8), ISTART, NPROJ, IPJUL, IPJLL,
IPJUR, IPJLR, VEND, JONE{(%), JSTART, NJS, NSG, NV, SGWD (%),
SL, SWD(20)., YN(20, 3), VENTH(Z24), VENTW(24), VENTT(24),
XMN(30), XMX(30), XCOR(F), YCOR(F), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30),82¢(30),

CNCTNS (24), NCOMPS, IFRCMP, FLOW(24), INTO(24), YTOTAL(4),
FHMIN

COMMON/GASES/CHIL (11, 5), CHIVU(11, 5), CP,NGAS(11), NSPCS, PAMB, PF(3),

W -

RHOAM, RHOL (3), RHOU(3), TAM, TL(3), TU(3), VOLL(3),
VOLU(3), ZD(3), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,

[AN VS

IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUGL, EPSLN, MAXITR, MAXCUT,
JCBSKP

DIMENSION X (120),DUMX(120), XNEXT(120), STATS(30, 2)

SAVE THE VALUES OF THE CURRENT TIME AND THE NEXT TIME POINT. AS CALLED

FOR BY DACFIR.
LTIME = LOCAL TIME WITHIN THIS SUBROUTINE (MILLISECONDS)

T = LOCAL TIME INCREMENT (MILLISECONDS)

LTOBJ = LOCAL TIME VALUE OF THE NEXT TIME POINT (MILLISECONDS)

TPRV= PREVIOUS VALUE OF LDT

LTIME =
LDT =
LTOBJ =
LDTPRY=

ITIME + IDELT
IDTPRV

INITIALIZE TWO COUNTERS

CR = COUNTS THE NUMBER OF SUCCESSFUL SOLUTIONS OBTAINED AT THE
CURRENT LOCAL TIME INCREMENT WHEN INCREMENT CUTTING IN EFFECT
UT = CURRENT CUT LEVEL, ICUT=Q =3 LDT=IDELT, ICUT=1 =3 LDT=IDELT/2

ICUT=R

INCR =
ICUT =

o]
0o

=> LDT=IDELT/4, ICUT=3 => LDT=IDELT/8.

NDXS = NDXS + 1
STATS(NDXS, 1) = LDT
STATS(NDXS, 2) = O

THE INITIAL VALUE OF THE @AS STATE VECTOR {XX

I =0

DO 30 Nz = 1,
DO 10 NI = 1,
I =1+ 1

NCOMPS
NSPCS

X(I) = CHIL(N1,N2)

DO 20 Nt = 1,
I =1+1

X(I) =
X(I+t)
X(I+2)
X(I+3)
X(I+4)

NSPCS

CHIU(N1, N2)

PF (N2)
RHOL (N2)
RHOU(N2)
TL (N2)
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c
c

o000 O OO0 oO0O00O0O0 O OO0 0n o NoNeNe]

0006

X(I+5) = TUINZ)
X(I+6) = VOLL{N2)
X(I+7) = VOLU(N2Y
X(I+8) = ZD(N2)

I =1+8

30 CONTINUVE

SUBROUTINE SCALE SCALES THE MAGNITUDE OF THE VARIABLES TO Q1) FOR
IMPROVED NUMERIC SOLUTION

CALL SCALE(-1. X, 1)

SUBROUTINE ESET1 INITIALIZES THE TERMS IN THE GAS DYNAMICS EGQUATION SET
TO BE EVALUATED AT TIME = LTIME

CALL ESET1¢ X, DUMX, I, LDT )

SUBROUTINE EXTRAP GENERATES THE INITIAL GUESS SOLUTION FOR THE NEXT
TIME POINT

CALL SCALE(=1, XTHEN, I )
CALL EXTRAP (XTHEN, X, XNEXT, I, LDT, LDTPRV)

SUBROUTINE NWTRAP CORRECTS THE INITIAL GUESS OF THE SOLUTION BY THE
NEWTON-RAPHSON METHOD. ICON IS A FLAG TO INDICATE CONVERGENCE,
ICON=1 => CONVERGENCE. ITR IS THE NUMBER OF ITERATIONS MADE.

CALL NWTRAP(XNEXT, I,LDT, ICON, ITR)

IF CONVERGENCE WAS NOT ACHIEVED JUMP TO STMT 70 TO CUT THE TIME STEP.
IF THE SOLUTION CONVERGED UPDATE THE LOCAL TIME AND THE VARIABLES (XX

IF( ICON .EQ. 0) 6O TO 70
LTIME = LTIME + LDT
SCALE UP TO PHYSICAL MAGNITUDES

CALL SCALE(+1, XNEXT; I)
CALL SCALE(+1, X, I)

CHECK TO SEE IF IT IS5 TIME TO RECOMPUTE THE SCALE FACTORS
LSC = MOD(LTIME, ISCALE)
IF(C LSC .EG. 0. ) CALL SCALE( 0, XNEXT, I )
1 =90
DO 60 N2 = 1, NCOMPS
DO 40 N1 = 1, NSPCS
I=1+1
CHIL(NL1,N2) = XNEXT(I)

40 XTHEN(I) = X(I)
DO 50 N1 = 1, NSPCS
I =1+1
CHIU(N1,N2) = XNEXT(I)

50 XTHEN(I) = X(I)
PF (N2) = XNEXT(I+1)
XTHEN(I+1)= X(I+1)
RHOL (N2) = XNEXT(I+2)
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XTHEN(I+2)= X(I+2)

RHOU(NZ) = XNEXT(I+3)
XTHEN(I+3)= X(I+3)
TL(N2) = XNEXT(I+4)
XTHEN(I+4)= X(I+4)
TU(N2) = XNEXT(I+53)
XTHEN(I+3)= X(I+5)
VOLL{(NZ) = XNEXT(I+4)

XTHEN(I+&6)= X(I+4)
VOLU(N2) = XNEXT(I+7)
XTHEN(I+7)= X(I+7)

ZD(N2) = XNEXT(I+8)
XTHEN(I+8)= X(I+8)
I=1+28

60 CONTINUE

C
LDTPRV = LDT
STATS(NDXS, 1) = LDT
STATS(NDXS,2) = ITR

c

C TEST TO SEE IF THE NEW LOCAL TIME IS THE OBJECTIVE FOR THIS CALL. IF
C SO RETURN )

IF(LTIME .GE. LTOBJ) RETURN
C MORE LOCAL STEPS ARE NECESSARY TO ACHIEVE THE OBJVECTIVE. INCREMENT

C INCR TO COUNT SUCCESSFUL INTERMEDIATE STEPS AND IF TWO HAVE BEEN MADE
C TRY DOUBLING THE LOCAL TIME STEP.

o4
INCR = INCR + 1
NDXS = NDXS + 1
IF(INCR .LT. 2) GO TO 5
LDUM = LTIME + 2 # LDT
IF(LDUM .GT. LTOBJ) GO TO S
LDT = 2 # LDT
INCR = O
ICUT a ICUT - 1
G0 TO 3
C ~
C CONVERGENCE WAS NOT ACHIEVED FOR THIS LOCAL TIME STEP, TRY AGAIN
C WITH LDT OF DNE HALF THE CURRENT VALUE (ROUNDED TO THE NEXT
C HIGHEST INTEGER. ) IF THE CURRENT CUT LEVEL 1S THE MAXIMUN
C ALLOWED STOP THE RUN WITH AN ERROR MSG.
c

70 IF( ICUT . EQ. MAXCUT ) GO TO 80
LDT = FLODAT(LDT) /7 2. + 0.9
ICUT = ICUT + 1
INCR = ©
CALL SCALE(+1, XTHEN, I )
G0 TO 5

80 WRITE(L, 101) LTIME, LDT, (X(J), J=1, 1), (XTHEN(J),J=1,1)
101 FORMAT(1H1, //2X, 2BHCONVERGENCE FAILURE IN ATMOS//2X, 7HLTIME= , 110,
* SHLDT= , I&//(2X, 8E13. 7))
STQOP
END
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SUBROUTINE EXTRAP (X1, X2, X3, N, LDT, LETP)

OBJECTIVE(S)
(1) THIS SUBROUTINE LINEARLY EXTRAPOLATES VALUES FROM THE ARRAYS X1

AND X2 TO THE CORRESPONDING ELEMENTS IN ARRAY X3

COMMENTS
{1) ARRAY X1 IS LDTP TIME UNITS PREVIOUS TO X2 AND X3 IS LDT UNITS

AHEAD

10

DIMENSION X1(120), X2(120), X3(120)
DT = LDT

DTP = LDTP

€1 = DT/DTP

cz = 1. + Ct

DO 10 J=1,N

X3(J) = X2(J) # C2 - C1 # X1(J)
RETURN

END

i

o



20

22

25

27

30
40

30

&0

[AN AN

SUBROUTINE NWTRAP (X, N, LDT., ICON, ITR)
COMMON/NEWTON/ XJCB (120, 120), UL (120, 120), IPS(120)

COMMON/CNTRL./DELTAT, DELTSP, ECOFLG, IDELT. IDENT(20), IDTPRY, IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN, MAXITR, MAXCUT,

JCBSKP
DIMENSION X(120), XNEW(120),F(120), H(120)

DH = 0. 0001

ICON = 0O

ITR =2 0

CONTINUE

CALL ESETZ2(X, XNEW, N, LDT)

FNORM = O.

DO 20 I=1,N

FOI) = XNEW(I) - X(I)

IF( ABS( F(I) ) .LE. FNORM ) GO TO 20
FNORM = ABS( F(I) )

CONTINUE

IF( (FNDRM .G6T. 1. .AND. ITR .6T7. 0) .0OR. ITR .6T.

IF( FNORM .GT. EPSLN ) GO TO 23
ICON = 1

DO 22 I=i,N

X(I) = XNEW(I)

RETURN

CONTINUE

IF¢ ITR .EQ. O) 60 TO 27
IF( MOD(ITR, JCBSKP) .NE. 0 ) GO TO 350

CONTINUE

DO 40 J=1,N

SAVE = X(J)

X(J) = SAVE + DH

CALL ESET2(X, XNEW. N, LDT)

DO 30 I=i,N

XJCB(I,J) = (XNEW(I) - X(I) - F(I) ) / DH
X(J) = SAVE

CONTINUE

CONTINUE

CALL MSLV( H, F, N
DO &0 I=1,N

X(I)y = X(I) = H(D)
ITR = ITR + 1

60 TO 10

END
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SUBROUTINE MSLV (X, B, N}

COMMON /NEWTON/XJCB(120, 120), UL (120, 120}, IP5(120)
DIMENSION X(120), B(120)

IF(XJUCB(I1,1) .NE. 0.) GO TO 3

XJCB(I, I) = -1,

CONTINUVE

CALL DECOMP(N)

RETURN

END :
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SUBROUTINE DECOMP (NN)

DECOMPOSES MATRIX A INTO A PRODUCT OF A LOWER-DIAGONAL MATRIX
L WITH UNIT DIAGONAL ENTRIES AND AN UPPER-DIAGONAL MATRIX V.
THE QUTPUT MATRICES L AND U ARE BOTH STORED IN UL.

s NeNeNoNeg]

DIMENSION SCALES(120)
COMMON/NEWTON/A(120, 120),UL(120, 1207, IPS(120)
N=NN

INITIALIZE IPS, UL AND SCALES

[eNeNe]

DO 5 I=1,N
IPS(I)=I
ROWNRM = 0.0

DD 2 JU=s1,N
IF (ROWNRM. LT. ABS(UL(I,J))) ROWNRM = ABS(UL(I,J))
CONT INUVE

3]

IF (RDWNRM.EQ.0.) GD TO 4
SCALES(I) = 1. /ROWNRM
G0 TO 3
4 WRITE(&, 101)
101 FORMAT(2X, ‘MATRIX WITH ZERO ROW IN DECOMP ‘)
SCALES(I1)=0. 0

S CONT INUE
c
C GAUSSIAN ELIMINATION WITH PARTIAL PIVOTING
c
NMi=N-1
IF(NMLI.LT. 1) GO TO 18
c
DO 17 K=1,NM1
BIG=0.0
c
DD 11 I=K,N
IP=IPS(I)
SIZE=ABS(UL(IP, K))#SCALES(IP)
IF(SIZE.LE. BIG) 6O TO 11
B16=S1ZE
IDXPIV=]
11 CONTINUE
c

IF (BIG.NE. 0.)G0 TO 13
12 WRITE(&, 102)
102 FORMAT(2X, ‘'SINGULAR MATRIX IN DECOMP ‘).

STOP
c
13 IF(IDXPIV. EQ. K)GO TO 15
J=IPS(K)
IPS(K)=IPS(IDXPIV)
IPSUIDXPIV)I=J
c

15 KP=IPS(K)
PIVOT=UL (KP, K}
KP1=K+1
DO 1é& I=KPI1,N
IP=IPS(I)
EM=-UL (IP, K)/PIVOT
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16
17

18

ULCIP, K)=~EM

DQ 16 J=KP1.,N

ULCIP, J)3ULCIP, J)+EMEULIKP, J)
CONTINUE

CONTINUVE

CONTINUE

KP=IPS(N)
IF(UL(KP,N)_EQ.0.)G0 TO 12
RETURN

END
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SUBROUTINE SOLVE(NN: B, X}

SOLVES THE MATRIX EQUATION A#XaB FOR VECTOR X, WHERE A IS THE PRODUCT
OF THE LOWER- AND UPPER-DIAGONAL FACTORS STORED IN MATRIX UL

)

(s NeNeNg]

P~

DIMENSION B(120), X{120)
COMMON/NEWTON/A(120, 120), UL (120, 120), IPS(120)
N=NN

NP 1 =N+1

IP=IPS(1)
X(1)=B(IP)
IF(N.LT. 2) GO TO &

DO 2 I=a,N

IP=IPS(I)

IMl=I-1

SUM=0.

DO 1 U=, IM1
SUM=SUM+UL (IP, J) %X (J)
X(I1)=B(IP)-5UM

CONTINUE
IP=IPS(N)
X(N)=X{N)/UL(IP, N}
IF(N.LT. 2)60 TO S

DO 4 IBACK=2, N
I=NP1-IBACK

IP=IPS(I)

IP1=I+1

SUM=O.

DO 3 J=IPL. N
SUMaSUM+UL (IP, J) #X (J)
X(I)=a(X(I)-8UM) /JUL(IP, I}

CONTINUE

RETURN
END
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SUBROUTINE SCALE(ISW, X. M)

COMMON/GASES/CHIL(11, 5), CHIU({1, 5).CP,NGAS(11), NSPCS, PAMB. PF(3S),
RHOAM, RHOL (5), RHOU(S), TAM, TL( 3}, TU(S), VOLL(3),
VOLU(S), ZD(5), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)

DATA ALOGZ2/0. 6931472/

DIMENSION X(120)

G0 TO (1,20,10), 1ISW+2

we -

C
C SCALE DOWN FROM PHYSICAL MAGNITUDES TO SCALED MAGNITUDES (ISW = -1)
c
1 DC 5 I=1.M
II = JCOR(I)
3 X{I) = X(I) / TWO(II)
RETURN
c .
C SCALE UP TO PHYSICAL MAGNITUDES FROM SCALED MAGNITUDES (ISW = +1) o
c

10 DO 13 I=1.M
II = JCOR(I)
135 X{I) = X{I) # TWO(II)
RETURN . «
C
C RESET SCALE FACTORS AND JCOR ARRAY, {X> INPUT IN PHYSICAL MAGNITUDES.
C (ISW = O)
o
20 CONTINUE
DC 30 I=i.M
TMP = ABS(X(I))
KEXP = O
IFC TMP _NE. 0. ) HKEXP = ALOG(TMP)/ALOGZ2 + 0.3
IF(JIABS( KEXP ) .GT. 30 ) KEXP = JISIGN( 30, KEXP )
JCOR(I) = KEXP + 31
30 CONTINUE

RETURN
END
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SUBROUTINE VENT(IV, PF1,PFJ, ZDI, ZDJ: RUI, RUJ, RLI: RLJ,

#*

GUIJ,.GUJL, GLIJ, GLJI)

OBJECTIVE:
(1) SUBROUTINE VENT COMPUTES THE RATES OF MASS FLOW THRU A SINGLE
VENT BETWEEN COMPARTMENTS I AND J. FOUR NET MASS FLOW RATES
CAN OCCUR (ALL UNITS ARE LBM/SEC):

GUIV
GUJI
SLIV

GLJI

FLOW R

FLCOW R

ATE FROM THE UPPER ZIONE OF COMPARTMENT I TO THAT OF J

ATE FROM THE UPPER ZONE OF COMPARTMENT J TO THAT OF I

=- FLOW RATE FROM THE LOWER ZONE OF COMPARTMENT I TO THAT OF J

FLOW R

ATE FROM THE LOWER ZONE OF COMPARTMENT J TQ THAT OF I

THE FOLLOWING GQUANTITIES ARE GIVEN IN THE CALL:

Iv =
PFI =
PFJ =
D1 =
IDJ =
RUI =
RUJ =
RLI =

RLY =

COMMENTS:
THE VENT ID NUMBER INDEXES THE VENT GEOMETRY THRU COMMON /GMTRY/

(1)
(2)

(3)

VENT ID
PRESSUR
PRESSUR
THERMAL
THERMAL
DENSITY
DENSITY
DENSITY

DENSITY

NUMBER
E (LBM/(FT#SEC##2)) AT FLOOR OF COMPARTMENT I
E (LBM/(FT#SEC##2)) AT FLOOR OF COMPARTMENT J
DISCONTINUITY POSITION (FT) IN COMPARTMENT I
DISCONTINUITY POSITION (FT) IN COMPARTMENT J
OF UPPER ZONE GAS (LBM/FT##3) IN COMPARTMENT I
OF UPPER ZONE GAS (LBM/FT##3) IN COMPARTMENT J
OF LOWER ZONE GAS (LBM/FT#%#3) IN COMPARTMENT I

OF LOWER ZONE GAS (LBM/FT##3) IN COMPARTMENT J

FLOOR LEVELS IN EACH COMPARTMENT ARE ASSUMED EQUAL

UPPER ZONE GASES FLOW ONLY TQ THE OPPOSITE UPPER ZONES AND LOWER
ZONE GASES FLOW ONLY TO THE OPPOSITE LOWER ZONES.

COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP (4), IMAX(30), IMIN(30),

N 0O UHWN-

IRAY(116): IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI. NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 13), IARY (40, 12), ICLL.,
ICLR, IEND, IFIRL, IFIRR. ILSTL, ILSTR, IONE(?).

ISSWLI(?, 10), ISSWLJ(F, 10), ISSWRI(F, 10), ISSWRJI(Z, 10),
ISWSL(13,8), ISWSR(13, 8), ISTART, NPROJ, IPVUL, IPJLL,
IPJUR, IPJLR, JEND, JONE(?), JSTART, NJUS. NSG, NV, SGWD(?),
SL, SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT(24),
XMN(30), XMX(30), XCOR(?), YCOR(9), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NS8TS, SLSW, 5X(30), SZ(30),

CNCTNS (24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTDTAL(4),
FHMIN

COMMON/FARAMS/GRAV, PI, QTR, RGAS, SIGMA, SGD. THOU, TOL, EC, EP
COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,

1

IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
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2 ITSPRD, NFASS. TFINAL, IDBUGL, EPSLN, MAXITR, MAXCUT,
3 JCISKP

DIMENSION ZL(7), IN(4), IX(7),DP(7),R0Q(7)

DATA QRFC/0Q. &8/

c
€ INITIALIZE THE ARRAY OF NEUTRAL PLANE POSITIONS, IN, AND COMPUTE THE
C FLOOR PRESSURE AND ZONE DENSITY DIFFERENCES.
c
GUIJ = 0.
GLIJ = 0.
GUJI = 0.
GLJI = 0.
DO 5 I=1,4
s IN(I) = -99.
DPF = PFI1 - PFJ
DRLL = RLI = RLJ
DRLU = RLI - RUJ
DRUL = RUI - RLJ
DRUU = RUI - RUJ
c
C COMPUTE THE POSITIONS OF ALL POSSIBLE NEUTRAL PLANES BETWEEN I AND J
c
XX = DPF / GRAV
IF(DRLL .NE. O0.) IN(1) = XX / DRLL
IF(DRUL .NE. O.) IN(2) = (XX + ZDI # (RUI - RLI) ) / DRUL
IF(DRLU . NE. 0.) IZN(3) = (XX + ZDJ * (RLJ - RUJ) ) / DRLU
IF(DRUU . NE. O.) ZN(4) = (XX + ZDI # (RUI - RLI) ) / DRUU
C
C ELIMINATE THE PHYSICALLY IMPOSSIBLE NEUTRAL PLANES
c
IFC ZN(1) .GT. ZDI ) IN(1) = =99,
IFC ZIN(2) .LT. ZDI ) ZIN(2) = =99
IF( IN(3) .LT. ZDJ ) IN(3) = =99
IFC IN(4) .LT. ZIDI ) IN(4) = =99,
c
C FIND THE UPPER, ZVU., AND LOWER, ZVL, LIMITS OF THIS VENT (FT)
c
IVU = VENTT(IV)
IVL = VENTT(IV) = VENTH(IV)
L) = VL
c
C LOAD THE LIST ZX WITH ANY EXISTING NEUTRAL PLANE BETWEEN ZVL AND ZWWU
c
IC = 1
c

DO 10 I1=2, %
XX = IN(II-1)
IFC (XX .LT. ZVL) .OR. (XX .GT. ZVU) ) GO TO 10
IC = II
IX(II) = XX
10 CONTINUVE

C ADD ZDI AND/OR ZDJ TO THE LIST ZX IF THEY ARE IN THE VENT OPENING

IFC (ZDI .LE. ZVL) .OR. (ZDI .GE. ZVU) ) GO TO 20
IC = IC + 1
IX(1C) = DI _

20 IF( (ZDJ .LE. ZVL) .OR. (ZDJ .GE. ZVU) ) GO TO 30
IC = 1C + 1
IX(IC) = ZDJ

30  CONTINUE
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IC IC + 1
ZLCIC) VU

c

C SORT THE LIST ZX INTO THE LIST ZL

c

IF¢ IC
DO S50 IK=a, IC-1
=2

IL(IR) ZxX(2)
DO 40 IL=3,IC-1
IF( ZL(IK) .LT.
IL(IK) = ZX(IL)
U IL
CONTINUE

ZX (I
CONTINUE

IF( IC . EQ. 3 )

ZX(IL)

40

VW + 1.
50
60

C

ZL(2)

.LT. 4 ) 60 TO &0

) GO TO 40

ZX(2)

C COMPUTE THE PRESSURE DIFFERENCE BETWEEN COMPARTMENTS AT EACH ZL

C NOTE THAT DP > O => PRI >
c
DO 70 K=1,IC
PRI = PFI - RLI # GRAV
IFCZL(K) .GT. ZDI) PRI
PRJ = PFJ - RLJ # GRAV
IF(ZL(K) .G6T. IDJ) PRJ
DP(K) = PRI - PRJ

CONTINUE

70
c

C BASED ON THE SIGN OF DP AT
C FLOWING GAS

c
DO 90 K=2, IC
IF( (DP(K) .GT. 0.) .OR.
RO(K-1) = RLJ
IF¢ ZL(K-1) .GT. ZDJ )
60 TO 90
80 RO(K—-1) = RLI
IF( ZL(K-1) .GT. ZDI )
90 CONTINUE
c

PRJ

* ZL(K)
PF1 + GRAV#(ZDI#
ZL(K)

PFJ + GRAV#(ZDJ# (RUJ-RLWY)

(RUI-RLI) - RUI*ZL(K))

=
#*

= RUJHZL(K) )
EACH LEVEL SELECT THE DENSITY OF THE

(DP(K~-1) .GT. 0.) ) GO TO 80

RO(K-1) RUJ

RQ(K-1) = RUI

C BASED ON THE VALUE AND SIGN OF DP AT EACH ZL COMPUTE THE FLOW RATE

C BETWEEN EACH PAIR OF ZL°‘S. ASSIGN THE FLOW RATE TO THE PROPER OUTPUT
C VARIABLE BASED ON ZL(K) AND ZIDI, ZDJ.
C
DO 120 K=z, IC
IF ( ¢ DP(K) .EQ. 0. ) .AND. ( DP(K-1) .EQ. 0.) ) 60 TO 120
DDP = ABS(DP(K)) - ABS(DP(K-1))
IF¢ DDP .NE. 0. ) GD TD 100
XX = 1.414214 * DRFC # VENTW(IV) # (ZL(K) = ZL(K-1))
XX = XX # SQRT( ABS(DP(K)) # RO(K-1) )
60 TO 110
C
100 AA = DDP / (ZIL(K) = ZL(K-1))
BB = 0.
IF( DP(K) .NE. 0. ) BB = ( ABS(DP(K)) )##1. 5
cC = 0.
IF( DRP(K=1) .NE. 0. 3 CC = ( ABS(DP(K=-13) )>%%1. S
XX = 0.9428090 # ORFC # VENTW(IV) # SGRT( RO(K-1) ) / AA
XX = XX # ( BB - €C )
c
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110

116
120

IF((DP(K) + DP(K-1)) . LT. O. ) G0 7O
IF( ZL(K) . 6T. ZIDI ) GO TO 112
GLIV = GLIJV + XX

GO TO 120

GUIJ = GUIJ + XX

GO TO 120

IF( ZIL(K) . GT. ZDJ ) GO TO 116
GLJI = GLJI + XX

G0 TO 120

GUJI = GUJI + XX

CONTINUE

RETURN

END

114
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SUBROUTINE PLUME(ZD, RO, TT, CHI., NSPCS, IC, GPENT, CPENT, EPENT)

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 15), ISTATS(9, 16, 22),
IWORD(12C, 13), IWORDS(?, 16, 22), NFLM(7), NPYR(7),
RGS(10, 7)), RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TRG6S(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30},
ACM(7), AF (303, AF1, AEXP, COMB (30), DGK, FLML.(30), FSN1,
FSN2, FSN3, 6AMMA (30), IBURN, IF{(5600), IGMNI, IGMNJ, IGMXI,
IGMXJ: IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX(30),
IVMIN(30): IVMN, IVMX, IXFIRE, IZONE(30), JVMAX(30),
JVYMIN(30) . JVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIJSG,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4},
RFWS, RGF (10, 7), RGFK(10), RHOZ (30}, RSF(7), RSFK, 7DQ,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVYNT, GENRAT(11), TDGMTL(7),
TP(7), TPC(7)

COMMON/PARAMS/GRAV, PI, QTR, RGAS, SIGMA, SGD, THOU, TOL, EC, EP

COMMON /PRTCMN/ ASRFUZ(22, 4), ASRFLZ(22, 4), CVFLWU(22, 4),

CVFLMWL (22, 4), RDFLWU (22, 4), RDFLWL (22, 4),
VTFLWV (24, 2), VTFLKE(24, 2), FBVDOT(30),
* FBSDOT (11, 30), FBQDOT(30), FRENTR(30)
DIMENSION CHIC(11,4), CPENT(11)
DIMENSION GEP(30), CEP(11,30), EEP(30)

PUMN—OONOCGMBLUNN -

¥ X

GPENT = 0.
EPENT = 0.

Y02 = CHI(2, IC)
DO 10 I=1,NSPCS
CPENT(I) = O.

IF THERE ARE NO CURRENT FIRES RETURN

IF( NFIRES .EG. 0. ) RETURN

DO 50 N=1, NFIRES

IF THIS FIRE BASE IS IN THE UPPER ZONE, THERE WILL BE NO

ENTRAINMENT SO SKIP TO END OF LOOP

IF( IZONE(N) .EQ. 2 ) 60 TO 30

INITIALIZE ENTRAINMENT RATE VARIABLES (MASS, SPECIES, AND ENERGY)

20

FOR EACH FIRE

GEP(N) = 0.
EEP(N) = 0.

DO 20 I=1,NSPCS
CEP(I,N) = 0.
DMEC = O.

DMEP = Q.

= ( RHOZ(N) #* UZ(N) / (RO # SQRT( GRAV * YZ(N) ) ) ) #*%0.4

T2 = OMEGA(N) # RO 7/ RHOZ(N) + GAMMA(N) / Y02
= ZD - IB(N)

IF( ZZ .LE. O0. ) 60O TO 30

IFC ZZ . GT. COMB(N) ) ZZ = COMB(N)

FR = UZ(N) # UZ(N) / ( GRAV # YZ(N) )

T3 = AF(N) # UZ(N) % RO « OMECA(N)

T4 = ( ¢ 0.42 #( 1.0 - OMEGA(N) ) J)/( EC % FR # OMEGA(N)##3))##0. 2
DMEC = T3 # ((( 0.8 # EC # T4 #( 2ZZ / YZ(N) > + 1.) #% 2.3) ~-1.)
IFC ZD . LT. (ZB(N) + COMB(N)) ) GO TO 30
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= (EC / ( SQRT( (1. -OMEGA(N) ) *DMEGA(N)*%3,) ) ) ##0. 2
T3 = (( (1. + GAMMA(N) / Y02 )(»##%5) 7/ T2) ## 0.1
= 1.19 # YZ(N) # T3 # T4 # T1

T3 = ( YZ(N) / YS )##2

T4 = 1. + ( GAMMA(N) /7 Y02 ) / ( OMEGA(N) # RO / RHOZ(N) )
AMUS = UZ(N) » T3 » T4

FS = XMUS # XMUS / ( GRAV #* YS )

RHOS = RO # OMEGA(N) # (1. + GAMMA(N) / Y02 ) / T2

T3 = Pl # YS # YS # XMUS # RO

T4 = (0.625 / EP #(1. -( RHOS/RO )) / FS) #%0.2
ITEMP = ZD ~ ZB(N) - COMB(N)
DMEP = T3 # (( (1, 2#EP#T4# (ZTEMP/YS) + 1. )##]l 66467) - 1.

30 GEP(N) = DMEC + DMEP
EEP(N) = 0.24 # TT # GEP(N)
DO 40 1I=1, NSPCS
40 CEP(I,N) = GEP(N) % CHI(I,IC)
50 CONTINUE

DO 70 N=1, NFIRES
GPENT = GPENT + GEP(N)
C
C SAVE THE VALUE OF VOLUME ENTRAINMENT FOR PRINT OUT LATER
c
FRENTR(N) = GPENT / RO
EPENT = EPENT + EEP(N)
DO &0 I=1, NSPCS
60 CPENT(I) = CPENT(I) + CEP(I,N)
70 CONTINUE

RETURN
END



c

SUBROUTINE CONV(IC, ZID, Tu, TL. QU, GL)

c/

C DOBJECTIVE
C (1) CONV COMPUTES THE CONVECTIVE HEAT TRANSFER RATE FROM THE UPPER

AND LOWER ZONE GAS TO CABIN SURFACES

QU = TOTAL CONVECTIVE TRANSFER RATE FROM UPPER ZONE (BTU/SEC)
GL = TOTAL CONVECTIVE TRANSFER RATE FROM LOWER ZONE (BTU/SEC)
IC = COMPARTMENT NUMBER

ZD = THERMAL DISCONTINUITY POSITION (FT)

TU = UPPER ZONE GAS TEMPERATURE (R)

TL = LOWER ZONE GAS TEMPERATURE (R)

OQ(‘)O(’)OOOOOOOOOOO

10

[ IR A N R

RN BN U WU~

COMMON/MATLS/TABX (18, 7, &), TABY (18, 7, &), NTXG, FOXI, RADTAR(7), RADI,
FOX(7), NMATLS, DQI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(Q0), ITPES(7), ITPS(7),QCI,GP(7), QTAB(7), RHOI,
RHOM(7), RSI, RTAB(7), RTGI(10), UTAB(7), CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL(30, 2, 4), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TKNSIN(7)

COMMON/GMTRY/IMATL (20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),
IRAY(116), IRAYS(22), JMAX (30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 135), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9),
ISSWLI(9,10), ISSWLJ(9, 10), ISSWRI(F, 10), ISSWRJ(, 10),
ISWSL (135, 8), ISWSR(135,8), ISTART, NPROJ, IPJUL, IPJLL.,
IPJUR, IPJLR, JEND, JONE(9), JSTART, NJS, NSG, NV, SGWD(?),
SL, SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT (24),
XMN{30), XMX(30), XCOR(9), YCOR(9), Z(30), SSGWD, TVSE,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), SZ(30),
CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN

DATA H/3. SE-4/

QU = 0.
aL = 0.

DO 10 I=1,LSN

CALL COVER(I, IC, 2D, AU, AL)

QU = QU + H *# AU * (TSL(I,2,IC) - TV
GL = QL + H * AL # (TSL(I,1,IC) - TL)
CONTINUE

CALL X8EC( ZD AUPT, ALPT )
QU = QU + H * AUPT * (TSP(1,2,IC) - TU + TSP(a2.2a, IC) - TV
QL = QL + H * ALPT * (TSP(1,1,IC) - TL + TSP(2,1,IC) - TL)

RETURN
END



c

SUBRQUTINE COVER(IS, IC., ID, aU, AL}

cs

C OBJECTIVE

C (1) COVER COMPUTES THE AREA OF EACH CABIN LINING SURFACE COVERED BY
c CONTACT WITH EITHER DR BOTH 5AS ZONES.
C
C IS = LINING SURFACE NUMBER
C
C ZD = DISCONTINUITY POSITION
C
C AU = AREA (FT#FT) OF SURFACE 1S IN CONTACT WITH UPPER ZONE
c
o AL = AREA (FT#FT) OF SURFACE I5 IN COMTACT WITH LOWER ZONE
C
C SLN= COMPARTMENT LENGTH
C
C/
C
COMMON/MATLS/TABX (18, 7, 6), TABY (18, 7, 6), NTXG, FOXI, RADTAB(7), RADI,
1 FOX(7), NMATLS, DQI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
2 ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
3 ITPE(20), ITPES(7), ITPS(7),QCI, QP(7), QTAB(7), RHOI,
4 RHOM(7), RSI,RTAB(7),RTGI(10), UTAB(7), CNDCTY(7), XMUI,
S XMFI, TKNS(7), TSL(30, 2, 4), TSP(2, 2, 4), CPM(7), WMMTL (7),
-} WMIGF, TRNSIN(7)
COMMON/GMTRY/IMATL (20),; IMATS(7), IMTLP(3), IMAX(30), IMIN(30),
1 IRAY(116), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
2 CH, CL(4), CW, DWS, HSTS, IARX (40, 15), IARY (40, 12), ICLL,
3 ICLR; IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(®),
4 ISSWLI(F,10), ISSWLJU(F, 10), ISSWRI(?,10), ISSWRJ(?, 10),
S ISWSL(13,8), ISWSR (19, 8), ISTART, NPROJ, IPJUL, IPJLL,
6 IPJUR, IPJLR, JEND, JONE(?), JSTART, NJS, NSG, NV, SGWD (),
7 SL, SWD(20), YN(20, 3), VENTH(24), VENTW(24), VENTT(24),
8 XMN(30), XMX{30), XCOR (%), YCOR(F), Z(30), SSGWD, TVSG,
9 HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30),S2(30),
1 CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
2 FHMIN
o
SLN = CL(IC)
Cc
IF{ (SZ(IS) .GE. IZID) .AND. (SZ(IS+1) .GE. ZD) ) GO TO 10
IF( (SZ(IS) .LT. ZD) .AND. (SZ(IS+1}) .LT. ZD) ) 6O TO 20
o
AU = SLN # (SZ2(IS) - ID)
AL = SLN % (ZD - SZ(1S+1))
c
IF( s2¢1S) .GT. S2(1S+1) ) RETURN
c
AL = - AU
AU = SLN # ( SZ(IS+1) - ZD )
c
RETURN
c
10 XX = ABS( SZI(IS+1) - SZ(IS) )
IF( XX .LT. 0.% ) XX = ABS(SX(IS+1) - SX(IS) )
AU = SLN * XX
AL = 0.
RETURN
c R
20 XX = ABS( SZ(IS+1) - SZ(I5) )
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Q.5 ) XX = ABS( SX(IS+1}) - ESX(IS) )

IFC XX LT

AL = SLN ® XX
AU = Q.
RETURN

END

A-80



SUBROQUTINE XSEC( ID, AREA )

<
c/
C OBJECTIVE:
C (1) XSEC COMPUTES THE CROSS-SECTIONAL AREA OF THE LOWER GAS ZI0ONE
c GIVEN THE THERMAL DISCONTINUITY POSITION ZD (FT). EFFECT OF SEATS
c NOT INCLUDED.
c
c AREA = LOWER ZIONE CROSS SECTIONAL AREA (FT#FT)
c
c/
c
COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30).,
1 IRAY(116), IRAYS(22), JMAX(3Q), JMIN(30)?, LSN, MAXELI, NS,
2 CH, CL(4), CW, DWS, HSTS, IARX (40, 13), IARY (40, 12), ICLL.
3 ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR: IONE(9),
4 ISBWLI(F, 10), ISSWLJ(F, 10}, ISSWRI(F, 10), ISSWRJ(F, 10).,
3 ISWSL (15, 8), ISWSR(15, 8), ISTART, NPROJ, IPJUL. IPJLL,
& IPJUR, IPJLR, JEND, JONE(?), JSTART, NJS, NSG, NV, SGWD(TF),
7 SL, SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT(24).,
8 XMN(30), XMX(30), XCOR(9), YCOR(F), Z(30), SSGUWD, TVSG,
I HT1, HT2, HT3, HT4(10), NSSTS, SLSW, §X(30),SZ (301},
1 CNCTNS (24 ). NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL (4),
2 FHMIN
DIMENSION Y(21)
c
LSN1 = LSN + 1
C

DG 10 I=1,LSN1

Y(I) = SZ(I)

IFC Y(I) .GT. ZD ) Y(I) = 2D
10 CONTINUE

SuM = QO
DO 20 I=1,LSN

20 SUM = SUM + SX(I) # Y(I+1) - SX(I+1} #* Y(I)
AREA = 0.5 # SUM™

RETURN
END
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SUBRQUTINE FIRE(I, NEPCZ, GFB, CF3, EFB)
~

c/ -
C OBJECTIVE
€ (1) FIRE FINDS THE TOTAL RATES OF EMISSION OF MASS, SPECIES, AND

C ENERGY AT THE BASE PLANES OF ALL FIRES IN-COMP I. SMOKE AND GAS
c GEMERATION BY SMOLDERING SPOTS IS IMNCLUDED IN THE TOTAL SPECIES
c RATE
c
c GFB = TOTAL PYROLYSIS (MASS GENERATION) RATE (LBM/SEC)
cC
c CFB = TOTAL SPECIES GENERATION RATE (SMOKE AND GASES)
c (LBM/SEC FOR GASES, PART/SEC FOR SMOKE)
c
c EFB = TOTAL ENERGY (HEAT) GENERATION RATE (BTU/SEC)
c
c/
c
COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9. 16, 22),
1 IWORD( 120, 13), IWORDS(9, 14, 22), NFLM(7), NPYR(7),
2 RGS(10,7),RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
3 TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
4 ACM(7), AF(30), AF1, AEXP, COMB(30), DGK, FLML (30), FSN1,
S FSN2, FSN3, GAMMA (30), IBURN, IF(600), IGMNI, IGMNJ, IGMXI,
13 IGMXJ, IGNF IR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX (30),
7 IVMIN(30),: IVMN, IVMX, IXFIRE, IZONE(30), JVMAX(30),
8 YJYMINC30), JVMN, JVMX, K, NFE(30) . NFIRES, NIJC, NIJSQ,
4 NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF(20, 4), RFS(7, &),
1 RFWS, RGF (10, 7), RGFKA(10), RHOZ (30), RSF (7), RSFK, TDQ,
2 TBURNI, UZ(30),YZ(30), ZB(30), RHOEFG, CHIEFG(11),
3 FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT (11), TDGMTL(7),
4 TP(7), TPC(7)
COMMON /PRTCMN/ ASRFUZ(22,4)., ASRFLZ(22,4), CVFLWU(22, 43),
* CVFLUWL (22, 4), RDFLWU(22, 4, RDFLWL (22, 4).
* VTFLWV (24, 2), VTFLWE (24, 2), FBYDOT(30).
» FBSDOT (11, 30).FBQDOT (30), FRENTR(30)
DIMENSION CFB(11)
c
C INITIALIZE TOTAL GENERATION RATES
c
GFB = O.
EFB = O.

DO 10 N=1, NSPCS
10 CFB(N) = O.

c
C IF THERE ARE NO CURRENT FIRES RETURN
c
IF( NFIRES .EQ. O ) RETURN
c

C TOTAL RATE OF PYROLYZATE MASS ADDITION IS FOUND BY SUMMING OVER ALL
C FIRE BASES

DO 20 N=1, NFIRES
20 GFB = GFB + RHOZ(N) #* UZ(N) % AF(N)
c
C TOTAL RATES OF GAS AND SMOKE GENERATION HAVE BEEN SET IN SUBR AFF
C UPSTREAM FOR THIS TIME STEP. RATES INCLUDE BOTH FLAMING AND SMLDRNG.
c

NX = NSPCS - 1
DO 30 J=1,NX
30 CFB(J) = GENRAT(J)



CFB(NSPCZ) = TOTSEM
C
C TDTAL HEAT RELEASE HAS BEEN FOUND IN SUBR TEST UPSTREAM
c
EFB = TDQ
C
C SAVE THE VOLUME RATE OF FUEL VAPOR GENERATION AT THE FIRE .BASE
C
DD 40 N=1, NFIRES
40 FBVDOT(N) = UZ(N) # AF(N)
C
RETURN
END
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SUBRGUTINE ESET! ( X, XNEW, NVAR, LDT »
COMMONSGMTRY / IMATL(Z20), IMATS(7), IMTLP{4), IMAX(30), IMIN(3Q),
IRAY (116}, IRAYS(22), JMAX(30), JMIN(30), L5N, MAXELI., NS,
CH, CL.(4}, CW, DWS, HSTS, TARX (40, 15), IARY (40, 12), ICLL.,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9),
ISSWLI(9, 10), ISSWLJU(9, 10Q), ISSWRI(9, 10), ISSWRJ (9, 10),
ISWSL (15,8), ISWSR(15,8), ISTART, NPROJ, IPJUL, IPJLL,
IPJUR, IPJLR, JEND, JONE (), JSTART, NJS, NSG, NV, SGWD(9),
SL, SWD(20)., VN(20, 3), VENTH(23): VENTW(24), VENTT (24),
XMN(30), XMX(30), XCOR(F)., YCOR(?), Z(30), SSGWD, TVSG.
HT1, HTa, HT3, HT4(10), NSSTS, SLSW, 8X(30), 8Z(30).,
CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN
COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20)., IDTPRV, IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIM, ITIME, ITIMZ,
ITSPRD, NPASS, TFINAL, IDBUGL, EPSLN, MAXITR, MAXCUT,
JCBSKP
COMMON/PARAMS/GRAV, P1, 3TR, RGAS, SIGMA, SGD, THOU, TOL., EC, EP
COMMON/GASES/CHIL (11, 35), CHIU(11, 5), CP,NGAS(11), NSPCS, PAMB, PF(3),
RHOAM, RHOL (3), RHOU(S), TAM, TL.{(3)., TU(3), VOLL(3),
VOLU(3), ZD(5), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)
COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13)., ISTATS(F, 16, 22),
IWORD(120, 15), IWORDS(2, 16, 22), NFLM(7), NPYR(7),
RGS(10,7),RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS5(10)., TRSF; TRSS, NCE(30), VITNR., TOTVIT, RADFIR(30),
ACM(7),AF(30), AFI, AEXP, COMB (30), DQK, FLML (30), FSN1,
FSN2, FSN3, GAMMA (30), IBURN, IF(&00), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX(30);
IVMINC(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX(30),
JVMINC(30), JVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIJSQ,
NPE(30)/,NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4),
RFEWS, RGF (10, 7), RGFK(10), RHOZ(30),RSF (7), RSFK, TDQ,
TBURNI, UZ(30).:YZ(30), ZB(30), RHOEFG, CHIEFG(11).,
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT (11), TDAMTL (7).,
TP(7), TPC(7)
COMMON /PRTCMN/ ASRFUZ (22, 4),ASRFLZ(22, 4), CVFLWU (22, 4),
CVFLWL (22, 4), RDFLWU (22, 4), RDFLWL (22, 4),
VTFLWV (24, 2), VTFLWE (24, 2), FBVDOT(30),
FBSDOT(11, 30), FBGDOT(30), FRENTR(30)

e 0NN SR -

* PWUMN~OBNCUWLEWUN- WM~ W e

&* %

DIMENSION X(120), XNEW(120)
DIMENSION XCHIL (11, 3), XCHIU(11, 3), XPF(S), XRHOL (8), XRHOU(3)
DIMENSION XTU(S), XTL(3), XVOLU(S), XVOLL(3), XZD(3)
DIMENSION GVU(S5), GVL (3
DIMENSION CVU(11,8), CVL(11,3)
DIMENSION EVU(S5), EVL(5), QCYNU(4), GCVNL{4), GRDU(4), QRDL(4)
DIMENSION CFB(11), CPENT(1l1)
DIMENSION RHSCU(4), RHSCL(4), RHSSU(11l,4). RHSSL(11,4)
DIMENSICN RHSEU(4), RHSEL(4)
DIMENSICON TMASSU(4)., TMASSL(4), SPCSU(11,4), SPCSL(11,4)
DIMENSION ENRGYU(4), ENRGYL(4)
LOGICAL FIRST

THE SWITCH ‘FIRST’ IS USED TO DIRECT THE EVALUATION OF THE

CONSERVATION EQUATIONS. IF FIRST = TRUE EVALUATION IS FOR TIME T.
IF FIRST = FALSE EVALUATION IS5 FOR TIME T + DT.

FIRST = TRUE.
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VARIABLES RHSCU:. ..., RHSEL STORE THE RIGHT HAMND SIDES OF THE
CONSERVATION EQUATIONS EVALUATED AT TIME T.

OO0 0

DO 10 N=1, NCOMPS
RHSCU(N) = 0.
RHSCL(N) = O.
RHSEU(N) = 0.
RHSEL(N) = Q.
DO S5 J=1, NSPCS
RHSSU(J, N) = O.
S RHSSL(J,N) = O.
10 CONT INUE

c
GO TO 20
c
C ENTRY ESET2 1S USED FOR EVALUATION OF THE VARIABLES AT T + DT.
c
ENTRY ESET2( X, XNEW, NVAR, LDT )
FIRST = . FALSE.
c
20 CALL SCALE(+1, X, NVAR)
c
C CONVERT LDT TO THE TIME STEP, DT, IN SECONDS.
c
DT = LDT
DT = DT / 1000.
c

C TRANSFER {X} TO LOCAL WORKING VRBLS WITH DESCRIPTIVE NAMES

c
I =20
DO 30 N2=1, NCOMPS
DO 25 N1=1, NSPCS
I =1 + 1

=3-] XCHIL (N1, N2) = X(I)
DO 27 Ni=1, NSPCS
IsI+}

27 XCHIU(NL, N2) = X{tI)
XPF (N2 3 X(I+1)

XRHOL (N2) = X(I+2)
XRHOU(NZ) = X(I+3)
XTL (N&) = X(I+4)
XTUINZ) 3 X(I+5)
XVOLL(NZ) = X(I+&)
XVOLU(NR) = X(I+7)
XZD(N2) = X(I+8)
30 I=1+8

c
C TRANSFER THE VALUES FOR THE EXTERIOR COMPARTMENT
c
' DO 32 N1=1, NSPCS
XCHIL(N1, 5) = CHIL(N1, 3
3z XCHIU(NL, 8) = CHIU(N1, 5
XPF(S) = PF(S)
XRHOL (%) = RHOL(S)
XRHOU(S) = RHOU(S)
XTL(S) = TL(S)
XTU(S) = TU(S)
XID(S) = 2D(9%)
c
C INITIALIZE MASS, SPECIES, AND ENERGY TRANSFER TERMS
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c
c
o

DO S0 I=1,NCOMPS
GVWU(I; = 0.
GVL(I) = 0.
DO 40 J=1,NSPCS
CVU (U, 1) = 0.
40 CVL(J, 1) = O.
EVU(I) = Q.
EVL(I) = 0.
QCYNL(I) = Q.
QCVNU(I) = 0.
GRDU(I) = O.
GRDL(I) = O.
30 CONTINUVE
GUIJ = 0.
GLIV = 0.
GUJI = 0.
GLJI = 0.

THIS LOOP QOVER ALL VENTS ESTABLISHES THE FLOWS OF MASS, SPECIES, AND
ENERGY. ARRAY CNCTNS SHOWS WHICH VENTS CONNECT WHICH COMPARTMENTS.
COMPARTMENT 3 IS THE EXTERIOR ALWAYS.

DO 90 IV=1, NV

I = CNCTNS(IV) / 10.

J = CNCTNS(IV) - I # 10

IF( FLOW(IV) .NE. 0. ) GO TO 70

IF( IV .EQ. IFRVNT ) GO TO 80

SUBR. VENT FINDS FLOW RATES BETWEEN COMPARTMENTS AND TO/FROM

THE QUTSIDE.

CALL VENT( 1V, XPF(I), XPF(J), XZD(I), XZD(J), XRHOU(I), XRHOU(J),
* XRHOL (1), XRHOL(J), GUIJ, GUJI, GLIJ, GLJI )

SAVE THE NET FLOWS OF VOLUME AND ENERGY FOR LATER PRINT OUT

35 CONT INUVE
VTFLWV IV, 2) = ABS( ( GUIJ / XRHOU(I) ) = ¢ GUJT / XRHQU(J) ) ")
VTFLWV(IV, 1) = ABS( ( GLIJ /7 XRHOL(I) ) = ¢ 6LJI / XRHQL(J) ) )
XEIJU = GUIJ # CP # XTU(I)
XEIJL = GLIJ # CP # XTL(I)
XEJIU = GUJI # CP # XTU(J)
XEJIL = GLJI # CP # XTL(J)
VTFLWE(IV, 2) = ABS( XEIJU - XEJIUVU )
VTFLWE(IV, 1) = ABS( XEIJL - XEJIL )

COMPUTE MASS, SPECIES, AND ENERGY FLOW RATES BY COMP. AND ZONE
GVU(TI) = GVU(I) - GUIJ + GUJI
GVL(I) = GVL(I) = GLIJ + GLJI
GWI(J) = GVU(J) = GUUI + GUIJ
GVL(J) = GVL(J) = GLJI + GLIJ
DO &0 KK=1, NSPCS
CVUKK, I) = CYUIKK, 1) ~ GQUIJ » XCHIU(KK, I) <+ QUJI +# XCHIUIKK. J)
CVL(KK, 1) = CVL(KK, 1) ~ GLIJ # XCHILIKK, I) + GLJI #* XCHIL(KK,J)
CVU (KK, J) = CVU(KK, J) =~ GUJI # XCHIU(KK, J) + GUIJ #* XCHIU(KK, I)
CVL{KK, J) = CVL(KK, J) = GLJI # XCHIL(KK, J) + GLIJ # XCHIL(KK, I)
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C

C FORC
C

70

75

c

C FLOW
c

80

82

90

C CAB
c
c
¢ SUBR
¢ CAB
c
*
c
100
c
C FOR
¢ FIN
c

*

CONTINUE
EVU(I) = EVU(I) - GUIJ # CP # XTU(I) + GUJI = CP * XTU(J)
EVL(I) = EVL(I) - GLIJV #* CP # XTL(I) + GLJI #* CP # XTL(U)
EVU(J) = EVU(J) = GUJI # CP » XTU(J) + GUIJ * CP # XTU(I)
EVL(J) = EVL{(J) - GLJI # CP = XTL(J) + GLIJ * CP * XTL(I)
GO TO 90

ED (PRESCRIBED) FLDOW VENT

ZZ = XID(I)

IFC¢ INTO(IV) .EQ. I ) 2Z = XZD(J)

FCTR = 1. + ( ZZ - VENTT(IV) ) / VENTH(IV)
IF¢( FCTR .GT. 1. ) FCTR = 1.

IF¢ FCTR .LT. 0. ) FCTR = 0.

IFC INTOCIV) .EQ. 1) 60 TQ 73

GUIJ = XRHOU(I) # FLOW(IV) # (1. - FCTR)
GLIJV = XRHOL(1) # FLOW(IV) # FCTR

@0 TO 35

GUJI = XRHOU(J) # FLOW(IV) * (1. - FCTR)
GLJVI = XRHOL(J) * FLOW(IV) * FCTR

GO TO S5

CONDITIONS AT VENT WITH EXTERIOR FIRE, FLOW IS INTO COMP.

GVU(J) = GVU(J) + RHOEFG # FLOWIN
GVL(J) = GVL(J) = XRHOL(J) #* FLWOUT
VTFLWV(IV, 2) FLOWIN

VTFLWV(IV, 1) FLWOUT

DQ 82 KK=1, NSPCS
CVU(KK, J) = CVU(KK, J) + RHOEFG * FLOWIN # CHIEFG(KK)
CVL (KK, J) = CVL(KK, J) — XRHOL(J) * FLWOUT # XCHIL (KK, J)

EVU(J) = EVU(J) + RHOEFG # FLOWIN # CP * TEFG
EVL(J) = EVL{(J) — XRHOL(J) * FLWOUT * CP * XTL(J)
VTIFLWE(IV, 2) = FLOWIN # RHOEFG # CP # TEFC
VTFLWE(IV. 1) = FLWOUT # XRHOL(J) * CP % XTL¢J)
CONTINUVE

DO 100 I=1, NCOMPS

IN SURFACES
CALL CONV( I, XZD(I), XTUCI), XTL(I), GQCVYNU(I), QCVYNL(I)

RADTN FINDS THE NET RADIATION HEAT TRANSFER FROM THE GAS
IN SURFACES

)

J

C SUBR CONV FINDS THE CONVECTION HEAT TRANSFER FROM THE GAS IONES TO THE

Z0ONES TO

CALL RADTN(I, XZD(I), XTUCI), XTL(I), XCHIU, XCHIL, XRHOU(I), XRHQL(I),

NSPCS, XVOLU(I), XVOLL(1), GRDU(I), QRDL(I) )

CONTINUE

THE COMPARTMENT CONTAINING INTERIOR FIRES (IF ANY), SUBR PLUME

DS THE ENTRAINMENT EXCHANGE BETWEEN ZONES
I = IFRCMP

CALL PLUME( XZD(1), XRHOL(I), XTL(I), XCHIL, NSPCS, I,
GPENT, CPENT, EPENT )
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g SET DTHLF = 0.5 # DT FOR USE IN THE INTEGRATIONS

¢ DTHLF = 0.5 # DT

g ON THE FIRST PASS FOR A TIME STEP, JUMP TO S%MT 170 TO EVALUATE RHS
C OF THE CONSERVATION EQUATIONS AT TIME T

c IF( FIRST ) GO TO 170

E ON SUBSEQUENT PASSES EVALUATE ALL VARIABLES AT TIME T + DT

DO 160 I=1.NCOMPS
TMASSU(I) = RHSCU(I) + DTHLF # GVU(I)
TMASSL (I) = RHSCL(1) + DTHLF % GVL(I)

DO 110 J=1, NSPCS i
SPCSU(J, 1) = RHSSU(J, 1) + DTHLF # CVU(J, I
110 SPCSL(J, 1) = RHSSL(J, 1) + DTHLF * CVvL(J, I)

c i
ENRGYU(1) = RHSEU(1) + DTHLF # ( EVU(I) + QCVNU(I) + QRDU(I) )
ENRGYL(I) = RHSEL(I) + DTHLF # ( EVL(I) + QCVNL(I) + QRDL(I) )
c ‘
C FOR THE COMPARTMENT CONTAINING INTERIOR FIRE(S) ADD THE EFFECTS OF
C THE PLUME ENTRAINMENT
c

IF( 1 .NE. IFRCMP ) GO TO 130
TMASSU(I) = TMASSU(I) + GPENT # DTHLF

TMASSL (1) = TMASSL(1) - GPENT #* DTHLF
c
DO 120 J=1, NSPCS
SPCSU(J, I) = SPCSU(J, 1) + CPENT(J) # DTHLF
120 SPCSL(J. 1) = SPCSL(J, 1) - CPENT(J) # DTHLF
C
ENRGYU(I) = ENRGYU(I) + EPENT ¥ DTHLF
ENRGYL(I) = ENRGYL(I) -~ EPENT # DTHLF
c
130 CONTINUE
c

C COMPUTE THE NEW VALUES OF PRESSURE, GAS ZONE' VOLUMES, AND LOWER ZONE
C THICKNESS :

(o

PSAVE = XPF(I)

WMIX = O.

IF( XRHOL(I) .EQ. O. ) GO TO 134
C

DO 132 J=1.5

132 WMIX = WMIX + XCHIL(J,I) # WMOLEC(J)
XPF(I) = XRHOL(I) # RGAS # XTL(I) # GRAV, / WMIX
GO TO 138

134 DO 136 J=1,5
136 WMIX = WMIX + XCHIU(J. 1) # WMOLEC(J)

XPF(I) = XRHOU(I) # RGAS * XTU(I) # GRAV / WMIX
138 CONTINUE

c

VSAVE = XVOLL(I)

XVOLL(I) = VTOTAL(I) - XVOLUCI)
C

WMIX = 0.

DO 140 J=1.95
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140 WMIX = WMIX + XCHIU(J, 1) # WMOLEC(U)

XVOLU(CI) = XRHOUCID)#XVOLU(I)#RGAS#ATU(II*GRAYV / ( PSAVE #* WMIX )
C

ZDSAVE = XZID(I)

CALL HEIGHT( I. VSAVE, ZIDSAVE, XID(I) )
Cc

C FIND THE NEW VALUES OF THE DENSITIES, MASS FRACTIONS, AND TEMPERATURES
C FROM THE MASSES AND ENERGIES

C
15Q CONTINUE
c
IF(C XVOLUCI) . LE. 0. ) GO TO 1352
XRHOUI(I) = TMASSU(I) / XVOLU(I)
[of

132 IF( XVOLL(I) .LE. 0. ) GO TO 154
XRHOL(I) = iMASSL(I) / XvVOLL(I)
c
154 IF( TMASSL(I) .LE. 0. ) GO TO 156
DO 1335 J=1, NSPCS
133 XCHIL(JU, I) = SPCSL(J.I) /7 TMASSL(I)
XTL(I) = ENRGYL(I) / ¢ CP # TMASSL(I) )
Cc
156 IF( TMASSU(I) .LE. 0. ) GO TO 158
DO 157 J=1, NSPCS
197 XCHIU(JU, I) = SPCSU(J, 1) / TMASSU(I)
XTUCI) = ENRGYU(I) / ( CP # TMASSU(I) )
c
158 CONTINUE

O

160 CONTINUE

LOAD THE NEW VARIABLES INTO {XNEW> AND SCALE DOWN TO SCALED MAGNITUDES
BEFORE RETURNING

[sNeReNe]

I1 =0

O

DO 165 N2=1, NCOMPS

DO 162 Ni=1,NSPCS
I=1+1
162 XNEW(I) = XCHIL (N1, N2)

DO 164 N1=1, NSPCS
I =1+1
164 XNEW(I) = XCHIU(N1,N2)

XNEW(I+1) = XPF(N2)
XNEW(I+2) XRHOL (N2)
XNEW(I+3) XRHOU(N2)
XNEW(I+4) XTL(N2)
XNEW(I+5) XTU(N2)
XNEW(I+6&) XVOLL (N2)
XNEW(I+7) XVOLU(NZ)
XNEW(I+8) XZD(N2)
163 1 =1 + 8

nuHnnng B

CALL SCALE(=1, XNEW, NVAR)
CALL SCALE(=1, X, NVAR )

RETURN

A-89



C ESTABLISH THE FARTS OF THE RIGHT HAND SIDES OF EACH CONSERVATICON
C EQUATION THAT ARE FUNCTIONS OF TIME T

Cc
170 CONTINUE
C
DO 180 I=1, NCCMPS
RHSCU(I) = XRHOU{(I) #* XVOLU(1) + DTHLF #* GVU{(I)
RHSCL(1) = XRHOL(I) % XVOLL(I) + DTHLF % GVL(I)
o
DO 172 J=1, NSPCS
RHSSU(J, I) = XCHIU(J, I} # XRHOU(I) # XVOLU(I) + DTHLF % CVU(J. 1)
172 RHSSL(J, 1) = XCHIL(J, 1) # XRHOL(I) # XVOLL(I) % DTHLF * CVL(J, D)
c
RHSEU(I) = CP # XRHOU(I) # XVOLUCI) # XTU(I) + ¢ EVU(I} + QCVNU(I)
* + QRDU(I) ) # DTHLF
RHSEL(I) = CP 3 XRHOL(I) # XVOLL(I) % XTL(I) + { EVL(I) + QCVNL(I)
* + QRDL(I) ) # DTHLF
c

C FOR THE COMPARTMENT CONTAINING INTERIOR FIRE(S) ADD THE EFFECTS OF
C THE PLUME ENTRAINMENT AND GENERATION AT THE FIRE BASES

IF( I .NE. IFRCMP ) GO TO 180

c
CALL FIRE( I, NSPCS, GFB, CFB, EFB)

c
RHSCU(I) = RHSCU(I) + DT # GFB + DTHLF # GPENT-
RHSCL(I) = RHSCL(I) - DTHLF # GPENT

c

DO 174 J=1, NSPCS
RHSSU(J, I) = RHSSU(J, 1) + DT # CFB(J) + DTHLF # CPENT(J)
174 RHSSL(J, 1) = RHSSL(J, 1) = DTHLF * CPENT(J))

RHSEU(1) = RHSEU(I) + DT ®* EFB + DTHLF % EPENT
RHSEL(I) = RHSEL(I) - DTHLF # EPENT
180 CONTINUE
c
C SCALE DOWN THE {X» VECTOR TO SCALED MAGNITUDES AND RETURN
c
CALL SCALE( -1, X, NVAR )
c
RETURN
END



DG, ID )

~

SUBROUTINMNE HEIGHT ( IC, YNEW,
C
c/

C OBJUECTIVE
C (1) HEIGHT FINDS THE LOWER ZONE DEPTH (THERMAL DISCONTINUITY POSITION)

C GIVEN THE LOWER ZONE VOLUME, VNEW, AND A FIRST GUESS AT ZD, IDG.
cs
c

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIMZ,
ITSPRD, NPASS. TFINAL, IDBUG1, EPSLN, MAXITR: MAXCUT,
JCBSKP

COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX{30), IMIN(30),
IRAY(116), IRAYS(22), JMAX(30), JMIN(30), L5N, MAXELI, NS,

(AR R

1
2 CH, CL(4), CW, DWS, HSTS, IARX (40, 15), IARY (40, 12}, ICLL,
3 ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(?),
4 ISSWLI(F: 10), ISSWLJ(F. 10), ISSWRI{F, 10), ISSWRJ(3, 10},
5 ISWSL(13,8), ISWSR(15, 8), ISTART, MPROJ, IPJYUL, IPJLL.
[-) IPJUR, IPJLR, JEND, JONE(?), JSTART. NJS, NSG.: NV, SGWD(F),
7 SL, SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT (24),
8 XMN(30), XMX(30), XCOR(F), YCOR(?), Z{(30), SSGWD, TVSG,
9 HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), SZ(30?,
1 CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
2 FHMIN
C
C INITIALIZE ZD AND RETURN IF VNEW = O
C
ZD = 0.
IF(C VNEW .LE. Q. ) RETURN
C
C MAKE AN INITIAL ESTIMATE OF ZID
C
ID1 = IDG
ANEW = VNEW / CL(IC)
ITT =0
C
C USE SUBR XSEC TO VERIFY THE GUESS
C

10 ITT = ITT + 1
CALL XSEC( IZID1, Al )

C
C CONSIDER ZD TO BE FOUND IF XSEC GIVES A LOWER CROSS-SECTION AREA
C WITHIN 0.1 % OF THE DESIRED VALUE.
C
DIFF = ABS( ANEW - Al )
TOL = 0. 001 # ANEW
IF¢ DIFF .LT. TOL ) GO TO 20
c
C ALLOW ONLY 10 TRIES AT THIS ITERATIVE SOLUTION BEFORE STOPPING
C
IF( ITT .6T. 10 ) GO TO 30
C
C CORRECT THE GUESS IN PROPORTION TO THE DIFFERENCE AND TRY AGAIN
c
ID1 = ID1 * ( 2. - Al / ANEW )
GO TO 10
c
20 D = ZID1
RETURN
C

30 WRITE(&, 99) ITIME, IC., IDG.ZD, ZD1.,ANEW,Al, TOL,DIFF
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99 FCRMAT {iH1, 2X, 'CONVERGENCE FAILURE IM SUBR HEIGHT, TIME =/, 110//
®# 22X, 110, 6E13.7 7/ ¢ ¥, bLE13.7 )
STOP
END

A-92



SUBROUTINE RADTN(IC, IL. TU, TL, CHIU, CHIL, ROU, ROL., NSPCS,
#* vLO. QRU, GRL)
c

VUP,

c/ -
C OBJECTIVE

C (1) RADTN FINDS THE NET RADIATION HEAT TRANSFER AMONG THE UPPER
AND LOWER GAS ZONES AND THE CABIN SURFACES.

INPUT VARIABLES:

IC COMPARTMENT NUMBER

r4N

LOWER ZONE DEPTH (FT)

TU, TL = UPPER AND LGWER ZONE TEMPERATURES (R)

NSPCS = NUMBER OF SPECIES

VUP, VYLO = UPPER AND LOWER ZONE VOLUMES

QUTPUT

QRU = NET RADIATION HEAT GAIN RATE BY UPPER ZONE (BTU/SEC)

GRL = NET RADIATION HEAT GAIN RATE BY LOWER ZONE (BTU/SEC)

CHIVU, CHIL = UPPER AND LOWER ZONE COMPOSITION ARRAYS (MASS FRAC)

(s NeNsRsRo NN NeNsNeNeRs N NoNoNe N N NoNe NoNe NN ¢}

COMMON/MATLS/TABX (18, 7, &), TABY(18, 7, 6), NTXG, FOX1. RADTAB(7), RADI,

[V AN VI

WMIGF, TRNSIN(7)
COMMON/PARAMS/GRAV, PI, QTR, RGAS, SIGMA, SQD, THAU. TOL., EC, EP
COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP (4), IMAX(30), IMIN(30),

ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IDNE(?),

HT1, HT2, HT3, HT4(10), NSSTS, SL.SW, §X(30), SZ¢(30),

N JONAOPLM~

FHMIN
COMMON/RADTN/ALPC, ABSCF (30), EB, QC(2)
DIMENSION CHIU(11,4), CHIL(11,4)

c
GRVU = 0.
GQRL = O.
C
C FIND APPROXIMATE GAS ZONE SURFACE AREAS
c
AUT = 2. # ( CL(IC) #» CW + ( CH - ZL ) # ( CW + CL(IC) )
ALT = 2. # ( CL(IC) » CW + ZL * ( CW + CL(IC) } )
c
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FOX(7), NMATLS, DQI, DGM(7), GAMI, GTAB(7), ITF(20). IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20)., ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QC1,GP(7), QTAB(7). RHOI,

RHOM (7). RSI, RTAB(7),RTGI(10),UTAB(7), CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL(30, 2,48}, TSP(2, 2, 4), CPM(7), WMMTL (7).,

IRAY(116), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 15), IARY (40, 12), ICLL.,

ISSWLI(9, 10), ISSWLJ(F, 10), ISSWRI(F, 10), ISSWRJ(F; 10),
ISWSL(13,8), ISWSR(13,8), ISTART, NPROV, IPUUL, IPJLL,
IPJUR, IPJLR, JEND, JONE(9)., JSTART, NJS, NSG, NV, SGWD (%),
SL, SWD(20), YN(20, 3), VENTH(24), VENTW(24), VENTT(24),
XMN(30), XMX(30), XCOR(F), YCOR(9), Z(30), SSGWD, TVSG,

CNCTNS(24), NCOMPS, IFRCMP, FLOW(Z24), INTO(24), YTOTAL(4).,



C COMPUTE MEAN BEAM LENGTHS (FT)
C
BLMU = O
IF(C AUT .NE. Q. ) BLMU = 3.6 #* VUP / AUT
BLML = O.
IFC ALT .NE. 0. ) BLML = 3.6 # VLO / ALT
C
C ZONE EMITTANCES (GREY GAS APPROXIMATION)
c

SCL = CHIL(NSPCS, IC) # ROL
SCU = CHIU(NSPCS, IC) # ROU

[
EGL = t. - EXP ( = ( 0.1084 # SCL + 0.1 ) # BLML »
EGU = 1. — EXP ( - ( 0.1054 & SCU + 0.1 ) # BLMU )
(o}
C RDIATION EMITTED BY EACH ZONE
c
QREMTU = SIGMA # EGU # AUT # (TU ##4)
GQREMTL = SIGMA # EGL 3+ ALT # (TL 3##4)
[
C RADIATION ABSORBED BY EACH ZONE WHICH WAS EMITTED BY SURFACES IN
C CONTACT WITH IT
Cc
XXU = 0.
XXL = O.
Cc
DO 10 J=1,LSN
c

CALL COVER(J, IC, ZL., AU, AL )
XXU = XXU + AU # ( TSL(J, 2, IC) ##4)
10 XXL = XXL + AL # ( TSL(J, 1, IC) #%4)

c
CALL XSEC( ZL, AUPT, ALPT )
XXU = XXU + AUPT # ({ TSP(1,2, IC))##4 + (TSP(2,2,1IC))*%4)
XXL = XXL + ALPT # (( TSP(1,1,IC))##d + (TSP(2,1, IC))#n4q)
c
XXU = XXU + EGL # CW #.CL(IC) # TL =*%4
XXL = XXL + EGU w CW # CL(IC) # TU ##4
c
GRABU = XXU % SIGMA # EGU
QRABL = XXL = SIGMA # EGL
c
C NET RADIATION RATE OF HEAT GAIN FOR EACH ZONE
c

GRU = GQRABU - GREMTU
GRL = QRABL - GREMTL

IF THIS IS THE INTERIOR FIRE COMPARTMENT SET THE FLUX LEVELS QC(1) AND
QC(2) FOR USE IN SUBR RATES ON THE NEXT FLAME SPREAD PASS

OO0O0n

IFt IC .NE. IFRCMP ) RETURN

COMPUTE APPROXIMATE VIEW FACTOR FOR RADIATION FROM THE UPPER ZONE
GAS TO TARGETS IN THE LOWER ZONE

0000

DIST = 2. =+ IL

VF = 1.0

IF¢( DIST .LE. 0. ) @O TO 20
XX = CW / DIST

YY = CL(IC) / DIST

XR = SQRT( 1. + XX # XX )
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OO0

OO0

2

YR = SQRT( 1. + YY # ¥YY )
VF = ( XX # ATAN(YY/XR) / XR ) + ( ¥YY % ATAN(XX/YR) / YR
VF = 2. % VF / PI

o] CONTINUE

FIND QC(2), FLUX TO TARGETS IN THE UPPER ZIONE
GC(2) = QREMTU / AUT

FIND QC(1), FLUX TO TARGETS IN THE LOWER ZONE
QC(1) = (1. - EGL) # VUF # EGU # SIGMA # (TU#%4)

RETURN
END
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SUBROUTINE SRFTMP

C
c/ - -
C
C DOBJECTIVES .
C (1) SRFTMP COMPUTES THE NEW AVERAGE SURFACE TEMPERATURES OF THE LINING
c MATERIALS SURFACES AND THE PARTITION SURFACES
c
C (2) THE CONVECTIVE AND RADIATIVE HEAT FLOWS TO THE SURFACES ARE ALSO
c COMPUTED FOR OQUTPUT DOWNSTREAM
c
C COMMENTS
C (1) THE VIEW FACTOR FOR RADIATION FROM THE UPPER ZONE REACHING SURFS
c IN CONTACT WITH THE LOWER ZONE IS A CONSTANT (VERY) ROUGH
o ESTIMATE OF 0.5 IN THIS VERSION
C
c/
c
COMMON/CNTRL /DELTAT, DELTSP, ECOFLG, IDELT, IDENT{(20), IDTPRV, IPEMS,
1 IPSPR, IPAUX, IRATIO, ISAVE, ISCALE; ITFIN, ITIME, ITIM2,
2 ITSPRD. NPASS, TFINAL, IDBUG1, EPSLN, MAXITR, MAXCUT,
3 JCBSKP
COMMON/GMTRY/IMATL (20), IMATS(7), IMTLP (4), IMAX(30), IMIN(30),
1 IRAY(116), IRAYS(22), JMAX(30), JMIN(30), LSN. MAXELI, NS,
2 CH, CL(4), CW, DWS, HSTS, TARX (40, 135), IARY (40, 12), ICLL,
3 ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(?),
4 ISSWLI(?, 10), ISSWLJ(?, 10), ISSWRI(?, 10), ISSWRJ(F, 10),
S ISWSL(15,8), ISWSR(15, 8), ISTART, NPROUJ, IPJUL., IPJLL,
& IPJUR, IPJLR, JEND, JONE(?), JSTART, NJS:; NSG, NV, SGWD(?) ,
7 SL., SWD(20)., VN(20, 3), VENTH(24), VENTW(24), VENTT(24),
8 XMNC30), XMX(30), XCOR(?), YCOR(D), Z(30), SS6WD, TVSG,
Q9 HT1, HT2, HT3, HT4(10)., NS5TS, SLSW, SX(30), SZ2(30),
1 CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTO(24;, VTOTAL(4),
2 FHMIN
COMMON/MATLS/TABX (18, 7, 68), TABY(18, 7, &), NTXG: FOXI, RADTAB(7), RADI,
1 FOX(7), NMATLS, DQI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
2. ITFC(20), YTFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
3 ITPE(20), ITPES(7), ITPS(7),QCI,QP(7), QTAB(7)., RHOI,
4 RHOM(7), RSI,RTAB(7),RTGI(10),UTAB(7), CNDCTY (7}, XMUI,
S XMFI, TKNS(7), TSL(30,2,4), TSP(2, 2, 4), CPM(7), UMMTL(7),
& WMIGF, TKNSIN(7)
‘COMMON/RADTN/ALPC, ABSCF (30), EB, GC(2)
COMMON/GASES/CHIL (11, 5), CHIVU(11, 3),CP,NGAS(11), NSPCS, PAMB, PF(3),
1 RHOAM, RHOL (3), RHOU{(3), TAM, TL(3), TU(S), VOLL(S3),
2 VOLU(3), ZD(5), XTHEN(120), WMOLEC(11), TWO(101),
3 JCOR(120)
COMMON/PARAMS/GRAV, P1. QTR RGAS, SIGMA, 840, THOU, TOL. EC, EP
c
COMMON /PRTCMN/ ASRFUZ (22, 4), ASRFLZ (22, 4), CVFLWU(22, 3),
* CVFLWL (22, 4), RDFLWU (22, 4), RDFLWL (22, 4),
* VTFLWV (24, 2), VTFLWE (24, 2), FBVDOT(30),
* FBSDOT(11, 30), FBGDOT(30). FRENTR (30)
C
DATA H / 5. 5E-4 /
C
DO 20 ICHMP=1,NCOMPS
C
C FIND GAS ZONE BEAM LENCTHS AND EMITTANCES OF EACH SAS 2Z0ONE
o
AUT = 2. # ( CL(ICMP) # CW + ¢ CH — ZDC(ICMP) ) # ( CW + CL(ICMP)))
ALT = 2. # ( CL(ICMP) # CW + ZD(ICMP) # (CW + CL(ICMP) ) )
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BLMU = 0.
IFC AUT _NE. 0. ) BLMU = 3.6 # VOLUCICMP) / AUT
BLML = Q.

IF( ALT .NE. O. ) BLML 3.6 ¥ VOLL(ICMP) / ALT

SCU = CHIU(NSPCS, ICMP) # RHOUC(ICMP)
SCL = CHIL(NSPCS, ICMP) # RHOL(ICMP)

EGU = 1. = EXP{ =( 0.10%4 % SCU + 1.0 ), # BLMU )
EGL = 1. - EXP({ =( 0.1034 # SCL + 1.0 ) # BLML )

FIND THE EMITTED RADIATION BY EACH GAS ZONE ( PER UNIT AREA )

00

REMUG = EGU # SIGMA # ( TU(ICMP) ##4 )
REMLG = EGL # SIGMA # ( TL(ICMP) ##4 )

DO 10 ISRF=1,LSN

SELECT THE MATERIAL NUMBER

o000

IMT = IMATL(ISRF)

RHSU AND RHSL ACCUMULATE THE RIGHT HAND SIDES OF THE DIFFERENTIAL
EQUATIONS FOR THE SURFACE TEMPERATURES

o000

RHSU = 0.
RHSL = 0.

CIN IS THE INSULATION CONDUCTIVITY DIVIDED BY THE MATL THICKNESS

o000

CIN = CNDCTY(IMT) / TKNSIN(IMT)

SUBR COVER FINDS THE CONTACT AREA WITH EACH GAS ZONE: AUPR & ALWR

(e NeN gl

CALL COVER( ISRF. ICMP, ZD(ICMP), AUPR, ALWR )

o000

COMPUTE THE CONVECTIVE TRANSFER TO/FROM THE SURFACE AND ADD TO THE RHS

TXU = TSL(ISRF, 2, ICMP)
TXL = TSL(ISRF, 1, ICMP)

CVYNU = H * AUPR * ( TU(ICMP) - TXU )
CUNL = H # ALWR # ( TL(ICMP) - TXL )

RHSU = RHSU + CVNU
RHSL = RHSL + CVNL

SUBTRACT THE CONDUCTION LOSS THROUGH THE REAR FACE

(s NeNe]

RHSU = RHSU — CIN # AUPR #* ( TXU - TAM )
RHSL = RHSL - CIN *# ALWR # ( TXL - TAM )

C FIND THE INCOMING RADIATION TO THE SURFACE
QRINU = AUPR # REMUG
VFAC = 0.5
QRINL = ALWR * REMLG + ALWR # VFAC # REMUG

FIND THE RADIATION EMITTED 3Y THE SURFACE

o000
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o000

O000n o000

s NeN el

c

0o0o0n

000

QROUTU
QROUTL

AUPR = SIGMA ®* { TXU ##4 ;
ALWR * SIGMA # ( TXL %#4 )

ADD THE RADIATION CONTRIBUTIONS TO THE RIGHT HAND SIDES

RHSU = RHSU + GRINU - GROQUTU
RHSL = RHSL + QRINL - QROUTL

COMPUTE THE CHANGES IN TEMPERATURES

DTU = 0.
DTL = 0.
DT = IDELT / 1000.
IF( AUPR . GT. 0. )

# DTU = ( DT / ( AUPR # CPM(IMT) # RHCM(IMT) # TKNS(IMT))) # RHSU
IF( ALWR . 6T. 0. )
# DTL = ( DT / ( ALWR # CPM(IMT) # RHOM(IMT) * TKNS(IMT))>) # RHSL

UPDATE THE TEMPERATURES OF THE LINING SURFACE

TSL(ISRF. 2, ICMP) = TSL(ISRF, 2. ICMP)
TSL(ISRF, 1, ICMP) = TSL(ISRF, 1, ICMP)

+ DTV
+ DTL

SET HIBERNATION VALUES FOR SURF. TEMPS. WHEN CORRESPONDING

AREAS ARE ZERO

IF( AUPR . LE. 0. ) TSL(ISRF.,2,ICMP) = TSL(ISRF, 1, ICMP)
IFC ALWR .LE. 0. ) TSL(ISRF, 1, ICMP) = TSL(ISRF,a, ICMP)

SAVE THE AREAS AND INCOMING FLOWS FOR PRINTING IN SUBROUTINE QUTPUT

ASRFUZ (1ISRF, ICMP) = AUPR
ASRFLZ(ISRF, ICMP) = ALWR
CVFLWU(ISRF, ICMP) = CVNU
CVFLWL(ISRF, ICMP) = CVNL
RDFLWU(ISRF, ICMP) = GRINU
RDFLWL ( ISRF, ICMP) = QRINL

10 CONTINUE

THIS SECTION COMPUTES THE NEW PARTITION SURFACE TEMPERATURES

COMPUTE THE AREA OF CONTACT WITH THE PARTITIONS

CALL XSEC( ZD(ICMP),
CALL XSEC( CH, ATTL )
AUPR = ATTL - ALWR

ALWR )

SELECT THE MATERIAL PROPERTIES OF THE PARTITION AND INITIALIZE TERMS

IMT = IMTLP(ICMP)

CIN = CNDCTY(IMT) / TKNSINCIMT)

RHSU = O.
RHSL = 0.
TXU = TSP(2, 2, ICMP)
TXL = TSP(2, 1, ICMP)
DTU = 0.
DTL = O.

FIND THE CONVECTIVE FLOW TO THE SURFACES
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CUNU =
CVNL =
c
RHSU = RHSU + CVNU
RHSL = RHSL + CVNL
c
C SUBTRACT THE CONDUCTION LOSS
C

H » AUPR # ( TUCICMP) - TXU »
H # ALWR # ( TL{ICMP) - TXL )

RHSU = RHSU - CIN # AUPR # ( TXU ~ TAM )
RHSL = RHSL - CIN # ALWR #* ( TXL - TAM )

c
C FIND THE INCOMING RADIATION AND EMITTED RADIATIONM
C
QRINU = AUPR # REMUG
VFAC = 0.5
QRINL = ALWR # REMLG + ALWR # VFAC # REMUG
GROUTU = AUPR # SIGMA # ( TXU ##4 )
QROUTL = ALWR # SIGMA # ( TXU #*%4 )
c
C ADD THE RADIATION TERMS TO THE RIGHT HAND SIDES
C

RHSU = RHSU + GRINU - QROUTU
RHSL = RHSL + GRINL - GROUTL

[e Mo Ne]

IF( AUPR . GT.
* DTU = ( DT /
IF( ALWR . GT.
# DTL = ( DT /
TSP (1,2, ICMP)
TSP(2. 2, ICMP)
TSP (1, 1, ICMP)
TSP (2, 1, ICMP)

AREAS ARE ZERO

e NeNeNe]

IF( AUPR .GT.

TSP(1, 2, ICMP)

TSP(2, 2, ICMP)
12 CONTINUE

IF( ALWR .GT.

TSP(1, 1, ICMP)

TSP(2, 1, ICMP)
14 CONTINUE

Q.

NN W~0~0O

)
AUPR #* CPM(IMT)
)
ALWR # CPM(IMT)
TSP(1, 2, ICMP) +
TSP (2. 2, ICMP) +
TSP(1, 1, ICMP) +
T3P (2, 1, ICMP) +

) GO TO 12
TSP(1. 1, ICMP)
TSP(2, 1, ICMP)

) GO TO 13
TSP (1,2, ICMP)
TSP(2, 2, ICMP)

C SAVE THE AREAS AND INCOMING FLOWS

o

c
ASRFUZ (21, ICMP)
ASRFLZ (21, ICMP)
CVFLWU (21, ICMP)
CVFLUWL (21, ICMP)
RDFLWU (21, ICMP)
RDFLWL (21, ICMP)

c

ASRFUZ (22, ICMP)
ASRFLZ (22, ICMP)
CVFLWU (22, ICMP)
CVFLWL (22, ICMP)
RDFLWU (22, ICMP)

AUPR
ALWR
CVNU
CVNL
QRINU
GRINL

wuwnuoy

AUFR
ALWR
cuny
CVNL
QRINU
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FIND THE TEMPERATURE CHANGES AND UPDATE THE TEMPERATURES

# RHOMCIMT) # TKNS(IMT)

# RHOMCIMT) # TKNS(IMT)
DTV
DTV
DTL
DTL

)

)

) # RHSU

} # RHSL

SET HIBERNATION VALUES FOR THE SURFACE TEMPS WHEN CORRESPONDING



RDFLWL (22, ICMP) = GRINL
CONTINUE
RETURN

END
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SUBROQUTINE SCAN(I)

OBJUECTIVE(S)

(1) SUBR SCAN SCANS THE ARRAYS OF LINING SURFACE AND SEAT ELMNTS TO
ISOLATE GROUPS OF CONTIGUOUS FLAMING ELMNTS WHICH FORM THE BASE
AREAS QF FIRES. WHEN A GROUP OF ELMNTS IS DISCOVERED THE FOLLOWING
QUANTITIES ARE COMPUTED AND ASSIGNED TO THIS NEW FIRE —--

K = FIRE NUMBER ( A COMPLETE RENUMBERING OCCURS AT EACH FLAME
SPREAD PASS )

AF = FIRE BASE AREA

IVMAX, IVMIN, JVMAX, JVMIN, IVMX, IVMN, JVMX, JVMN = MAXIMUM AND

MINIMUM VALUES OF THE I AND J INDICES OF THE ELMNTS
COMPOSING THE FIRE BASE. TWO COPIES ARE KEPT.

ISTART, JSTART, IEND, JEND = I AND J IMDEX VALUES DEFINING THE
REGION OVER WHICH THE SEARCH FOR FIRES WAS JUST
CONDUCTED.

ZB = THE DISPLACEMENT OF THE CENTER OF THE FIRE BASE FROM THE

FLOOR

YZ = THE HYDRAULIC RADIUS OF THE FIRE BASE AREA
FLML = THE FLAME LENGTH FOR THE FIRE
ALPC = THE FLAME BASE CENTER EMITTANCE FOR 7HIS FIRE

ISFIRE= SEAT GROUP NUMBER (IF ANY) ON WHICH THIS FIRE IS BURNING
VALUE OF ZERO => FIRE IS ON LINING SURFACES

IZONE = THE GAS ZONE IN WHICH THE BASE CENTER OF THIS FIRE IS
LOCATED. VALUE = 1 =2 LWR ZONE. = 2 =2> UPPER IONE.

IXFIRE= FLAG TO IDENTIFY WHICH PART OF A SEAT GROUP ON WHICH A
SEAT FIRE IS LOCATED (USED ON SEAT FIRES ONLY)
IXFIRE = 1 => FIRE IS ON CUSHION BOTTOM
IXFIRE = 2 a> FIRE IS ON CUSHION TOP AND FRONT
IXFIRE = 3 => FIRE IS ON BACKREST

FSN1, FSN2, FSN3 = NUMBERS OF FLAMING ELMNTS ON THE CUSHION BOTTOM
CUSHION TOP, AND BACKREST RESPECTIVELY, OF A FIRE BURNING
ON A SEAT GROUP. USED ONLY FOR SEAT FIRES

NSFL = THE NUMBER OF FLAMING ELMNTS OF EACH OF THE 7 SURFACES OF
A SEAT GROUP. USED ONLY FOR SEAT FIRES

PDH = THE SMOLDERING RANGE FOR THE FIRE.

comB THE COMBUSTION ZONE LENGTH.

THE STOICHIOHETRIC OXYGEN-TO-FUEL RATIO.

GAMMA
OMEGA = THE INVERSE VOLUMETRIC EXPANSION RATIO.

RHOZ = THE FUEL VAPCR DENSITY AT THE FIRE BASE PLANE.
UZ‘ = THE FUEL VAPOR VELOCITY AT THE BASE PLANE.

RADFIR= THE RADIATION LOSS FRACTION FOR THIS FIRE.
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IF THIS FIRE CONTAINS IGNITION SOURCE ELEMENTS --

AEXP = THE DIFFERENCE, IF ANY, BETWEEN THE TOTAL BASE AREA FOR
THIS FIRE AND THE AREA COMPOSED OF IGNITION SOURCE ELMNTS.

ALSO. SUBR SCAN SETS NEW VALUES FOR --

ISAVE = A FLAG TO CONTROL SUBSEQUENT CALLS TO THIS SUBROUTINE
FOR THE SAME SURFACE NUMBER (SEE COMMENT 1).

IF = AN ARRAY INDICATING FOR EACH ELEMENT HOW MANY NEIGHBORING
ELEMENTS TO THAT ELEMENT ARE IN THE FLAMING STATE.

COMMENTS )

(1) THE USE OF SUBR SCAN IS AS FOLLOWS. AT THE START OF A FLAME SPREAD
CALCULATION SCAN IS CALLED FOR EACH SURFACE IN SEQUENCE. WHEN A
FIRE IS DISCOVERED AND ITS PROPERTIES AND LIMITS DETERMINED,
CONTROL LEAVES SUBR SCAN AND GOES TO SUBRS COND. FCON. ETC. EVEN
THOUGH THERE MAY BE ADDITIONAL FIRES ON THE CURRENT SURFACE. IF
THERE ARE OTHER FIRES, THE FLAG ISAVE IS USED TO DIRECT CONTROL
BACK TO SCAN AGAIN WITHOUT SKIPPING TO A NEW SURFACE. WHEN A FIRE
BASE OVERLAPS TWO OR MORE CO-PLANAR LINING SURFACES THE VALUE OF
I IN THE CALL MAY BE CHANGED BUT ALL FIRES ON THE CO-PLANAR SET OF
LINING SURFACES WILL BE DISCOVERED THRU THE USE OF ISAVE.

(2) DUE TO THE DESIGN DESCRIBED ABOVE SUBR SCAN DEPENDS UPON THE
RETENTION OF THE VALUES OF SOME LOCAL (INTERNAL) VARIABLES
BETWEEN CALLS.

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,

1 IPSPR, IPAUX, IRATIO, ISAVE, I1SCALE, ITFIN, ITIME. ITIM2,
2 ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN: MAXITR, MAXCUT,
3 JCBSKP

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9, 16, 22).,
IWORD(120, 13), IWORDS(9, 14, 22}, NFLM(7), NPYR(7),
RGS(10,7),R8S(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30). VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AF1, AEXP, COMB(30), DGK, FLML (30), FSN1,
FSN2, FSN3, GAMMA (30), IBURN, IF(&00), IGMNI., IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX(30),
IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX(30),
JUMIN(30), JUMN, JVMX, K, NFE(30), NFIRES, NIJC, NI1JSQ,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ (30), RSF(7), RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG: IFRVNT, GENRAT (11), TDGMTL(7),
TR(7), TPC(7)

COMMON/GASES/CHIL (11, 5), CHIU(11, 3), CP,NGAS(11), NSPCS, PAMB, PF(3),
RHOAM, RHOL (%), RHOU(S), TAM, TL(S), TU(S), VOLL(3),
VOLU(3), ZD(S), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)

COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX (30), IMIN(30),
IRAY(116), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX(40, 13), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9),

ISSWHLI(Y, 10), ISSWLJ(F, 10), ISSWRI(F, 10), ISSWRJI(T, 10),
ISWSL(15,8), ISWSR(1%,8), ISTART, NPROJ, IPJUL, IPJLL,
IPJUR, IPJLR, JEND, JONE(9), JSTART, NJS, NSG, NV, SGWD(9),
SL, SWD(20), YN(20, 3), VENTH(24), VENTW(24), VENTT (24),
XMN(30), XMX(30). XCOR(9), YCOR(9), Z(30). SSGWD, TVSG,
HT1,HT2, HT3, HT4(10), NESTS, SLSW, SX(30), SZ(30),

CNCTNS (24), NCOMPS, IFRCMP, FLOW(24), INTO(24). VTAOTAL (4),

PLUAN~OONTGOLLWRA -

WN -

= 0NN AbLUWD~

A-102



)

2 FUMIN
COMMON/MATLS/TABX (18, 7. &), TABY (18, 7, &), NTXG, FOXI, RADTAB (7). RADI,
FOX{7), NMATLS, DQI, DGM(7), GAMI. 3TAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),GCI, GP(7), GTAB(7), RHOI,
RHOM(7), RSI, RTAB(7), RTGI(10), UTAB(7), CNDCTY (7}, XMUI,
XMFI, TKNS(7), TSL(30,2,4), TSPR(2,2,4),CPM(7), WMMTL (7)),
WMIGF, TKNSIN(7)
COMMON/PARAMS/GRAV, P1, QTR, RGAS, SIGMA, SQD, THOU, TOL, EC. EP
COMMON/RADTN/ALPC, ABSCF(30),EB, QC(2)
THE LOCAL ARRAYS IFR AND JFR WILL BE FILLED WITH THE I AND J INDICES
OF ELMNTS IN STATE 3 (FLAMING). THEY ARE THE WORKING MATERIAL FOR
CONSTRUCTING FIRE BASE AREAS. THE ARRAY IUSE WILL CONTAIN A CODE FOR
EACH FLAMING ELMNT SIGNALING IF IT HAS YET TO BE INCLUDED IN A FIRE
BASE. IFR, JFR, AND IUSE ARE SINGLY DIMENSIONED AT A LARGE ENOUGH
VALUE TO CDVER ALL LINING SURFACE AND SEAT ELMNTS. SINGLE DIMENSIONING
IS USED TO FACILITATE SHIFTING DATA WITHIN THE ARRAYS. TEMJ AND GCMB
ARE TEMPORARY WORKING ARRAYS
DIMENSION IFR(620), JFR(620), IUSE(&620), TEMJ{(7), GCMB(30)
IF ISAVE IS ZERD THIS IS THE FIRST EXAMINATION OF THIS SURFACE 50 SKIP
TO STMT 1 FDOR SOME INITIALIZATION OF WORKING VRBLS.
IF(ISAVE. EG.0) GO TO 1
THIS TEST PROTECTS AGAINST AN ERRONEOUS RE-CALL OF THIS SUBR. NTOT IS
A COUNT OF THE NUMBER OF FIRE BASE ELMNTS DISCOVERED.
IF(NTOT.EG. 0) 60 TO 173
GO TO 3
ON THE FIRST PASS FOR A SURFACE INITIALIZE THE COUNTERS FSMi, FSNa,
FSN3 AND NSFL.
1 FSN1=0.0
FSN2=0.
FSN3=0.
DO 2 KS=1,7
2 NSFL (KS)=0
C INITIALIZE THE ARRAY IF.
3 DO 20 IJ=1, 600
20 IF(IU)=0 )
€ THIS TEST SKIPS CONTROL TGO STMT 30 ON THE FIRST CALL FOR SURFACE I.
IF¢(ISAVE. EQ. 0) 60 TO 30
C ICTR 1S A COUNTER OF THE CURRENT LOCATION IN THE IFR AND JFR ARRAYS
C SET IT TO 1 TGO START.
ICTR=!
C IF THIS SURFACE, I, IS A SEAT GRCOUP (AND THIS 1S THE SECOND OR
C SUCCEEDING SCAN OF THIS SURF) SKIP TO STMT 22 TO SET UP SPECIAL I AND
C J INDEX LIMITS FOR SCANNING OF SEAT GROUP SURFACES
IF(I.GT.LSN)GOC TO 22
C FOR LINING SURFACES ESTABLISH J INDEX SCAN LIMITS AND SKIP TO 176&.
Ji=1
J2=JEND
G0 TO 176
€ ICOUNT IS A SWITCH TO INDICATE WHICH SEAT SURFACES HAVE BEEN SCANNED
€ THE TEST ON ICOUNT = 0 IS A PROTECTION AGAINST ERRONEQUS CALLS
22 IF(ICOUNT.EG. 0)GC TO 173
C THIS COMPUTED GO-TO SWITCHES CONTROL TO STMTS WHICH SEARCH VARIOUS
C PARTS OF THE SEAT GROUP FOR FLAMING ELMNTS. THE DECISION IS BASED ON
C WHICH PARTS HAVE BEEN SCANNED IN EARLIER CALLS. THE SCANNING STMTS ARE
C 23 THRU 28 AND 1731 THRU 1744. % SOME CLEAN-UP 1S NEEDED HERE .
GO TO (1741,1742,1744, 1744, 24), ICOUNT
23  IBK=t
I10N=6&
1TWO=7
G0 TD 2S
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24 IBK=2
ION=S
ITWO=18
293 DO 27 NN=1, NTOT
IF(JUFR(NN). GE. ION . AND. JFR(NN).LE. ITW0)GO TO 28
27 CONT INUE
IF(IBK—-1)1744,1744, 1745
28 IF(IBK-1)1743, 1743, 1746
C IF CONTROL REACHES THIS POINT, THIS IS THE FIRST SCAN OF THIS SURFACE
C ON THIS SPREAD PASS5 SO START WITH THE MINIMUM I AND J INDICES FOR THE
C SURFACE
30 ISTART=IMIN(I)
JETART=JMIN(I)
C FOR LINING SURFACES THE SCANMING PROCESS WILL TAKE PLACE OVER ALL
C ADJACENT CO-PLANAR SURFACES. STMTS 110 THRU 160 FIMD THE MAXIMUM I AND
C J INDICES FOR SCANNING IN THIS CASE.
IF(I.LE.LSN) G0 TO 110
IS=I-LSN
GO TO 160
110 IP=0
120 IF((I+IP+1).LE.LSN) GO TO 130
I=I+1IP
GO TO 160
130 IP=IP+1
IT2aI+IP
DO 140 IX=1,3
IF(VUNCI, IX). NE. VNCIT, IX)) 80 TO 150
140 CONTINUE
G0 TO 120
150 IsI+IP-1
160 IEND=IMAX(I)
JEND=JMAX (I)
ICTR=0
THE NESTED LOOPS THRU 145 AND 170 SEARCH OVER THE REGION OF ELMNTS
DEFINED BY ISTART, IEND, JSTART, AND JEND TO SET UP THE LISTS (ARRAYS)
IFR AND JFR WHICH CONTAIN THE I AND J INDICES OF ALL STATE 3 ELMNTS
WITHIN THIS REGION. ICTR IS THE COUNTER OF THE TOTAL NUMBER FOUND.
ALSO THE MARKER LIST IUSE IS INITIALIZED TO ZERQ AND, IF THIS IS A
SEAT, NSFL IS FILLED WITH THE NUMBER OF STATE 3 ELMNTS ON EACH OF THE
SEAT SURFACES.
DO 170 II=ISTART, IEND
DO 1465 JJ=JSTART, JEND
CALL CVOUTI(II,JJ, I, 1IST: ISTP, ITFCP}
IF(IST.NE. 3 .0OR. 1ST.NE. ISTP) GO TO 145
162 ICTR=ICTR+1
IFR(ICTR)=I1
JFROICTR) =JV
IUSE(ICTR) =0
IF(I.LE. LSN) GO TO 165
KS=IRAYS (JJ)
NSFL (KS)=NSFL (KS)+1
165 CONTINUE
170 CONTINUE
C SAVE THE TOTAL NUMBER OF FLAMING ELMNTS DISCOVERED AS NTOT.
NTOT=ICTR
C IF ND FLAMING ELMNTS WERE FOUND IN THE SCANNED REGION SET THE ISAVE
C FLAG TD ALLOW PROGRESS TO NEW SURFACES AND RETURN.
171 IF(ICTR.GT.0)G0 TO 174
173 ISAVE=0
RETURN-
C THE FOLLOWING Z7 STMTS REARRANGE THE ENTRIES IN THE IFR AND JFR ARRAYS
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IN THE CASE OF SEAT SURFACES ONLY. THE OBJUECTIVE IS TO PLACE ALL
INDICES OF ELMNTS ON THE SEAT CUSHIGM BOTTOM FIRST IN THE ARRAYS, THE
INDICES OF CUSHIGCN TOP AND FRONT ELMNTS SECOND. AND THE INDICES OF
BACKREST ELMNTS LAST. THIS ORDERING IS REGUIRED BY THE CONVENTION
THAT ALL BURNING ELMNTS ON ANY ONE OF THESE THREE PARTS OF A SEAT
ARE REGARDED AS COMPRISING A SINGLE FIRE ON THAT PART
74  IF(I.LE.LSN)>GO TD 1730
ILOC=310
DO 1800 IL=1,NTOT
IF(JFR(IL). GT. 4) 60 TO 1800
ILOC=ILOC+1
JFR(ILOC)=JFR (IL)
IFR(ILOC)=IFR(IL)
1800 CONTINUE
IF((ILGC-310). GE. NTOT)GO TO 1850
DO 1810 IL=1,NTOT
IF(JFRCIL).LT. 19760 TO 1810
ILOC=ILOC+1
JFR(ILOC)=JFR(IL)
IFR(ILDC)=IFR(IL)
1810 CONTINUE
IF¢(ILDC-310). GE. NTOT)G0 TD 1850
DO 1820 IL=1,NTOT
IF(JFR(IL).LT. 5 .OR. JFR(IL).GT.18) GO TO 1820
1LOC=ILOC+1
JFR(ILOC)=JFR(IL)
IFR(ILOC)=IFR(IL)
1820 CONTINUE
1850 1LOC=310
DO 1860 IL=1,NTOT
ILOC=ILDC+1
IFR(IL)=IFR(ILOC)
1860 JFR(IL)=JFR(ILOC)
G0 TO 1741
C FOR LINING SURFACES SET THE VALUES FOR THE LIMITS OF THE J INDICES
C ON A SURFACE TO 1 AND JEND. J1 IS THE LOWEST J VALUE ON THE SURF AND
C J2 IS THE HIGHEST.
1740 J1=1
J2=JEND
G0 TO 175
C THE NEXT 27 STMTS DEFINE THE J INDEX LIMITS FOR SEAT GROUPS AND SET
C THE VALUE OF IXFIRE FOR USE IN THE SPREAD SUBROUTINES CONDS AND FCONS.
C ICOUNT IS ALSD SET TO CONTROL SEAT SCANNING DURING ANY SUBSEQUENT
C CALLS. .
1741 ICOUNT=2
IXFIRE=0
IF(NSFL(1).LT. 1)60 TD 1742
€ SET J LIMITS FOR CUSHIDN BOTTOM.
Ji=t
Ja2=4
IXFIRE=1
ISAVE=1
G0 TO 173
1742 IF(NSFL(&). GT. 0 .OR. NSFL(7).GT.0)G0 TO 1743
ICOUNT =4
G0 TO 1744
C SET J LIMITS FOR CUSHION TOP.
1743 Ji=i9
J2=22
ICOUNT=3
IXFIRE=2
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ISAVE=1
GO TO 175
1744 IFI(NSFL(2).GT.Q .0OR. NSFL(3).6T. 0360 TO 1735
IF(NSFL(4).GT. Q0 .OR. NSFL(5).GT. 0G0 TO 1746
C NO FLAMING ELMNTS HAVE BEEN DETECTED ON THE SEAT, RETURN TO MAIN PGM.
17435 IXFIRE=0Q
ICOUNT=0
G0 TO 173
C SET J LIMITS FOR BACKREST.
1746 J1=5
Ja=18
IXFIRE=3
ICOUNT=5
ISAVE=1
C CONTROL REACHES THIS POINT FOR BOTH SEATS AND LINING SURFACES.
C THE TEST 1S MADE TO FIND IF THE CURRENT SURFACE CONTAINS THE IGN SRC
C FIRE. IF IT DOES, THIS FIRE IS ISOLATED IN THE LOOPS THRU 1750 AND
C 1731 AND THE IF ARRAY 1S COMPUTED FOR THE ELMNTS OF THE IGN SRC FIRE
C SEE SUBR ISIDE FOR THE DEFINITION OF THE ARRAY IF.
175 CONTINUE
IF(IGNFIR.NE. 1. OR. I. NE. IGSN) GO TO 176
NSQ@=0
PERIM=P IGN
ICON=IEND-ISTART+1
DO 1731 IL=1.NTOT
DO 1730 L=1,NIJSQ
IFCIGNIJ(L,L). NE. IFRCIL). OR. IGNIJ(2,L). NE. JFR(IL)) G0 TO 1730
IUSE(IL)=1
IT=1
IF(JFRC(IL). EQ. IGMNJ) IT=2
IF(JFR(IL). EQ. IGMXJ) IT=IT+10
IF(IFR(IL). EQ. IGMNI) IT=IT+100
IF(IFR(IL). EQ. IGMXI) IT=IT+1000
IJ=(IFR(IL)~ISTART+1)+ICON%*(JFR(IL)~JSTART)
IF(IWV)=IT
NSQ@=NSQ+1
1730 CONTINUE
1731 CONTINUE
IGNFIR = 2 IS A FLAG INDICATING THAT THE IGNITION SOURCE FIRE IS
CURRENTLY BURNING. BECAUSE THE IGN SRC FIRE IS ALWAYS HANDLED
SEPARATELY CONTROL NOW GOES TO STMT 330 FOR THE COMPUTATION OF
INDEX LIMITS, FLAME LENGTH. ETC.
IGNFIR=2
G0 TO 350
STMT 176 1S THE STARTING POINT FOR THE PROCESS, GIVEN IN THE NEXT 128
STMTS (THRU 348), WHICH IDENTIFIES THE GROUPS OF CONTIGUOUS ELMNTS
WHICH FORM A FIRE BASE. THE PROCESS WORKS AS FOLLOWS. START WITH THE
FIRST ELMNT GIVEN BY THE I AND J INDICES STORED IN THE FIRST POSITION
OF THE IFR AND JFR ARRAYS. THE EIGHT IMMEDIATELY NEIGHBORING ELMNTS
ARE THEN EXAMINED TO FIND WHICH, IF ANY, ARE FLAMING. FLAMING
NEIGHBORS ARE MARKED BY SETTING THEIR CCRRESPONDING MEMBER OF THE
ARRAY IUSE TO A NON-ZERO INTEGER. WHEN ALL FLAMING NEIGHBORS OF A
FLAMING ELMNT HAVE BEEN FOUND CONTROL MOYES TO THE NEXT MEMBER OF
THE IFR AND JFR LISTS AND THE SEARCH OF NEIGHBORS REPEATS.
EVENTUALLY ALL FLAMING ELMNTS IN A FIRE BASE WILL HAVE BEEN MARKED
AS BEING A NEIGHBOR TO ANOTHER FLAMING ELMNT. CONTROL THEN SKIPS TO
STMT 350 FOR COMPUTATION OF THE FIRE PROPERTIES
176 ICON=IEND-ISTART+1
C SELECT AS THE TEST ELMNT THE ONE GIVEN BY THE FIRST MEMBERS OF THE IFR
C AND JUFR ARRAYS
ICTR=1
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II=IFR(ICTR)
JJU=JFROICTR)
IJ=(II-ISTART+1)+ICON#(JJ-JSTART)
IF(NTOT-1) 173,180, 150
C IF NTOT = 1 THIS IS A SINGLE ELEMENT FIRE
180 NSQ@=1
PERIM=4. #+5QD
IF(IU)=1112
IUSE(ICTR)=1
ISAVE=0
GO TO 3%0
C THE FIRE BASE CONSISTS OF MORE THAN ONE ELMNT. INITIALIZE SEVERAL
C COUNTERS: NOP = NUMBER OF ELMNTS ON THE FIRE BASE PERIMETER

c NS@ = TOTAL NUMBER OF ELMNTS ON THE BASE
c PERIM = THE BASE PERIMETER LENGTH.
c NFOUND = NUMBER OF THE EIGHT POSSIBLE NEIGHBORS THAT ARE
c ALSC FLAMING
c IBASE = A MARKER FOR POSITION IN THE IFR AND JFR LISTS
c NBASE = THE NUMBER OF THE FIRE BASE AREA
c NUSE, NOB = TEMPORARY FLAGS USED IN MARKING NEIGHECRS
190 NSQ@=0
PERIM=0. O
NOP=0
IUSE(1)=1
NFOUND=0
IBASE=1
NBASE=1
NUSE=0
NOB=1

C CHOOSE A FLAMING ELMNT GIVEN BY INDICES II AND JJ AS DETERMINED WITH
C THE CURRENT VALUE OF IBASE
192 II=IFR(IBASE)
JJU=JFR (IBASE)
IJ=(II~-ISTART+1)+ICON#{(JJ-JSTART)
IF(IJ)=1
NSQ@=NSQ+1
C CHOOSE THE NEIGHBORING ELMNT HAVING A LOWER J INDEX, BUT SKIP THIS
C CHOICE IF II, JJ IS ON THE MINIMUM J EDGE.
IF(JJ. LE. J1)GO TO 217
ITi=11
IT2=20U-1
IRET=1
C THE FLAG KLOSE SIGNALS BY A VALUE OF ZERO THAT AT LEAST ONE OF THE
C NEIGHBORS OF A FLAMING ELMNT IS NON-FLAMING SO THAT THE FLAMING ELMNT
C MUST LIE ON THE EDGE (PERIMETER) OF A FIRE BASE.
200 KLOSE=1
C THE LOOP THRU STMT 205 CHECKS ALL MEMBERS OF THE IFR AND JFR ARRAYS
- C TO FIND IF THE NEIGHBOR IS LISTED. IF SO IT IS MARKED - IF IT HAS NOT
C BEEN MARKED ALREADY.
DO 205 IL=1,NTOT
IF(IL. EQ. IBASE)GO TO 205
IFCIT1.NE. IFR(IL) .OR. IT2.NE.JFR(IL)) GO TO 205
IF(IUSE(IL). NE. 0G0 TO 207
NFOQUND=NFQOUND+1
IUSE(IL)=NOB+1
GO TO =207
205 CONTINUVE
KLOSE=O
C THIS COMPUTED GO-TOQ CONTROLS THE SELECTION OF THE NEXT NEIGHBORING
C ELMNT TO BE EXAMINED.
207 GO TO (2195, 225, 2335, 245), IRET
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215 IF(KLOSE. EQ@. 1) GO TO 220
C ELMNT II., Ju-1 IS NOT FLAMING => II, JJ IS ON THE PERIMETER
217 NOP=NQOP+1
IF(IJ)=2
C SELECT THE NEIGHBOR HAVING THE ‘NEXT HIGHER J INDEX VALUE., BUT SKIP IT
C IF II, JJy IS ON THE MAXIMUM J EDGE.
220 IF(JJ.GE. J2)60 TC 227
ITi=11
IT2=JJ+1
IRET=2
G0 TO 200
229 IF(KLOSE.EG. 1) GO TO 230
C ELMNT II, JJ+1 IS NOT FLAMING =2> II, JJ IS ON THE PERIMETER.
227 NOP=NOP+1
IF(IV=IF(IVI+10
230 IF(II.EQ. ISTART) GO TO 237
C SELECT THE NEIGHBOR HAVING THE NEXT LOWER I INDEX VALUE, BUT SKIP IT
C IF II, JJ IS ON THE MINIMUM I EDGE.
ITi=II-1
IT2=JJ
IRET=3
GO TO 200
C ELMNT II-1, JJ IS NOT FLAMING => II, JJ IS ON THE PERIMETER.
235 IF(KLOSE.EG. 1) 60 TO 240
237 NOP=NOP+1
IF(IM=IF(IJV)+100
C SELECT THE NEIGHBOR HAVING THE NEXT HIGHER I INDEX VALUE, BUT SKIP IT
C IF II, JJ IS ON THE MAXIMUM I EDGE.
240 IF(II. EG. IEND) GO TO 247
ITi=II+1
IT2=UJ
IRET=4
G0 TO 200
245 IF(KLOSE. EG. 1) GO TO 250
C ELMNT II+t, JJ IS NOT FLAMING => 11, JJ IS ON THE PERIMETER.
247 NOP=NOP+1
IF(IJI=IF(IJ)+1000
C FOR LINING _SURFACE ELMNTS SKIP TO THE CONSIDERATION OF NEIGHBORS AT
C THE CORNERS OF ELMNT II, JJ.
250 IF(I.LE.LSN)GO TO 299

C FOR SEATS COMPUTE THE PERIMETER FOUND SO FAR. THEN IF ALL FLAMING
C ELMNTS ON THE SEAT PART (CUSH. BOTTOM, CUSH. TOP, OR BACK REST) HAVE
C BEEN CHECKED FOR FLAMING NEIGHBORS SKIP TQ STMT 350. IF NOT SET IBASE
C TO THE HIGHEST INDEX IN THE IFR AND JFR ARRAYS 50 FAR USED AND RETURN
C TO STMT 192 FOR ADDITIONAL CHECKING OF NEIGHBORS BEYOND THAT INDEX.
TEMP=NOP
PERIM=PERIM+TEMP#SQD
NOP=0Q

275 IF(ICTR. GE.NTOT)GO TO 350
ICTR=ICTR+1
IF{(JFR(ICTR). LT. J1 . OR. JFR(ICTR). GT. Y2)G0O TO 275
IUSE(ICTR)=1
IBASE=ICTR
G0 TO 192
C FOR LINING SURFACES TEST THE NEIGHBORS AT THE CORNERS OF ELMNT II, JJ
C TO FIND IF ANY ARE FLAMING, STARTING FIRST WITH II+1, JJ-1. BUT SKIP
C THIS ELMNT IF II, JJ IS ON THE MAX I OR MIN J EDGE.
299 IF(II.GE. IEND .OR. JJ.LE. JV1)GO TO 315
ITi=I1I+1
ITa=uJ-1
IRET=1
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300 DO 30% IL=1,NTOT
C THIS LOOP THRU 305 HAS THE SAME FUNCTION AS THAT THRU STMT 2035; TO
C FIND AND TO MARK NEIGHBORING ELMNTS ALSO FLAMING.
IF(IL. EQ. IBASE)GO TO 30%
IF(ITLI.NE. IFR(IL) .0OR. IT2.NE.JFR(IL)) G0 TO 30%
IF(IUSE(IL). NE. 0)G3 TO 307
NFOUND=NFOUND~+1
IUSE(IL)=NOB+1
GO TO 307
305 CONTINUE
C THIS COMPUTED GO~-TQ CONTROLS THE SELECTION OF THE NEXT NEIGHBORING
C ELMNT TO BE EXAMINED.
307 GO TO (3195, 325, 33%, 340), IRET
315 CONTINUE
C SELECT THE NEIGHBOR II+1, JJ+l, BUT SKIP IT IF II, JJ IS ON THE MAX I
C OR MAX J EDGE.
IF(II.GE. IEND .0OR. JJ.GE.J2)G0 TO 32%
ITi=II+1
IT2=JJ+1
IRET=2
GO TO 300
323 CONTINUE
C SELECT THE NEIGHBOR II-1, JJ+1., BUT SKIP IT IF II. JJ IS ON THE MIN I
¢ DR MAX J EDGE.
IF(II.LE. 1 .0OR. JJ.GE. J2)G0 TO 33%
ITi=II-1
IT2=UJ+1
IRET=3
G0 TO 300
335 CONTINUE
€ SELECT THE NEIGHBOR II-1, JJ-1, BUT SKIP IT IF II, JJ IS ON THE MIN I
C OR MIN J EDGE.
IF(II.LE. 1 .0OR.JJ.LE. J1)G0O TO 340
ITi=I1-1
1T2=JJ-1
IRET=4
GO TO 300
C COMPUTE FIRE PERIMETER.
340 TEMP=NOP
PERIM=PERIM+TEMP*5QD
NOP=0Q
345 CONTINUE
THE FOLLOWING 13 STMTS TEST TO DETERMINE THE NUMBER OF NEWLY
DISCOVERED FLAMING ELMNT NEIGHBORS. IF SOME HAVE BEEN FOUND DURING
THE LAST SCAN CONTROL RETURNS TO STMT 192 TO CONTINUE SCANNING. IF
NONE HAVE BEEN FOUND CONTROL SKIPS TD STMT 350 TO START THE
COMPUTATION QOF FIRE PROPERTIES.
NUSE=NUSE+1
IF(NUSE. LT. NBASE)GD TO 34é
IF(NFOUND. EG. 0)G0 TO 350
NBASE=NFOUND
NFOUND=0
NUSE=0
NOB=NOB+1
346 NEXT=NUSE+1
¢ THE LOOP THRU 348 RESETS THE SEARCH POINT., IBASE, IN THE ARRAYS IFR
C AND JUFR.
DO 348 IL=1, NTOT
IF(IUSE(IL). NE.NOB)GO TO 348
NEXT=NEXT~1
IF(NEXT. NE. 0160 TO 338
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IBASE=IL
GO TO 192
348 CONTINUE
C CONTROL WILL REACH THIS WRITE STMT ONLY IF AN ERROR OCCURS IN THE
C SCANNING PROCESS. PERTINENT WORKING VARIABLES ARE PRINTED AND THE PGM
¢ 1S STDPRED.
WRITE (&, 349)
349 FORMAT(/10X, 47HERROR--DETERMINATION OF ELEMENTS COMPOSING FIRE)
WRITE(&,34%0)1, 11, JJ, ITL, I1T2, ISAVE, NEXT, NSQ, NOP, NOB, NBTOT, NUSE,
1 NBASE, NFOUND. ICTR, IBASE, NTOT, IL
3490 FORMAT(//5X, 1819)
IF(NTQT. LE. 0) STOP
WRITE{(&, 3491) (IFR(NJ), JFR{NJ), IUSE (NJ), NJ=1, NTOT)
3491 FORMAT(/SX, 31%)
STOP
C THE NEXT 13 STMTS DEFINE THE MAXIMUM AMD MINIMUM I AND J INDICES FOR
C THE FIRE BASE JUST DISCOVERED AND ELIMINATE THE ELEMENTS OF THIS BASE
C FROM THE IFR AND JFR ARRAYS.
350 ISET=0
IVMN=599
JVMN=599
IVMX=—1
JVME =1
DO 360 IL=1,NTOT
IF(IUSE{IL)Y. NE. 0) GO TO 355
ISET=ISET+1
IFR(ISET)=IFR(IL)
JFR(ISET)=JFR(IL)
IUSE(ISET)=1USE(IL)
GO TO 360
355 IFCIFROIL).LT. IVMN) IVMN=IFR(IL)
IF(JFR(IL).LT. UVMN) JVMN=JFR(IL)
IFCIFR(IL). 6T. IVMX) IVMX=IFR(IL)
IF(JFR(IL). 6T. UVMX) JVMX=JFR{(IL)
360 CONTINUE
C NTOT IS NOW RESET TO THE NUMBER OF FLAMING ELMNTS REMAINING ON THIS
C SURFACE OR GROUP OF SURFACES THAT HAVE NOT AS YET BEEN ORGANIZED INTO
C A FIRE BASE.
NTOT=1SET
FOR SEATS NO RE-SCANNING WILL BE REQUIRED
IF(I.6T.LSN)GO TO 480
SET THE FLAG 1SAVE = 1 IF RE-SCANNING FOR ADDITIONAL FIRES WILL BE
REQUIRED.
ISAVE=]
IF(ISET. EQ. 0) ISAVE=0
¢ INCREASE THE NUMBER OF FIRES BY ONE AND SAVE THE I AND J LIMITS. IF
C THIS IS A FIRE ON A SEAT ISFIRE(K) WILL BE CHANGED LATER.
480 K=K+1
ISFIRE (K)=0
IVMIN(K)=IVMN
IVMAX (K)=IVMX
JVMIN (K ) =JVUMN
JUMAX (K =JVMX
XNSQ=NSQ
C COMPUTE FIRE BASE AREA.
AF (K)=S3D*SQD*XNSQ
C COMPUTE FIRE BASE HYDRAULIC RADIUS.
YZ(K)=2. O#AF (K) /PERIM
¢ THE NEXT 26 STMTS COMPUTE THE DISPLACEMENT OF THE FIRE BASE CENTER
¢ FROM THE FLOOR, ZB(K)
IF(I.GT.LSN) GO TO 439
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IF(VNCIL. 1) NE. O. )GO TO 489
FOR HORIZONTAL LINING SURFACES ZIB = Z, THE SURFACE DISPLACEMENT.
ZB(KI=Z(1)
GO TO 493
C FOR VERTICAL LINING SURFACES THE MAX AND MIN I VALUES ARE USED TO
C FIND THE VERTICAL EXTENT QOF THE FIRE
483 KXsIVMIN(K)
IF(UNCI, 1), LT. 0. ) KX=IVMAX(K)
ICRIT=IRAY (KX)
FMIN=XMN(ICRIT)
IF(VYN(I, 1).LT.0.) 60 TO 487
DIF=IVMIN(K)~IMIN(ICRIT)
GO TO 488
487 DIF=IMAX{ICRIT)-IVMAX(K]
488 DIF=DIF/2. 0
FMIN=FMIN+DIF
DIF=FLOAT(IVMAX(K)-IVMIN(K))/4. 0O
ZB(K)=FMIN+DIF
G0 TO 493
C FOR SEAT GROUPS ZB IS COMPUTED FROM A WEIGHTED AVERAGE OF THE NUMBER
C OF BURNING ELMNTS ON EACH OF THE 7 SEAT SURFACES. WEIGHTING FACTORS
C ARE THE DISTANCES FROM THE FLOOR TO THE CENTER OF EACH SEAT SURFACE.
489 DO 490 KJ=1,7
490 TEMJ(KJ)=NSFLKY)
SUM=0.
DO 491 Ku=i,7
491 SUM=SUM+TEMJ(KJ)
ZB(KRI=(TEMJ(1)+2. #TEMJU(2)+3. 73+TEMJ(I) +4. S#TEMJI(4)+3. #TEMJI(3)+1. 3%
1ITEMJ (&) +1. 25#TEMJ(7) ) /SUM
IF(ZB(K).LT. 1.0) ZB(K)=1.0
IF(ZB(K). GT. 4. 5) ZIB(K)=4. 5
C BASED ON THE VALUES OF ZB AND THE UPPER ZONE THICKNESS XL, DETERMINE
C IF THE FIRE OCCUPIES THE UPPER ZONE. IZONE(K)=2, OR THE LOWER ZONE.
C IZONE(K)=1.
493 Z0=ZD(IFRCMP)
IZONE (K)=2
IF(ZB(K). LT. Z0) IZONE(K)=1
C FOR SEATS, “SET THE ARRAY ISFIRE. AND THE COUNTERS FSN1. FSN2, AND FSN3
IF(I. LE. LSN) GO TO 300
ISFIRE(K)=I-LSN
FSN1=NSFL (1) )
FSN2=NSFL (&) +NSFL(7)
FON3=NSFL (2)+NSFL (3)+NSFL(4)+NSFL (%)
C PREPARE TO COMPUTE THE FLAME LENGTH AND OTHER FLAME PROPERTIES
C DEPENDENT UPON THE MATERIAL BURNING BY SELECTING THE NUMBER., M, OF
C THE MATERIAL.
500 IF(ISFIRE(K).NE.Q) GO TO 510
II=IVMIN(K)
IX=IRAY(II)
M=IMATL(IX)
GO TO 583
510 JJ=JVMIN(K)
IX=IRAYS(JJ)
M=IMATS(IX)
585 CONTINUE
FOR THE SPECIAL CASE OF THE IGNITION SOURCE FIRE THE COMBUSTION
QUANTITIES QCMB THRU RADFIR ARE COMPUTED AS UWEIGHTERD AVERAGES OF THE
SAME QUANTITIES FOR THE IGN 5RC FUEL AND FOR THE MATL ON WHICH THE
FUEL LIES. THE WEIGHTING FACTORS ARE DETERMINED FROM THE RATIOS OF
THE IGN SRC FUEL AREA, AFI. AND THE TOTAL BASE AREA OF THE FIRE

O

aO0o00On00
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C INVOLVING THE IGN SRC FUEL, AFIK)
IF(IBURN. EQ. D) GQ TO 389
IF(I.NE. IGSN) GO TO 589 »
IFCIGMNI. LT. IVMINC(K) . OR. IGMXI.GT. IVMAX(K)) GO TGO 389
IFCIGMNU. LT. JVMIN(K) . OR. IGMXJ.GT. JVMAX(K)) GO TGO 589
AEXP=AF (K)-AF1 ’
IF(AEXP. LE. 0. O) GO TO S89
RAL1=AFI/AF(K)
RA=AEXP/AF (K)
S87 QCMB(K)=QCI%#RA1+QTAB(M)%*RA2
GAMMA (K)=GAMI*RA1+GTAB (M) #RA2
RHOZ (K)=RHOI#RA1+RTAB (M) *RA2
UZ(K)=XMUTI#*RA1+UTAB (M) #RA2
RADFIR(K)=RADI*RA1+RADTAB (M) *RA2
QCMB(K)=QCMB(K)I* (1. -RADFIR(K))
GO TO &00
587 RA1=0.
RAZ=1.
G0 TO 3587
C PREPARE TO COMPUTE THE FLAME LENGTH BY SELECTING THE APPROPRIATE
C EXTERIOR (TO THE FLAMES) GAS DENSITY AND TEMPERATURE BASED ON WHICH
C ZONE THE FIRE BASE CENTER OCCUPIES.
500 IFCIZONE(K).EQ. 2) GO TO 610
RR=RHOL (IFRCMP)
TT=TL(IFRCMP)
Y02 = CHIL(2, IFRCMP?
GO TO 420
410 RR=RHQU(IFRCMP)
TT=TU{IFRCMP)
Y02 = CHIU(2, IFRCMP)
C THE NEXT 10 STMTS COMPUTE THE FLAME LENGTH. SEE EQ 5-14 OF [1]
620 OMEGA(K)I=1. /(1. +(Y02#QCMB(K) )/ (GAMMA(K) #CP*TT))
R=RR/RHOZ(K)
=0MEGA (K) #R+GAMMA(K) /YD2
TEMP=(0OMEGA(K) /(1. ~OMEGA(K) ) #X /(0. 0081) #X) ##0. 2
TEMP=YZ(K)#TEMP#( (UZ(K) /(R#SQGRT(GRAV#*YZ (K))) ) #%0. 4)
TEMP1=R—-1. +GAMMA(K) /YOD2%( (1. -OMEGA(K)) /OMEGA(K))
TEMP1=(2. 25#TEMP1+1. 6~R)##3
TEMP2=X##3# (1. —-OMEGA(K) #(1. +GAMMA(K) /¥02)/X) #1, 99
FRA=( 2. 0736 #(1, -OMEGA(K)))*#TEMP1/TEMP2
FLML(K)=(1. 49+0. F16#(FKA#*0. 2) ) #*TEMP
C IF THE FLAME LENGTH 1S GREATER THAN THE CEILING HEIGHT SET 1T TO CH.
IF(FLML(K). GT. CH) FLML(K)=CH
C COMPUTE THE COMBUSTION ZONE LENGTH. SEE EQ 5-4 OF [13. IF COMB IS
C GREATER THAN THE CEILING HEIGHT SET IT TO CH.
COMB(K)=1. 49#TEMP
IF(COMB(K). GT. CH) COMB(K)=CH
C THE NEXT 5 STMTS COMPUTE THE EMITTANCE AT THE FLAME BASE CENTER
C SEE EQ@ 2-4 OF r21.
AFTR==1. 8#ABSCF(K)
EXP1=1. -EXP(AFTR#FLML (K))
EXP2=1. ~EXP (AFTR#YZ(K))
EXP3=1. ~EXP(AFTR#SQRT (FLML (K)#FLML (K)+YZ (KX *YZ(K)))
ALPC=EXP1+EXP2~-EXP3
C THE REMAINING STMTS OF THE SUBROUTINE COMPUTE THE SMOLDERING RANGE,
C PDH, SEE SECTICON 4.2.3 OF [11.
ALP=0. S*ALPC
QPR=QP (M) =(QC (1) +QC(2)) /2
P=( (ALP#FLML (K)#FLML (K) )/ (ALPCHPI#*YZ(K)))=YZ(K)
SZZ=ALP#YZ (K) #FLML (K)*FLML(K) /PI
SZZ=8ZZ*( (1. JALPC)-(EB/GPR))
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GAM=-P /3,
AA=-P#P /3,
BB=(2. *P#P#P+27. #822)/27
TEMP=BEB*BB/4. +AA®AA/27. *AA
IF(TEMP) &30, 640, 650

630 T1=SQRT(—-AA*AARAA/27. )
T2=-BB/ (2. #T1)
IF(T2.LT. -1. ) Ta=-1.
IF(T2. GT. 1. ) T2=1.
ANG=ACOS(T2)
T4=2. #SQRT(-AA/3.)
X1=T4#COS(ANG/3. ) +GAM
X2=GAM+T4#COS( (ANG+2. #P1)/3.)
X3=GAM+T4#COS ( (ANG+4. #*P11/3.)
GO TO 645

640 T1=(ABS(BB)/2.)#0. 333333
IF(BB.GT.0.) Ti=-T1
X1=2. #T1+GAM
X2=GAM-T1
X3=-999.

643 PDH=X1
IF(X2. GT. PDH} PDH=X2
IF(X3. GT. PDH) PDH=X3
PDH=PDH-YZ (K}
G0 TO- 700

6850 Ti1=-BB/2.
T2=SQRT(TEMP)
F1=(ABS(T1+T2))#+0. 333333
IF((T1+T2). LT. 0. ) Fi1=-F1
F2=0.
IF(T1. EG. T2) GO TO 640
F2=(ABS(T1-T2))##0, 333333
IF((T1=-T2). LT. Q0. ) Fa=-F2

&60 PDH=F1+F2+GAM=-YZ(K)

700 RETURN
END
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SUBRCUTINE RATES(I)

OBUECTIVE(S)

(1) COMPUTE RATES OF FLAME SPREAD; RATES OF HEAT. SMOKE, AND GAS
RELEASE, TIMES TO IGNITE, BURN OUT, BEGIN TO SMOLDER, EXTINGUISH
FROM SMLDRG; AND THE SMLDRG LAG TIME FOR THE CURRENT FIRE. K, ON
SURFACE 1

(2) COMPUTE LOCAL FLAME RADIATION LEVELS FOR THE CURRENT FIRE: @1, Q2.
THESE LEVELS ARE USED TO FIND THE RATES AND TIMES IN (1) ABQOVE.

(3) COMPUTE THE FLAME ABSGRPTION COEFFICIENT FOR THE CURRENT FIRE
USING THE NEWLY DETERMINED VALUE OF THE RATE OF SMOKE RELEASE.
THIS ABSORPTION COEFF. WILL CARRY OVER TO THE NEXT PASS THRU THE
FLAME SPREAD CALCULATIONS TO COMPUTE Q1 AND Q2.

COMMENTS

(1) DUE TO THE POSSIBILITY OF THE CURRENT FIRE, K, SPREADING TO NEW
SURFACES OF DIFFERENT MATERIALS: RATES COMPUTES THE RADIATION
CONTROLLED GUANTITIES FUR "ALL CABIN SURFACES DSING THE CURRENT
FIRE’S LOCAL RADIATION AND THE UPPER ZONE GAS RADIATION.

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS.
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUGL, EPSLN, MAXITR, MAXCUT,
JCBSKP
COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9, 16, 22),
IWORD (1220, 13), IWORDS (9, 14, 22), NFLM(7), NPYR(7).,
RGS(10,7),RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7),AF(30), AF1, AEXP, COMB(30), DGK, FLML ¢30), FSNI1,
FSN2, FSN3, GAMMA (30), IBURN, IF(5600), IGMNI, IGMNJ, IGMXTI,
IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX (30},
IVMINC30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX(30),
JUMIN(C30), JUMN, JVMX, K, NFE(30), NFIRES, NIJC, NI1JSqQ,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7; 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ (30), RSF(7), RSFK, TDG,
TBURNI, UZ(30), YZ(30), ZB(30Q), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL(7),
TRP(7), TPC(7)
COMMON/GASES/CHIL (11, 5), CHIU(11, 3), CP, NGAS(11), NSPCS, PAMB, PF(3),
RHOAM, RHOL (3), RHOU(3), TAM, TL(3), TU(3), VOLL(3),
VOLU(3), ZD(3), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)
COMMON/GMTRY/IMATL (20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),
IRAY(116), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 15), IARY (40, 12), ICLL,
ICLR, IEND., IFIRL, IFIRR: ILSTL, ILSTR, IONE(9),
ISSKLI(9, 10), ISSWLJ (9, 10), ISSWRI (9, 10), ISSWRJ (9. 10).
ISWSL (15, 8), ISWSR (13, 8), ISTART, NPROU, IPJUL, IPJLL,
IPJUR, IPJLR, JEND, JONE (9), JSTART, NJS, NSG, NV, SGWD(F),
SL, SWD (20), YN(20, 3), VENTH(24), VENTW(24), VENTT (24),
XMN(30), XMX{(30), XCOR (), YCOR(?), Z(30), SSGWD. TVSG,
HT1, HT2, HT3, HT4 (10), NSST3, 5L5W, SX (302, SZ(30).
CNCTNS (24), NCOMPS, IFRCMP, FLOW(24), INTG(24), VTOTAL(4),
FHMIN
COMMON/MATLS/TABX (18, 7. &), TABY (18, 7, 5), NTXG, FOXI, RADTAB(7), RADI,
FOX(7), NMATLS, DQI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QCIL, QP (7), BTAB(7), RHOI,
RHOM(7), RSI, RTAB(7),.RTGI(1Q),UTAB(7), CNDCTY(7), XMUI.
XMFI, TKNS(7), TSL (30, 2, 4}, TSP (2,2, 4), CPM(7), WMMTL (7),
WMIGF, TKNSIN(7)
COMMON/PARAMS/GRAV, P1, QTR, RGAS, SIGMA, 3QD, THOU, TOL, EC, EP
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COMMON/RADTN,/ALPC, ABSCF(20), EB, AC(2)
DIMENSION GB(20), QBS(7)
a1 = LOCAL FLAME RADIATION INTENSITY AT THE EDGE OF THE FLAME BASE
(FLAME FDOT) IN BTU/(FT#FT#SEC).
a2 = LOCAL FLAME RADIATIOM INTENSITY OVER FLAME BASE (AVERAGE
VALUE) IN BTU/(FT#FT#SEC)
ALPC. THE FLAME EMITTANCE FOR THIS FIRE, WAS JUST FOUND IN SUBR. SCAN.
Q1=ALPC*EB/2.
Q2=0. 34*EB#ALPC
IRET IS A FLAG TO INDICATE WHETHER THE SURFACE UNDER CONSIDERATION IN
THE LOOP BELOW IS A LINING (IRET = O) OR A SEAT SURFACE (IRET = 1).
IRET=0
2Z 1S THE DISTANCE FROM THE CABIN FLOOR TO THE BOTTOM OF THE UPR ZONE
2Z = ZD(IFRCMP)
QB = ARRAY CONTAINING THE RADIATION INTENSITY DUE TO UPPER ZONE GAS
RADIATION AT EACH LINING SURFACE, SUBSCRIPT IS SURF NUMBER
GBS = ARRAY CONTAINING THE RADIATION INTENSITY DUE TO UPPER ZONE GAS
RADIATION AT EACH SEAT SURFACE. SUBSCRIPT IS SURF NUMBER.
GBS IS ASSUMED TO BE THE SAME FOR THE CORRESPONDING SURFACE
ON ALL SEAT GROUPS.
INITIALIZE GB(1) TO QC(1), THE GAS-TO-LOWER-ZONE-SURFACES RADIATION
FLUX COMPUTED DURING THE LAST PASS IN ATMOS. IF THE UPPER ZONE HAS
REACHED THE FLOOR, SET GB(1) TO QGC(2), THE GAS-TO-UPPER-ZONE-SURFACES
FLUX LAST COMPUTED IN ATMOS. ON THE FIRST FLAME SPREAD PASS GQC(1)=
ac(2) = 0.
GB(1)=QC¢1)
IF(~2Z.LE. 0.) GB(1)=QC(2)
ICT IS A SWITCH USED TO DIFFERENTIATE BETWEEN LINING AND SEAT SURFACES
AND TO SELECT AMONG SEAT SURFACES. ICT=1 =3> LINING SURFS
I1CT=1
START OF A LOOP OF ALL CABIN LINING SURFS, L = SURFACE NUMBER.
L=1

10 L=L+1

IF(L.GT.LSN)GO TO 180
DETERMINE THE POSITION OF THE ZONE INTERFACE, ZZ, WITH RESPECT TO THE
MAXIMUM, XMX, AND MINIMUM, XMN, HEIGHTS OF A SURFACE ABOVE THE FLOOR
AND APPORTION THE FLUX LEVELS GC(1) AND GC(2) ACCORDINGLY BY LINEAR
INTERPOLATION. ’
100 IF(XMXTL) .LT. ZZ ) 60 TO 110
IF(XMNC(L) . GT. 2Z ) GO TO 120
TEMP = O.
D = XMX(L) = XMN(L)
IF( D .LE. 0. ) GO TO 120 )
TEMP = ((ZZ-XMN(L))#QC(1) + (XMX(L)-ZZ)#QC(2)) / D
GO TO 130
110 TEMP = QC(1l)
GO TO 130
120 TEMP = QC(2)
130 CONTINUE
USE FLAG IRET TO ASSIGN THE FLUX LEVEL TCQ THE ARRAY FOR LINING SURFS.,
@B, OR FOR SEATS, QBS. SUBSCR II FOR GBS WILL HAVE BEEM SET WHEN

CONTROL REACHES STMT 140, SEE BELOW
150 IF(IRET.EQ. 1)60 TO 140
QB(L)=TEMP
G0 TO 170

1640 QBS(II)=TEMP

LOOP BACK TO STMT 10 IF NOT ALL LINING SURFS HAVE BEEN CONSIDERED
(ICT=1). FOR ICT = 2.3. OR 4 SKIP TO STMTS DRFINING XMX AND XMN FOR
SEAT SURFACES FROM WHERE CONTROL RETURNS TO STMT 100 FOR FLUX
ASSIGNMENT. FOR ICT = 5 SKIP TO 200 TO START PROPERTY DETERMINATIONS.
NOTE: STMTS SETTING XMX AND XMN FOR SEATS SHOULD BE MOVED TO SUBR

A-115



c INIT2 IN ANY FUTURE UPGRADE.
170 GO0 TQ(10,70, 80, 90, 200}, ICT
C CONTROL REACHES THIS SECTION AFTER LINING SURFS HAVE BEEN EXAMINED.
C NOW THE 7 SEAT SURFACES WILL BE ASSIGNED FLUX LEVELS. GBS, DEPENDING
C UPON WHICH ZONE THEY OCCUPY. SEE REFS. FOR SEAT SURFACE NUMBERING.
180 GBS(1)=QC(1)
XL = CH - 22
C IF THE UPRER ZONE COVERS ALL OF THE SEATS USE UPPER ZONE FLUX LEVEL
IF(XL. GT. HT3) GBS(1)=GC(2)
C TEST TO SEE IF ANY PART OF THE SEATS IS IN THE UPPER ZONE.
IF(XL. GT. HT1) GO TO SO
C ALL THE SEATS ARE IN THE LOWER ZONE.
GBS(4)=GC(1)
G0 TO &0
C AT LEAST THE BACKREST TOPS ARE IN THE UPPER ZONE.
50 GBS(4)=QC(2)
C TEST TO SEE IF THE SEAT CUSHION TOPS ARE IN THE UPPER ZONE.
60  GBS(6)=GC(1)
IF(XL. GT. HT2) QGBS(&)=GC(2)
C LOWER SEAT BACK REAR SURFACE (SEAT SURF 2)

IRET=1

ICT=2

I11=2

XMX(L)=3. 0

XMN(L)=1.0

GO TO 100
C UPPER SEAT BACK REAR SURFACE (SEAT SURF 3
70 ICT=3

I1I=3

XMX(L)=4.5

XMN(L)=3. 0

GO TO 100
C SEAT BACK FRONT SURFACE (SEAT SURF 35)
80 ICT=4

11=5

XMX(L)=4.5

XMN{L)=1.5

GO TO 100
C SEAT CUSHION FRONT SURFACE (SEAT SURF 7)
90 ICT=5

I1I1=7

XMX{(L)=1.95

XMN(L)=1.0

G0 TO 100

C START OF A LOOP OVER ALL LINING SURFACES TO FIND FLAME SPREAD RATES
C AND IGNITION, BURN QUT, AND SMOLDERING LAG TIMES.
200 DO 210 L=1,L53N
C GT= GAS ZONE RADIATION (QB) + FLAME FOOT RADIATION (Q1), THIS IS THE
C NUMBER USED TO INTERPOLATE IN THE MATERIALS PROPERTY TABLES.
QT=QB{(L)+Q1
C SELECT MATERIAL TYPE OF THI3 SURFACE

M=IMATL(L)
USE SUBR LINT TO INTERPOLATE FOR THE VALUES CF HORIZONTAL FLAME SPREAD

RATE. RH (FT/SEC). UPWARD FLAME SPREAD. RU (FT/SEC), AND DOWNWARD
FLAME SPREAD RATE, RD (FT/SEC). INTEGERS ARE DATA TABLE NUMBERS
CALL LINT(1,GQT, M, RH)
CALL LINT(Z2,GT, M, RU)
CALL LINT(3, GT, M, RDWN)

IF(I.NE.L)GO TO 201
C ASSIGN FLAME SPREAD RATES TO THIS SURFACE (L) ACCORDING TO ITS ORIEN-

C TATION AS DETERMINED BY THE NORMAL VECTOR. UN.

OO0
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201 RF(L, 1)=RH
RF(L, 2)=RH
IF(VN(L, 3).£Q.0.) GO TO 202
RF (L, 3)=RH
RF(L, 4)=RH
G0 TO 20&
202 IF(VN(L,1).LT.0.) 60 TO 204
RF (L. 3)=RDWN
RF (L., 4)=RU
G0 TD 206
204 RF(L.,3)>=RU
RF (L, 4)=RDWN
C QT = GAS ZONE RADIATION (GB) + AVERAGE FLAME BASE RADIATION (G2)
C USE LINT TO INTERPOLATE FOR TIME TO IGNITE. ITF: SMLDRG LAG TIME,
C ITPE; AND TIME TO BURN OUT, ITFC. ALL VALUES ARE IN INTESER SECOMDS.
206 QT=GB(L)+Q2
CALL LINT(4,QT.M, X)
ITF(L)=X+0. %
CALL LINT(7,QT,M, X>
ITPE(L)=X+0. 5
CALL LINT(8,QT, M, X)
ITFC(L)=X+0. 5
C END OF THE LINING SURFACE LOOP
210 CONTINUE
C START OF A LOOP OVER THE 7 SEAT SURFACES TO FIND FLAME SPREAD RATES.
C AND IGNITION., BURN OUT, AND SMOLDERING LAG TIMES.
DO 220 L=1.,7
C QT = GAS ZONE RADIATION (GBS) + FLAME FOOT RADIATION (@1)
QT=GBS(L)+Q1l
C SELECT MATERIAL TYPE FOR THIS SEAT SURFACE.
M=IMATS(L)
C FIND HORIZONTAL, UPWARD, AND DOWNWARD FLAME SPREAD RATES. SYMBOLS AND
C UNITS AS ABOVE FOR LINING SURFACES.
CALL LINT(1,QT,M,RH)
CALL LINT(2,GT, M, RU)
CALL. LINT(3, QT, M, RDWN)
IF(I.LE. LSN)GO TO 2100
2100 RFS(L, 3)=RH -
RFS(L, 4)=RH
C SELECT AMONG THE 7 SEAT SURFACES TO ASSIGN FLAME SPREAD RATES BY
C SURFACE ORIENTATION. N=L=SURFACE NUMBER.
N=L
60 TO (211,212,212,211, 214,211, 214), N
2t1 RFS(L, 1)=RH
RFS(L, 2)=RH
G0 TO 214
212 RFS(L, 1)=RDWN
RFS(L, 2)=RU
60 TO 21s
214 RFS(L, 1)=RU
RFS(L, 2)=RDWN
C QT = GAS IONE RADIATION (QRS) + AVERAGE FLAME BASE RADIATION (Q2)
C INTERPOLATE FOR IGNITION, BURN OUT. AND SMLDRG LAG TIMES AS ABOVE
216 QT=GBS(L)+GQ2
CALL LINT(4,GT,M, X)
ITFS(L)=X+0. 5
CALL LINT(7,QT.M,X)
ITPES(L)aX+0. 3
CALL LINT(S8, aT.M, X)
ITFCS(L)=X+0. 5
C END OF THE SEAT SURFACE LOOP
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220 CONTINUE
FOLLOWING LGOP 1S FOR FINDING THE RATES OF HEAT, SMOKE. AND SAS
EMISSION. NOTE THAT UNLIKE THE FLAME SPREAD RATES AND IGNITION, ECT.
TIMES FOUND ABOVE, THE LOOP IS OVER ALL MATL TYPES SINCE NO GUANTITIES
INVOLVING STATE CHANGES ARE INVOLVED

DO 230 M=1, NMATLS
DETERMINE IF THIS SURF,I. IS A SEAT OR LINING SURFACE AND ASSIGN TOTAL
FLUX LEVELS AS REQUIRED. QT = GAS FLUX + AVG FLAME BASE FLUX.

IF(I. 6GT.LSN) GO TO 22t

aT=@B(1)+a2

60 TO =222

221  QT=GBS(1)+a2

222 CONTINUE
INTERPOLATE FOR HEAT RELEASE, DGM (BTU/(FT#FT#SEC)); SMOKE RELEASE,
RSF (PART/(FT#FT#SEC)); AND GAS RELEASE, RGF (LBM/(FT#FT#SEC)) RATES
USING GT. VALUES ARE FOUND FOR ALL MATL TYPES
SINCE THE MATL TYPES WHICH WILL BE INVOLVED IN NEW IGNITIONS BY THIS
FIRE ARE UNKNOWN AT THIS POINT IN THE PGM. VALUES ARE STORED IN THE
ARRAYS DGM, RSF, AND RGF WHICH ARE SUBCRIPTED BY MATL TYPE..

CALL LINT(S, GT, M, DGM(M)) :
CALL LINT(&, GT, M, RSF(M))

NO=8

DO 225 IG=1,NTXG

NO=NG+1

CALL LINT(NO,QT.M,RGF(IG.M))

225 CONTINUE

230 CONTINUE

€ THE NEXT 38 STMTS (THRU 440) COMPUTE THE TOTAL RATES OF HEAT, SMOKE,

C AND GAS EMISSION, AND OXYGEN CONSUMPTIGN FOR THE CURRENT FIRE, K, JUST

C ISOLATED BY SUBR SCAN. THESE VALUES ARE STORED IN

c DAK = RATE OF HEAT EMISSION (BTU/SEC)

c RSFK = RATE OF SMOKE EMISSION (PARTICLES/SEC)

¢ VITNR = RATE OF OXYGEN CONSUMPTION (LBM/SEC)

c

c

e NeNoNe]

00

OO0OO0O0O0

RGFK(IG) = RATE OF EMISSION OF THE GAS SPECIE IG (LBM/SEC)
SINCE SUMMATION IS INVOLVED, FIRST INITIALIZE THE VARIABLES.
SA=SQD#SQD
DGK=0.
RSFK=0.
VITNR=0.
DO 315 IG=1,NTXG
315 RGFK(IG)=0.
C DETERMINE THE MAXIMUM AND MINIMUM I AND J INDICES FOR THE ELMTS
C COMPOSING THIS FIRE.
I1=IVMIN{K)
I2=TVMAX{K)
J1I=JVMINLK)
JasJVMAX (K)
C SEARCH THIS AREA DEFINED BY THE MAX AND MIN I AND J’S TO FIND THE
C ACTUAL BURNING ELMNTS
DO 460 II=11,12
DD 4350 Ju=Ji, J2
CALL CVOUTI(II, JJ, 1, IST, ISTP, ITFCP)
IF(IST.NE. ISTP .OR. IST.NE.3) GO TO 450

C IGNITION SOURCE ELMNTS WILL NEED SPECIAL TREATMENT SO SKIP THE TEST

C FOR IGN SRC ELMNTS IF THE CURRENT SURF IS NOT THE IGN SRC SURFACE.
IF(I.NE. IGSN) 60 TO 420

C TEST TO FIND IF THIS ELMNT {II,JJ) IS AN IGN SRC ELMNT, IF 350 SKIP TO

C STMT 445 TO INCLUDE THE EFFECTS OF THE IGN SRC FUEL IN THE HEAT, SMOKE

C AND GAS RELEASE.

DO 410 KJ=1,NIJSQ
IF(II. EQ. IGNIJ(1,KJ). AND. JJ. EQ. IGNIJ(2,KJ))G0 TO 443
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410 CONTINUE
C TEST TO SEE IF THIS MNON-IGN SRC ELMNT IS A SEAT OR LINING SURF ELMNT.
420 IF(I.GT.LSN) 6O TO 430
C SELECT THE MATERIAL TYPE FOR THIS SURFACE AND STORE IN KTEMP.
KX=IRAY(II)
KTEMP=IMATL (KX)
GO TQ 435
430 IS=I-LSN
C SELECT THE MATERIAL TYPE FOR THIS SURFACE AND STORE IN KTEMP.
KX=IRAYS(JJ)
KTEMP=IMATS(KX)
C COMPUTE THE TOTAL RATES OF RELEASE AND OXYGEN CONSUMPTION
435 DGK=DGQK+SA#DGM(KTEMP)
RSFK=RSFK+SA*RSF (KTEMP)
TDAMTL(KTEMP) = TDAGMTL (KTEMP) + SA * DAM(KTEMP)
VITNR=VITNR+SA#*DQM(KTEMP ) /FOX (KTEMP)
DO 440 1G=1, NTXG
440 RGFK(IG)=RGFR(IG)+SA#RGF(IG, KTEMP)
GQ TO 450
C COMPUTE THE TOTAL RATES OF RELEASE AND OXYGEN CONSUMPTION FOR THIS
C FIRE WHICH INVOLVES IGN SRC FUEL.
445 DQA=DQK+S5A%*DQI
REFK=RSFK+SA#RS]
VITNR=VITMR+S5A%*DQI/FDXI
DO 447 1G=1, NTXG
447 RGFK(IG)I=RGFK(IG)+SA#RTGI(1IG)
450 CONTINUE
460 CONTINUVE
C COMPUTE THE FLAME ABSORPTION COEFFICIENT, ABSCF., FOR THIS FIRE K USING
¢ THE CURRENT RATE OF SMOKE RELEASE. UNITS OF ABSCF ARE 1/FT. SEE APNDX
C D OF [23.
ABSCF (K)=0. 21#RSFK/ (SQRT(FLML (K) #GRAV) #AF (K))

C PROVIDE A DEFAULT VALUE OF 0.2% 1/FT FOR ABSCF.
IF(ABSCF(K). LE. 0. ) ABSCF(K)=0. 25
RETURN
END

A-119



OO0 O00000N000000O0

SUBROUTINE COND(I}

OBJVECTIVE(S)
(1) COMPUTE FLAME SPREAD TO ELEMENTS ADJACENT TO BURNING ELEMENTS ON

(2)

CABIN LINING SURFACE SPECIFIED BY THE VALUE OF THE ARGUMENT I.
WHEN THE LINING SURFACE IS A SIDEWALL NEXT TO A SEAT GROUP FLAME
SPREAD 1S5 COMPUTED FROM THE SIDEWALL TO THE SEAT

COMMENTS

(1

(2)

SIDEWALL TO SEAT SPREAD MECHANISM IS MODELED VERY APPROXIMATELY BY
COMPUTING A TIME TO SPREAD, TIMWS, FROM THE VALUES OF A SPREAD
VELOCITY, RFWS, AND A DISTANCE, DWS, GIVEN IN THE INPUT. THIS
MODEL SHOULD BE REPLACED WHEN A BETTER UNDERSTANDING OF THIS
PROCESS IS OBTAINED.

VALUES OF THE VARIABLES IVMN., JVMN, IVMX. JVMX, ISTART, JSTART.
IEND., JEND. AND THE ARRAYS RF, DGM, RSF., RGF. AND ITFC HAVE JUST
BEEN SET FOR THE CURRENT FIRE K BY SUBROUTINES SCAN AND RATES
ABOVE. EACH TIME A FIRE IS ISOLATED THESE VALUES WILL CHANGE BASED
ON THE FIRE SIZE, RADIATION, AND SURFACE MATERIAL.

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIMZ,
ITSPRD, NPASS, TFINAL, IDBUGL, EPSLN, MAXITR, MAXCUT,
JCBSKP

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9, 16, 22),
IWORD (120, 13), IWORDS(9, 146, 22), NFLM(7), NPYR(7),
RG6S(10,7), RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AFI, AEXP, COMB(30), DQK, FLML (30), FSN1,
FSN2, FSN3, GAMMA (30), IBURN, IF(600), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX(30),
IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX (30),
JVMIN(30), JVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIJSQ,
NPE(30)., NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4). RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ (30), RSF(7), RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDAMTL(7),
TP(7), TPC(7)

COMMON/GASES/CHIL (11, 3), CHIU(11, 3), CP,NGAS(11), NSPCS, PAMB, PF(3),
RHOAM, RHOL ( 3), RHOU(3), TAM, TL(3), TU(3), VOLL(3),
VOLU(S), ZD(3), XTHEN(120), WMOLEC(11), TWO(101),
JCOR (120)

COMMON/GMTRY/ IMATL (20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),
IRAY (116), IRAYS(22), JMAX (30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 13), IARY (40, 12), ICLL.,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR: IONE(9),
ISSWLI(S, 10), ISSWLJ(D, 10), ISSWRI(F, 10), ISSWRJI(F, 10),
ISWSL (13, 8), ISWSR{13,8), ISTART., NPROJ, IPJUL, IPJLL,
IPJUR, IPJLR, JEND, JONE(9), JSTART, NJS: NSG, NV, SGWD (%),
SL, SWD(20)., VN(20, 3), VENTH(24), VENTW(24), VENTT(24),
XMN(30), XMX(30), XCOR(?), YCOR(?), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, 5X (301, SZ(30),
CNCTNS (24 ), NCOMPS, IFRCMP, FLOW(24), INTO(24)., VTOTAL(4),
FHMIN

COMMON/MATLS/TABX (18, 7, 6), TABY{18, 7, 6), NTXG, FOXI, RADTAB(7), RADI,
FOX(7), NMATLS, DGI. DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),GCI, QP(7), GTAB(7), RHOI,
RHOM(7),RSI. RTAB(7), RTGI(10), UTAB(7), CNDCTY(7), XMUI,
XMFI, TKNS{7), TSL (30,2, 4), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TKNSIN(7)

COMMON/PARAMS/GRAV, P1, QTR, RGAS: S1GMA, SQD, THOU, TOL, EC, EP

WP~ UM~ 0ONC G LN~ WM~
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COMMON/RADTN/ALPC, ABECF (20), EB, QC(2)
DIMENSION ISD{(4)

C Il AND JJ ARE ELMNT INDICES TO BE USED IN THE SEARCH PROCEDURE
C INITIALIZE THEM USING THE MINIMUM I VALUE, IVMIN, AND MINIMUM J VALUE,
C JVMIN, FOR THE CURRENT FIRE.

II=IVMN-1

JJ=JVMN=-1

ICON, A CONVERSION FACTOR, 1S COMPUTED USING THE MINIMUM AND MAXIMUM
I INDEX VALUES, ISTART AND IEND, FOR THE CURRENT SURFACE (SURFACE NUM-
BER D). ISTART., IEND, JSTART. AND JEND ARE 3ET IN SUBR FIRE AND WILL
STAY CONSTANT AS LONG AS THE CURRENT SURFACE NUMBER. I, REMAINS SO.
ICON=IEND-ISTART+1
STMT 10 IS THE START OF THE MAIN LOOP OVER THE ELMNT INDEX II. THIS
LOOP TERMINATES AFTER STMT 170.
10 II=II+1
C USE ARRAY IRAY TO FIND THE SURFACE NUMBER, KK, ON WHICH ELMNT ROW II
C IS LOCATED (NOT NECESSARILY SURFACE I)
KK=IRAY(II)
C STMT 20 IS THE MAIN LOOP OVER ELMNT INDEX JJ, ENDING AFTER STMT 170.
20 JdEJJel
C COMPUTE THE INDEX OF ARRAY IF WHICH CORRESPONDS TO THE ELMNT 11, JJ.
IJ=(11-ISTART+1)+ICON® (JJ-JSTART)
C USE ARRAY IF AND SUBR ISIDE TO FIND 1IF ELMNT II,JJ 1S PART OF AND ON
C THE EDGE OF A FIRE.
28 IF(IF(IJ).LE. 1) GO TO 170
CALL ISIDE(IF(IJ), ISD)
C USE SUBR CWORD TO UNPACK THE TIME-IN-STATE CLOCK, ITX, FOR ELMNT II,JJ
CALL CWORD(IWORD(II, JJ), ITX, ITY)
TX0=1TX
C L WILL BE USED AS A DIRECTION INDICATOR
L=1
STMT 30 STARTS A LOOP THRU STMT 100 FOR COMPUTING THE SPREAD., IF ANY,
IN EACH OF THE FOUR DIRECTIONS AROUND ELMNT II,JJ. TEST FOR A ZERO
VALUE OF THE CURRENT FLAME SPREAD RATE (ON THE SURF KK) IN THE
DIRECTION L. L=1 => DECREASING J DIRECTION, L=2 => INCREASING J
DIRECTION, L=3 => DECREASING I, AND L=4 => INCREASING 1. THE SPREAD
RATE ARRAY RF HAS BEEN LOADED WITH THE PROPER RATE VALUES FOR THIS
SURFACE AND FIRE IN THE LAST PASS THRU SUBR RATES.
30 IF(RF(KK,L).LE. 0. 0) GO TO 100
IF ISD(L) = O THE ADJACENT ELMNT IN THE L DIRECTION IS ALSO FLAMING
SO SKIP TO STMT 100 TO GO ON TO A NEW DIRECTION
IF(ISD(L). EQ. Q) €0 TO 100
COMPUTE THE TIME TO SPREAD FROM ONE ELMNT CENTER TO THE NEXT FOR THE
CURRENT SPREAD RATE.
TIMSP=SQAD/RF (KK, L)
IF THE TOTAL TIME THAT THE ELMNT II, JJ HAS BEEN IN THE FLAMING STATE
IS LESS THAN THE TIME TO SPREAD TO THE ADJACENT ELMNT NO SPREAD IN
THIS DIRECTION CAN QCCUR. THEREFORE SKIP TO STMT 100 TO LOOK AT A NEW
DIRECTION.
IF(TX0.LT. TIMSP) GO TO 100
CONTROL REACHES THIS POINT WHEN SPREAD CAN OCCUR. BRANCH ACCORDING TO
THE CURRENT DIRECTION
GO TO(40, 50, &0, 70), L
DECREASING J DIRECTION. TEST FOR J={ =X NO SPREAD CAN OCCUR OFF OF THE
LEADING EDGE OF THE ELMNT ARRAY. IF J IS NOT =1 COMPUTE INDICES OF THE
ELMNT TO WHICH FIRE MAY SPREAD
40 IF((JJ=1).GE. 1) GO TO 45
41 CONTINUE
G0 TO 100
45 IDXI=11
IDXJ=JJd—-1
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C INCREASING J DIRECTION. TEST FOR SPREAD OFF THE TRAILING EDGE OF THE
C ARRAY. COMPUTE THE INDICES OF THE ELMNT TO WHICH FIRE MAY SPREAD.
S50 IF((JJ+1). GT. JMAX(KK)) GO TO 41
IDXI=11
IDXu=JJu+1
GO TO 80
C DECREASING I DIRECTION. TEST FOR SPREAD OFF THE LEFT (LOW 1) EDGE OF
C SURFACE 1. IF S0 THE I INDEX OF THE ADJACENT ELMNT WILL BE THE HIGHEST
C I ON THE LEFT SIDEWALL. COMPUTE INDICES TO WHICH FIRE MAY SPREAD.
60 IF((II~1).GE. 1) GO TD &2
IDXI=MAXELI
GO0 TO 635
&2 IDXI=II-1
&5 IDXJ=JJ
GO TO 80
C INCREASING I DIRECTION. TEST FOR SPREAD OFF THE HIGH I EDGE OF THE
C LEFT SIDEWALL AND THUS TOQ THE I=1 ROW ON THE FLOOR.
C COMPUTE THE ELMNT INDICES TO WHICH FIRE MAY SPREAD.
70 IF((II+1). LE. MAXELI) GO TO 72
IDXI=1
GO TO &5
72 IDXI=II+1
GO TO &35
C USE IRAY TQ DETERMINE WHICH SURFACE ON WHICH THE "CANDIDATE"™ ELMNT
C LIES. THEN UNPACK THE DATA ON THIS ELMNT WITH CWORD AND CVOUT.
80 KV=IRAY(IDXI)
82 CALL CWORD(IWORD(IDXI, IDXJU),ITX, ITY)
CALL CVOUT(IDXI, IDXJ: KV, IST, ISTPR, ITFCP)
BASED ON THE CURRENT STATE, IST, OF THE CANDIDATE ELEMENT, EITHER
SET IT TO FLAMING (STATE 3) AT STMT 83 OR TAKE NO ACTION BY SKIPPING
TO STMT 100. NO ACTION IS TAKEN IF THE CANDIDATE ELEMENT IS CURRENTLY
IN STATES 3, 4, OR 7.
G0 TO (83,83, 100, 100, 83, 83, 100), IST
THE CANDIDATE ELMNT .IS IGNITED. INCREASE THE HEAT. SMOKE, AND GAS
RELEASE RATES AND THE OXYGEN CONSUMPTION RATE. IF THE ELMNT WAS IN
STATE 2 DECREASE THE COUNT OF SMOLDERING ELMNTS BY ONE.
83 IF(IST. EQ. 2) NPE(KV)=NPE(KV)-1
KTEMP=IMATL (KV)
DQK=DAK+QTR#DGM(KTEMP)
RSFK=aRSFK+QTR#RSF (KTEMP)
TDGMTL(KTEMP) = TDGMTL(KTEMP) + GTR * DGM(KTEMP)
VITNR=VITNR+QTR#DGM(KTEMP) /FOX(KTEMP)
D3 85 16=1,NTXG
8% RGFU(1G)=RGFK (1G)+QTR#RGF(IG. KTEMP) i
C SET THE "FRACTION CONSUMED" CLOCK, ITFCP, USING THE SPREAD CALCULATION
C INTERVAL., DELTSP. AND THE TIME-TO-BURN-OUT, XTFC. THIS SETTING IS
C THE FRACTION CONSUMED BY THE END OF THIS PASS.
XTFC=1ITFC(KV)
IF(XTFC.LE. Q. ) GO TO 100
KTEMP=(DELTSP/XTFC) *THOU
ITFCP=ITFCP+KTEMP
C SET THE STATE TO 3, THE TIME-IN-STATE TO ZERD MILLISECONDS, AND UP THE
C COUNT OF FLAMING ELMNTS BY ONE
%0 1sT=3
ITX=0
NFE(KV)I=NFE(KV)+1
C REPACK IWORD AND ISTATE WITH THE NEW CONDITION OF ELMNT IDXI, IDXJ.
1S6=1
IF(ITY.LT. 0) ISG=-1 -
IWORD(IDXI, IDXUY=ITY#10000+ISG*ITX

OO0 0 0O000
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ISTATE(IDXI, (DXJ:=ITFCP#1CO+ISTP*#10+I1ST
C IF ALL DIRECTIONS AWAY FROM ELMNT II., JJ HAVE BEEN EXAMINED SKIP TO
C 120 FOR SEAT IGNITION DETERMINATION. IF NOT, PICA NEXT DIRECTION
C AND RETURN TQ TOP OF LOOP AT STMT 30.
100 IF(L.EG.4) GO TO 110
109 L=L+1
GO TQ 30
C THE REMAINING PART OF THIS SUBROUTINE CALCULATES THE SPREAD TO CABIN
C SEATS THRU THEIR IGNITION BY BURNING SIDEWALL ELMNTS. THIS IS DONE
C ONLY IF THE CURRENT SURFACE I IS A SIDEWALL SURFACE
110 LTEMP=KK
C IF THE INPUT RATE OF SIDEWALL-TO-SEAT SPREAD 1S ZERO SKIP TO END
IF(RFWS. LE. 0.) GO TO 170

C TEST IF THE CURRENT SURFACE IS A SIDEWALL AND DETERMINE IF IT IS A
C RIGHT SIDEWALL ¢ GO TD 130> OR A LEFT SIDEWALL (GO TO 120). IF NEITHER
C SKIP TO END.
IF(I.GT. 1 .AND. I.LT.ICLR)GO TO 130
IF(I.GT. ICLL .AND. I.LE.LSN)GO TO 120
GO TO 170
C LEFT SIDEWALL. USE ARRAY ISWSL TO FIND IF THE CURRENT SIDEWALL ELMNT
C II, JJ CAN IGNITE A NEARBY SEAT. A NON-ZERO VALUE OF ISWSL(JJ, 1) GIVES
C THE SEAT GROUP NUMBER AND THE SPECIFIC SEAT GROUP ELMNT THAT MAY BE
C IGNITED IS GIVEN BY ISWSL(JJ,KK) WHERE KK IS FOUND FROM Il

120 HKK=ILSTL-II+2
IF(KK. GT. 8 .0OR. KK.LT. 1)60 TO 170
ITEMP=ISWSL (JJ, KK)
IF(ITEMP. EQ. 0)G0 TO 170
IS=ISWSL{(JJ: 1)
IP=1
GO TO 140
C RIGHT SIDEWALL. USE ARRAY ISWSR TO FIND IF THE CURRENT SIDEWALL ELMNT
C II, JJ CAN IGNITE A NEARBY SEAT. PROCEDURE 1S SAME AS FOR RT SIDEWALL
130 KK=2+II-IFIRR
IF(KK. GT. 8 .0OR. KK.LT. 1)60 TO 170
ITEMP=ISWSR (JJ, KK)
IF(ITEMP. EQ. 0)GO TO 170
IS=ISWSR(JJ, 1)
I1P=2. 0#SGWD(18)+TOL
C SEAT GROUP AND ELMNT TO BE IGNITED HAVE BEEN FOUND. PROCEED AS ABOVE
C TO COMPUTE TIME TO SPREAD AND COMPARE THAT VALUE TO THE TIME THAT
C ELMNT II, JJ HAS BEEN IN THE FLAMING STATE.
140 JUP=ITEMP
ICRIT=LSN+IS
IF(RFWS. LE. 0. 0)GD TO 1635
TIMWS=DWS/RFWS
IF(TXO. LT. TIMWS) GO TO 145
C IF CONTROL REACHES THIS POINT THE SEAT GROUP ELMNT WHICH IS A
C CANDIDATE FOR IGNITION WILL NOW HAVE ITS STATE DATA UNPACKED. IF
C THIS SEAT ELMNT IS NOT ALREADY IN STATES 3, 4, OR 7 IT 1S IGNITED
C AND ALL THE PROPER VARIABLES ARE UPDATED AS WAS DDONE ABOVE.
CALL CWORD(IWORDS(IS, IP.,JP), ITX, ITY)
CALL CVOUT(IP, JP, ICRIT, IST, ISTP: ITFCP)
IF(1ST.EQ. 3. OR. IST. EQ. 4. OR. IST.EQ. 7) GO TO 145
KJ=IRAYS(JP)
IF(IST. EQ. 2) NPE(ICRIT)=NPE(ICRIT)-1
KTEMP=IMATS (KJ)
DAK=DAK+QTR*DAM(KTEMP)
TDAGMTL(KTEMP) ‘= TDAMTL(KTEMP) + GTR # DGM(KTEMP)
REFK=RSFK+QTR*RSF (KTEMP)
VITNR=VITNR+QTR#*DAM(KTEMP) /FOX (KTEMP)
DO 150 IG=1, NTXG .
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130 RGFR(IGI=RGFK(IG)+QTR=*RGF{IG, KTEMP)
XTFC=ITFCS(KJ?
IFCXTFC.LE. Q. ) GO TO 1&35
KTEMP=(DELTSP/XTFC) #THOU

ITFCP=ITFCP+KTEMP
C REPACK IWORDS AND ISTATS WITH THE NEW CONDITION OF THIS SEAT ELMNT
160 18T=3
ITX=0
NFE(ICRIT)=NFE(ICRIT)+1
1SG=1

IFCITY.LT. 0) ISG=-1
IWORDS (IS, IP, JP)=ITY#10000+ISG*1ITX
ISTATS(IS, IP, JP)=ITFCP#1Q0+ISTP#10+I57
165 CONTINUE
170 KK=LTEMP
C END OF THE LOOP OVER JJ
IF(JU. LT. UUMX) GO TO 20
JUEJVMN-1
C END OF THE LOOP OVER 11
IFCIILT. IVMX) GO TO 10
RETURN
END
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SUBRCUTINE FCONC(I)

OBJECTIVE

(1) THIS SUBROUTINE COMPUTES THE EXPOSURE AND IGNITION OF ELMNTS
THRU THE CONTACT BY FLAMES OF FIRES BURNING ON NON-ADJACENT

SURFACES.

COMMENTS

(A)

(B?

(C)

SPECIFICALLY THE FOLLOWING SITUATIONS ARE CONSIDERED -

FLAMES FROM A FIRE ON THE CABIN FLOOR TOQUCH AND IGNITE A

SEAT GROUP.

FLAMES FROM A FIRE ON THE CABIN FLOOR TOUCH AND IGNITE ELMNTS
ON THE CEILING.

FLAMES FROM A FIRE ON THE SIDEWALL TOUCH AND IGNITE OTHER
WALL ELMNTS, HATRACK ELMNTS. OR CEILING ELMNTS.

(1) STATEMENT NUMBERING IN THIS SUBROUTINE IS NOT SEQUENTIAL
(2) TERMINOLOGY: AN ELMNT OF A FIRE BASE WHOSE FLAMES MAY CONTACT

SOME OTHER ELMNT IS CALLED A "SHOOTING ELMNT".
THE ELMNT WHICH MAY BE IGNITED BY THE FLAME CONTACT
IS CALLED THE "TARGET ELMNT. "

(3) FLAME CONTACT FROM FIRES ON THE SIDEWALLS IS LIMITED TO SHOOTING
ELMNTS WITHIN TWO ROWS (I INDICES) OF THE CEILING/STOW-BIN/PSU

SURFACES

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV. IPEMS.,

(AN PURN=IBONTAPUN- DN~

V- QONOCVOPWN ~

1
2

IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN, MAXITR, MAXCUT,
JCEBSKP

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9, 1&, 22),

IWORD(120, 13), IWORDS(9, 16, 22), NFLM(7), NPYR(7),
RGS(10,7),R88(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AF1, AEXP, CCMB(30), DGK, FLML (30), FSN1,
FSN2, FSN3, GAMMA (30), IBURN, IF(&00), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX (30),
IVMINC30): IVMN, IVMX, IXFIRE, IZONE(30), JVMAX (30),
JUMIN(30),"JVMN, JUMX, K, NFE(30), NFIRES, NIJC, NIJSG,
NPE({30)., NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ(30), RSF(7), RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL (7)),
TRP(7), TRC(7)

COMMON/GASES/CHIL (11, 3),CHIU(11, 3),CP,NGAS(11),NSPCS, PAMB, PF(3),

RHOAM, RHOL (3), RHQU(S3), TAM, TL(3), TU(3), VOLL (3),
VOLU(3), ZD(3), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)

COMMON/GMTRY/ IMATL (20), IMATS(7), IMTLP(3), IMAX(30), IMIN(30),

IRAY (116), IRAYS(22), JMAX(30Q), JMIN(30), LSN, MAXELI. NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 1%), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(F),

ISSWLI(S, 10), ISSWLJY (D, 10), ISSWRI(F, 10), ISSWRJ(?, 10),
ISWSL (13, 8), ISWSR(13, 8), ISTART, NPROJ, IPJUL, IPJLL,
IPJUR, IPJLR, JEND, JONE(?), JSTART, NJS, NSG, NV, SGWD(?),
SL, SWD (201}, YN(20, 3), VENTH(24), VENTW(24), VENTT (24),
XMN(30), XMX(30), XCOR(?), YCOR(®), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, 5X(30), SZ(30),
CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INT3(24), VTOTAL(4),
FHMIN

COMMON/MATLS/TABX (18,7, &), TABY (18,7, &), NTXG, FOX1, RADTAB(7), RADI,

FOX(7), NMATLS., DQI. DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
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ITPE(20), ITPES(7), ITPS(7),QCL, QP (7), QTAB(7}, RHOI.
RHOM(7), PRSI, RTAB(7),RTGI(10), UTAB(7), CNDCTY {7}, XMUI,
XMFI, TKNS(7), TSL(30, 2, 4), TSF(2, 2, 4), CPM(7), WMMTL(7).
WMIGF, TKNSIN{(7)
COMMON/PARAMS/GRAV, P1, QTR, RGAS, SIGMA, SQD. THQU, TaL, EC, EP
COMMON/RADTN/ALPC, ABSCF(30), EB, QC(2)
ICOUNT IS A FLAG TO CONTROL SELECTION OF SIDEWALL SHOOTING ELMNTS.
ICNTR IS A FLAG SIGNALING REQUIREMENT FOR ADDITIONAL SEARCHING.
IHRZ IS A FLAG INDICATING THE ORIENTATION OF SURF I,
IHRZ = 0 => VERTICAL, 1IHRZ = 1 => HORIZONTAL.
ICOUNT=1
ICNTR=0
IHRZ=0 g
FHGT = DISPLACEMENT OF FIRE BASE FROM FLOOR + FLAME LENGTH
FHGT=ZB (K)+FLML (K) '

ICON IS THE CONVERSION FACTOR FOR USE WITH ARRAY IF
ICON=IEND-ISTART+1 _
STMTS 10 AND 20 START A PAIR OF NESTED LOCPS DVER THE ELMNTS WITHIN
THE REGION DEFINED BY IVMN, JVMN, IVMX, AND JvMX. THIS 1S THE REGION
CONTAINING THE MOST RECENTLY ISOLATED FIRE BASE FROM SUBR FIRE ABOVE.
THE LOGRS EMD ST AFTER STMT 30C.

II=IVMN-1

[T R A ]

10 II=11+1

JI=JVMN-1

20 JU=JI+1

COMPUTE THE SINGLE INDEX. IJ, OF ARRAY IF THAT CORRESPONDS TO THE
ELMNT II, JJ. THE VALUE OF IF(IJ) WILL TELL IF THIS ELMNT IS FLAMING
AND THUS 135 A SHDOTING ELEMENT.

IU=(1I-ISTART+1)+ICON*(JJ-JSTART)
FIRST CONSIDER ONLY FIRES ORIGINATING ON THE CABIN FLOOR (SURF 1), 1IF
THE SURFACE 1 (IN THE SUBR CALL) IS NOT THE FLOOR SKIP TO STMT 40 TO
CONSIDER CASE C OF OBJECTIVE (1).

IF(I.GT. 1360 TO 40
FLAMES FROM THE FLOOR MAY CONTACT SEATS, HATRACK, OR CEILING/PSU/STOW
BINS.
FIRST TEST TO FIND IF FLAME LENGTH IS ENOUGH TO CONTACT SEATS.

IF(FHGT.LT. Z(LSN+1))GO TO 300
IF ELMNT II, JJ 1S NOT FLAMING SKIP TO THE END OF THE LOOP TO 60 ON TO
ANOTHER ELMNT.

IFCIF(IJ.LT. 1)GD TD 300
TEST TO FIND IF A SEAT GROUP IS ABOVE THIS ELMNT.

IS=1ARX(II, JU)
IF THERE IS NOT A SEAT GROUP ABOVE, SKIP TO STMT 23 TO CHECK CEILING.

IF(1S. EG. 0)60 TO 23
WHEN CONTROL REACHES THE NEXT STMT A SEAT IS ABOVE AND WILL BE IN
CONTACT WITH THE FLAMES. SELECT THE INDICES OF THE SEAT SURFACE
(CUSHION BOTTOM) ELMNT USING ARRAYS IONE AND JONE.

ICRIT=LSN+IS

IP=II-I0ONE(IS)

JP=JJ-JONE(1IS)
USE CVOUT TO DETERMINE THE STATE OF ELMNT IP, JP.

CALL CVOUT(IP, JP, ICRIT, IST, ISTP, ITFCP)
IF THIS ELMNT HAS JUST BEEN SET TO A NEW STATE, SKIP ANY OTHER STATE
CHANGES.

IF(1IST. NE. ISTP)GO TO 300
USE CWORD TO UNPACK THE CLOCKS AND FLAGS FOR THE TARGET ELMNT IP, JP.
SELECT THE CURRENTLY APPLICABLE TIME-TO-IGNITE, ITFCS.

CALL CWORD(IWORDS(1IS, IP,JP), ITX, ITY)

KTEMP=IMATS(1)

XTFC=1ITFCS (1>

IF(XTFC.LE. 0. ) GO TO 300
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ITXX=ITFS{(1)
C SKIP ANY CHANGES TO THE TARGET ELMNT’'S €7a4TE IF IT 1S FLAMING, CHARRED

-

C OR COOLING.
200 GO TO(258, 265, 300, 300 260, 263, 300)., IST
C IF THE TARGET ELMNT IS IN STATE I QR STATE S SET IT TO STATE 6 -

C HEATING IN CONTACT WITH FLAMES.

298 ITX=0
260 IST=6
G0 TO 290

265 IF(IST. EQ.2)60 TO 270
C FOR TARGET ELMNTS IN STATE &, TEST THEIR TIME-IN-STATE, ITX VS. THE
€ CURRENT TIME-TO-IGNITE. IF IGNITION OCCURS RESET ITX AND SKIP TO 280
C TO COMPLETE THE STATE CHANGE

IFC(ITX. LT. ITXX)GQ TQ 300
ITX=ITX-ITXX
G0 TO 280

270 CONTINUE

C FOR TARGET ELMNTS IN STATE 2, IGNITE THEM IN ALL CASES
1TX=0
NPE(ICRIT)=NPE(ICRIT)-1
C IGNITION. COMPUTE ADDITIONS TO SMOKE, HEAT, AND GAS GENERATION AND
C OXYGEN CONSUMPTION RATES.
280 I5T=3
DAK=DQK+GTR#DQM (KTEMP )
RSFK=RSFK+GTR#RSF (KTEMP)
TDGMTL (KTEMP) = TDGMTL(KTEMP) + GTR + DGM(KTEMP)
VITNR=VITNR+GTR#*DGM(KTEMP) /FOX (KTEMP )
DO 282 16=1,NTX6

282 ROFK(IG)=RGFK(IG)+QTR#RGF(IG, KTEMP)

C COMPUTE THE NEW VALUE FOR THE FRACTION CONSUMED, ITFCP, AND REPACK
C THE STATE DATA IN THE APPROPRIATE ARRAYS.

ITEMP=(DELTSP/XTFC) #THOU
ITFCP=ITFCP+ITEMP
NFECICRIT)=NFE(ICRIT)+1

290 1s¢=1

IFCITY. LT. 0) 1SG=-1
IT1=ITY#10000+ISG#ITX
1T2=ITFCP#100+ISTP#10+1ST
IFC(ICRLIT.GT. LSN)GO TO 29%
IWORD(IP, JP)=1T1
ISTATE(IP, JP)=1T2
G0 TO 300
295 IWORDS(IS, IP, JP)=IT1

: ISTATS(1IS, IP, JP)=IT2

C CHECK THE FLAG ICNTR TO FIND IF MORE SIDEWALL-TO-CEILING CHECKING IS
‘C TO BE DONE.

300 IF(ICNTR.NE.0)GO TO 310
C CLOSE OF THE LOOPS OVER II AND Ju.

IF(JJ. LT. JVMX)GO TO 20

IF(IL.LT. IVMX)GO TO 10

G0 TO 500
THE REMAINING PART OF THIS SUBR CONSIDERS FLAMES FROM UPPER SIDEWALLS
AND HATRACK REACHING THE CEILING AND FLAMES FROM THE FLOOR REACHING

THE HATRACK OR CEILING
THE NEXT 4 STMTS INCREMENT THE J INDICES OF THE SHOOTING AND TARGET

ELMNTS WHEN THE SURFACE OF ORIGIN 1S NOT THE FLOOR.

310 IF(IHRZ.EQ. 1)G0 TO 340
IF(JJ. GE. JUMXIGCO TO 220

JusJJ+l
JP=JJ
GO TO 30

s N e NeNeNe!
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OO0

320

THE NEXT & STMTS INCREMENT THE I INDICES OF THE SHOQTING AND TARGET
ELMNTS WHEN THE 3URFACE OF QORIGIN IS NDOT THE FLCOR.
ICOUNT ALLQOWS OMLY NEAR-CEILING SHOQTING ELMNTS 7O BE USED.

IF(ICOUNT. EQ. 2)G0 TO S00
ICOUNT=2

YJ=JVMN

IT=L+INCR

IP=IARY(IT. NN)

60 TO 30

C CONTROL REACHES 340 IF THE SURF DF ORIGIN IS HORIZONTAL., SO A LARGER
C RANGE OF II VALUES CAN BE CONSIDERED AS SHOOTING ELMNTS.

340

IF(JV. LT, JUMX3GO TO 350
YUSJVMN~-L
IF(I1. GE. IVMX)GD TO 500
II=11+1

IT=L+INCR
IP=IARY{IT, NN)

C SELECT THE SHOGOTING ELMNT J INDEX AND TEST FOR THE SHOOTING ELMNT
C BEING IN STATE 3

350

WIEII+L
IJ=(1I-ISTART+1)+ICON®(JJ-JSTART)
IF(IF(1J). EQ. 0)60 TO 300

60 TO 30

C CHECK FDOR TARGET ELMNT BEING ON UNDERSIDE OF HATRACK

25

IF(IARY(II1,10). EQ. 0)GO TO 39
IP=IARY(II, 10)

C SELECT TARGET ELMNT J INDEX AND SURFACE NUMBER. ICRIT. TEST TO SEE
C IF FLAMES CAN REACH SURFACE ICRIT.

30

vP=JJ
ICRIT=IRAY(IP)
IF(FHET. LT. Z{ICRIT))GO TO 300

C UNPACK TARGET ELMNT STATE, PREVIOUS STATE, FRACTION CONSUMED, AND
C TIME-IN-STATE CLOCK.

CALL CVOUT(IP, JP, ICRIT, IST, ISTP, ITFCP)
IF(IST. NE. ISTP)GDO TO 300

CALL CWORD(IWORR(IP, UP), ITX, ITY)
KTEMP=IMATL(ICRIT)

XTFC=ITFC(ICRIT) —

IF(XTFC.LE. 0. ) GO0 TD 300

¢ ITXX 1S THE CURRENT TIME-TO-IGNITE FOR THE TARGET ELMNT MATERIAL.

ITXX=ITF(ICRIT)
G0 TQ 200

C TARGET ELMNT IS A CEILING OR OTHER OVERHEAD SURFACE ELMNT.

35

IP=IARY(II,12)
60 TO 30

C STMT 40 AND STMT 80 FORCE SELECTION OF ONLY SHOOTING ELMNTS ON THE
C UPPER SIDEWALLS OR HATRACKS.

40

IF(I.LE. ICLL)GOD TO 80

C SHOOTING ELMNT IS ON THE LEFT SIDE OF THE CABIN

ICNTR=-1
IF(VN(I,3).NE. 1. 0G0 TO 4%
IHRZ=1

IX=IMAX(1)

C THE LODP THRU 42 SELECTS THE TARGET ELMNT I INDEX, IP. AND CHECKS TO
¢ SEE THAT THE SHOOTING ELMNT IS FLAMING. ORIGIN SURFACE IS A HATRACK
C UPPER SURFACE.

DO 42 LL=1.1IX
IF(IARY(LL.,11).NE. IINGO TO 42
L=LL

INCR=1

NN=12
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IP=IARY (L, NN)

IFCIF(IJ). LT. 1360 TO 300

G0 TO 30O
42 CONTINUVE
C CONTROL REACHES THIS ERROR MESSAGE ONLY IF NO PROPER TARGET ELMNT CAN
C BE FOUND ON THE CEILING.

WRITE(&, 43)
43 FORMAT (/ 10X, 20HNO CORRESP SURF, LEFT)
%99 STOP

43 IF(VYN(I,3).NE. 0. )G0 TGO S00
C. ORIGIN SURFACE IS VERTICAL:. TEST FOR PRESENCE OF A HATRACK.
IF(NPROJ. EQ. 1)G0 TO &35
C NO HATRACK, TARGET ELMNT 1S ON CEILING

50 L=1

&0 INCR=1
NN=12
IP=1ARY (L, NN)
60 TO 30

C TEST FOR ORIGIN SURFACE BEING ABOVE HATRACK (I LESS THAN IPJUL) OR
C BELOW HATRACK ( I GREATER THAN IPJLL).
65 IF(I.LT. IPUULIGO TO S0
70 IF(I.QT. IPJLL)GO TO 75
C SET UP SEARCH LIMITS FOR SHOOTING ELMNT ON UPPER HATRACK SURFACE.
IX=IMAX(1)
DO 72 LL=1, IX
IF(IARY(LL, 11).NE. 0)G0 TQ 72
L=LL
GO TO &0
72 CONTINVE
C CONTROL REACHES THIS ERROR MESSAGE ONLY IF NO PROPER TARGET ELMNT CAN
C BE FOUND ON THE CEILING.
WRITE(6,73)
73 FORMAT(/10X, 16HNO LEFT VERTICAL)
Ga TO 999
C SURFACE OF ORIGIN 15 BELOW HATRACK. TARGET ELMNTS ON LWR HATRACK SURF.
75 L=1
INCR=1
NN=10
IP=IARY (L., NN)
60 TO 30
C TEST FOR SURFACE OF ORIGIN BEING ON RIGHT SIDE OF CABIN.
80 IF(1.GE. ICLR)GO TO 300
C SHOOTING ELMNT IS ON THE RIGHT SIDE OF THE CABIN.
ICNTR=1
IF(VN(I,3).NE. 1. 0)G0 Ta 88
C SURFACE OF ORIGIN IS HORIZONTAL
IHRZ=1
IX=IMAX (1)
KJ=IX+1
C THE LOOP THRU STMT 82 SELECTS THE TARGET ELMNT I INDEX ON THE CEILING
DO 82 LL=1, IX
K=K J—-1
IF(IARY(KJ, 11) . NE. II1)GO TO 82
=KJ
INCR=1
NN=12
IP=IARY (L, NN)
IF(IF(IJ). EG. 0)G0 TO 300
GO TO 30
82 CONTINUE
C CONTROL REACHES THIS ERROR MEESAGE IF NO CEILING TARGET ELMNT CAN



C BE FOUND,
WRITE(4, 83)
83 FORMAT (710X, 19HNO CORRESP SURF.RGT)
G0 TO 999
C FOR VERTICAL SURFACES OF ORIGIN TEST FOR PRESENCE OF A HATRACK
85 IF(YN(I, 3).NE. Q. )G0O TO S00
IF(NPROJ. EQ. 1)GO TO @3
C NO HATRACK - SELECT TARGET ELMNT ON CEILING.
IX=IMAX(1)
88 L=IX
90 INCR=-1
NN=12
IP=IARY (L., NN)
GO T 30
C DETERMINE IF SURFACE OF ORIGIN IS ABOVE OR BELOW THE HATRACK
4] IF(I. GT. IPJURIGO TO. 38
7 IF(I.LT. IPJLR)GO TO @99
C SET UP SEARCH LIMITS FOR SHOOTING ELMNTS ON UPPER HATRACK SURFACE.
IX=IMAX (1)
KI=IX+1
DO 98 LL=1,1IX
Ki=KJ—1
IF(IARY(KJ, 11). NE. 9)GO TD 98
L=KJ
G0 TO 90
98 CONTINUE
C CONTROL REACHES THIS ERROR MESSAGE ONLY IF NO PROPER TARGET ELMNT CAN
C BE FOUND ON THE CEILING.
WRITE (&, 981)
981 FORMAT(/10X, 24HNQ CORRESP VERT SURF,RGT)
G0 TO 299
C SURFACE OF ORIGIN IS BELOW HATRACK. TARGET ELMNTS ON LWR HATRACK SURF.
@9 L=IMAX (1)
INCR=-1
NN=10
IP=TIARY (L, NN)
GO TD 30
500 RETURN
END

A-130



SUBROUTINE PVOL(I)

C — P—— [—

C OBJECTIVE

C (1) THIS SUBROUTINE COMPUTES THE INITIATION OF NEW SMOLDERING
REGIDONS BY EXPOSURE OF ELMNTS TO THE RADIATION FROM THE FLAMES OF
A FIRE. THIS PROCESS IS MODELED BY (A) COMPUTING A "“SMOLDERING
RANGE, * PDH, WHICH IS THE DISTANCE AWAY FROM THE CYLINDRICAL
FLAME VOLUME AT WHICH THE RADIATION HAS FALLEN TO A VALUE OF GP;
(B) TESTING TO SEE IF ELMNTS WITHIN THE DISTANCE PDH FROM THE
FLAMES HAVE HAD A SUFFICIENTLY LONG EXPOSURE TO BEGIN SMOLDERING.
THE "SMOLDERING THRESHOLD".- LEVEL QP AND RANGE PDH ARE COMPUTED IN
SUBR FIRE FROM DATA SUPPLIED FOR EACH MATERIAL TYPE AND THE
CURRENT LEVELS OF RADIATION FROM THE UPPER GAS ZONE.

ONLY FIRES ORIGINATING ON THE CABIN FLOOR OR ON THE UPPER HAT-

RACK SURFACES ARE CONSIDERED BY THIS SUBROUTINE. SUBROUTINE PVOLS
WORKS WITH FIRES DRIGINATING ON ANY SEAT GROUP

COMMENTS

(1) TERMINOLOGY: ELMNTS ON THE FIRE BASE WHICH SERVE TO LOCATE THE
RADIATING FLAME VOLUME ARE CALLED "SHOOTING ELMNTS. " ELMNTS -
BEING EXAMINED BY THIS SUBR AS CANDIDATES FOR THE TRANSITION TO
SMOLDERING ARE CALLED "TARGET ELMNTS. *

0000000000000 00000

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIMZ,
ITSPRD, NPASS, TFINAL., IDBUGL, EPSLN, MAXITR, MAXCUT,
JCBSKP
COMMON/FIRES/AFM{(7), ASM(7), ISTATE(120, 13), ISTATS(?, 14, 22),
IWORD(120, 13): IWORDS(9, 16, 22), NFLM(7), NPYR(7),
RGS(10, 7),RSS(7), TOTGAS(10), TOTSEM, TRGF(10).,
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AFI, AEXP, COMB(30), DAK, FLML (30), FSN1,
FSN2, FSN3, GAMMA (30), IBURN, IF(400), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX(30),
IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30), JVUMAX(30),
JVYMIN(30), JVMN, JVMX, K, NFE(30), NFIRES, NIJC, N1JSQ,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ(30), RSF(7), RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL(7),
TP(7), TRC(7)
COMMON/GASES/CHIL (11, 3), CHIVU(11, 3), CP,NGAS(11), NSPCS, PAMB, PF(3),
RHOAM, RHOL (3), RHOQU(S), TAM, TL(3), TU(3), VOLL(3),
VOLU(S3), ZD(3), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120) =
COMMON/GMTRY/IMATL (20), IMATS(7), IMTLP (4), IMAX(30), IMIN(30),
IRAY(114), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXEL I, NS,
CH, CLL(3), CW, DWS, HSTS, IARX (40, 15), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9),
ISSWLI(9, 10), ISSWLJ(?,10), ISSWRI(?, 10), ISSWRJ(?, 10),
ISWSL(13,8), ISWSR(13, 8), ISTART, NPROJ, IPJUL, IPJLL,
IPJUR, IPJULR, VEND, JONE(?), JSTART., NJS, NSG, NV, SGWD(?),
SL, SWD(20), YN(20, 3), VENTH(24), VENTW(24), VENTT(24),
XMN(30), XMX(30), XCOR(?), YCOR(F), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), SZ(30),
CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN
COMMON/MATLS/TABX (18, 7. &), TABY (18, 7, 6), NTXG, FOXI, RADTAB(7), RADI,
FDX (73, NMATLS. DQ1. DGM(7). GAMI. GTAB (7). ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QCI,QP(7), QTAB(7), RHOI,
RHOM(7), RSI, RTAB(7),RTGI(10), UTAB(7), CNDCTY (7)., XMUI,

N~ 0D NCAPWUN- W~ PUN—IVONDEADPWMN— W -

HWMN -
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b= XMFI, TANS(7), TSL(30, 2, 4), TSP(2, 2, ), CPM{(7), WMMTL(7).
& WMIGF, TKN3IN(7)
COMMON/PARAMS/GRAV, P11, QTR: RGAS, SIGMA, SQD: THOU. TOL, EC, EP
COMMON/RADTN/ALPC, ABSCF (30), EB, QC(2)
DIMENSION ISD(4)
C SKIP ALL SURFACES OF ORIGIN EXCEPT THE FLOOR AND THE UPPER HATRACK.
IF(I.EQ. 1)G0 TO 2
IF(I.EQ. IPYWUL .OR. I.EQ.IPJUR)GO TO 2
G0 TO 500
€ FHGT = FIRE BASE DISPLACEMENT + FLAME LENGTH FOR THE CURRENT FIRE.
C ICON IS A CONVERSION FACTOR USED WITH THE ARRAY IF.
2 FHGT=ZB (K)+FLML (K)
ICON=IEND-ISTART+1
C STMTS 10 AND 20 ARE THE BEGINNING OF LOOPS OVER THE I AND J INDICES OF
C THE SHOOTING ELMNTS ON THE BASE OF THE CURRENT FIRE.
II=IVMN-1
10 II=I1I+1
JISJIVMN-1
KK=TRAY(I1I)
20 J=JI+1
C USE THE ARRAY IF TO DETERMINE WHETHER ELMNT II. JJ IS FLAMING AND, IF
C S0, IF IT IS ON THE PERIMETER OF A FIRE BASE. SET THE FLAG IRET
C ACCORDINGLY.
IJ=(1I-ISTART+1)+ICON*(JJ-JSTART)
IF(IF(IJ)=1) 300, 26, 27
C SHOOTING ELMNT AFLAME, NOT ON PERIMETER =2 IRET = 2.
26 IRET=2
GO 7O 28
C SHOOTING ELMNT AFLAME, ON PERIMETER => IRET = 1.
27 IRET=1
C SELECT CANDIDATE TARGET ELMNT INDICES IP AND JP
28 IP=I1
JP=JJ
60 TO 180
€ USE SUBR ISIDE TO DETERMINE WHICH SIDE(S) OF THE SHOOTING ELMNT II, JJ
C HAS A NON-FLAMING NEIGHBOR.
30 CALL ISIDE(IF(IJ), ISD) ~
C CHECK TO SEE WHETHER THE SMOLDERING RANGE COVERS A LEAST ONE ELMNT
C DIMENSION. IF NOT SKIP TO 300 TO CONSIDER OTHER SHOOTING ELMNTS.
NSGH=PDH/SQD
IF(NSQH. LT. 1) GO TO 300
C SET UP A LOOP ON L TO CONSIDER THE FOUR POSSIBLE DIRECTIONS AWAY FROM
C THE SHOOTING ELMNT.

NSQ=0
40 L=0
S0 L=L+1

IF(ISD(L). EQ. 1) GO TO 70
&0 IF(L.EGQ. 4) GO TO 300
NEG@=0
60 TO SO
C NSQ@ COUNTS THE NUMBER OF ELMNTS TO STEP OUT FROM THE EDGE OF THE BASE
70 NSQ=NSQa+1
C BASED ON THE DIRECTION INDICATED BY L SELECT TARGET ELMNT 'S I AND J
C INDICES. CHECK IN EACH CASE AGAINST JUMPING OFF A SURFACE EDGE.
C IRET = 3 INDICATES A NEED TO CONTINUE STEPPING OUT FROM THE FIRE
C PERIMETER TO CHECK ADDITIONAL TARGET ELMNTS.
GO TO(80, 90,100,110}, L
C
80 IP=I1
JP=JJ-NSQ
IF(JP. LT. 1) 60 TO &0
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85 IRET=3
GO0 TO 122
20 IP=11
JP=JJ+NEQ
IF(JP.GT. VEND) 60 TO &0
G0 TO 85
100 IP=II-NSQ
JP=JJ
IFCIP.LT. IMIN(KK)) GO TO &0
60 TO 83
110 IP=1I+NSG
JP=JJ
IF(IP. GT. IMAX(KK))IGO TO &0
G0 TO 8%
C UNPACK THE DATA ON THE TARGET ELMNT AND TEST FOR EGUALITY OF THE
C PRESENT STATE AND THE PREVIOUS STATE. THEY MUST BE EQUAL FOR A
C CHANGE OF STATE TO BE ALLOWED.
122 CALL CVOUT(IP, JP, KK, IST, ISTP, ITFCP)
IF(IST.NE. ISTP) GO TO 140
123 CALL CWORD(IWORD(IP, JP), ITX, ITY)
C SELECT THE STATE TRANSITION: TARGET ELMNTS IN STATES 3, 4 OR 7 ARE
C IGNORED; STATE 1 => STATE S: STATE 5 => STATE 2 IF THEIR TIME IN STATE
C S HAS EXCEEDED THE CURRENTLY APPLICABLE TIME-TO-START-SMOLDERING.
C ELMNTS ALREADY IN STATE 2 REMAIN THERE.
G0 TO(124, 130, 1460, 140, 130, 125, 160), IST

124 ITX=0
123 1IST=5
GO TO 140

130 IF(IST.EQ.2) 60TO 135
IFCITX. LT. ITP(KK)) GO TO 1395
I1ST=2
XTPC=ITPC (KK)
IF(XTPC.LE. O.) GO TO 160
ITEMP=(DELTSP/XTPC)*THOU
ITFCP=ITFCP+ITEMP
ITX=ITX=ITP (KK)
NPE (KK ) =NPE (KK ) +1
13%  ITY=-1
140 1S6=1
C REPACK STATE DATA FOR THIS TARGET ELMNT.
IFCITY.LT. 0) 18G=-1
IWORD(IP, JP)=2ITY#10000+ISG*ITX
ISTATE(IP, JP)=ITFCP#100+ISTP#10+1IST
160 CONTINUE
C THE REMAINING PART OF THIS SUBROUTINE CONSIDERS SMOLDERING INDUCED ON
C SURFACES ABOVE THE FLAME VOLUME. SEE SECTION 4.2.3 OF [1).
C SKIP TO 189 IF THE FIRE IS ON THE FLOOR.
180 1IF(I.EQ. 1)G0 TO 189
C THE LOUP THRU 182 SEARCHES FUR TARGET ELMNTS ON THE CEILING FOR FIRES
C ORIGINATING ON THE UPPER HATRACK SURFACES (IF APPLICABLE).
IX=IMAX(1)
DO 182 LL=1, IX
IF(IP. NE. IARY(LL, 11))60 TO 182
M=LL
IPP=1ARY (M, 12)
. 60 TO 192
182 CONTINUE
C CONTROL REACHES TKHIS ERROR MESSACE ONLY IF NO TARGET ELMNTS ARE FOUND
C ON THE CEILING.
WRITE (&, 183)
183 FORMAT (/5X, 26HPVOL--HR SURFACE NOT FDUND)
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C
1

C
C

C

c

c
1

1

O000

2
2
2

2

STOP
FIRE IS ON THE CABIN FLOOR - TEST FOR ZEATS ABOVE THE SHOOTING ELMNT.
89 IS=I1ARX(IP,JP)
IF(IS. EQ. OGO TO 190
A SEAT IS ABOVE THE SHOOTING ELMNT, COMPUTE THE RADIATION LEVEL TO
WHICH THE TARGET ELMNT IS EXPOSED.
ICRIT=LSN+IS
ZZ=2Z(ICRIT)-FHGT
XTEM=(ZZ#ZZ/(YZ(KI®YZ(K)))I#4. 0O
QCS=6. 32#(¢1. =((XTEM-3. ) /SART( (9. +XTEM)#(1. +XTEM))))
IMT=IMATS(1)
IF THE EXPOSURE LEVEL IS LESS THAN THE THRESHOLD LEVEL., QP. END
CONSIDERATION OF THIS ELMNT.
IF(QCS. LE. QP(IMT))GD TO 230
SELECT THE INDICES OF THE _TARGET SEAT ELMNT, UNPACK ITS STATE DATA,
CHECK FOR EQUALITY DOF PAST AND PRESENT STATE.
IPP=IP-IONE(IS)
JPP=JP-JONE(IS)
CALL CVOUT(IPP., JPP, ICRIT, IST, ISTP, ITFCP)
IF(IST. NE. ISTP)GO TDO 250
CAL.L. CWORD(IWORDS(IS, IPP, JPP), ITX, ITY)
CHECK THE FRACTION CONSUMED FOR THE TARGET ELMNT. AND SKIP TO 210 FOCR
APPROPRIATE STATE TRANSITION.
KTEMP=IMATS(1)
XTPC=ITPCS(1)
IF(XTPC.LE. 0. ) 6O TO 250
ITXX=ITPS(1)
G0 TO 210
FIRE IS ON THE FLOOCR BUT NO SEATS ARE ABOVE THE SHOOTING ELMNT
DETERMINE IF THE TARGET ELMNT IS ON A HATRACK LOWER SURFACE OR ON THE
CEILING
90 IPP=IARY(II, 10)
IF(IPP. EQ. 0) IPP=IARY(IP, 12)
92 JPP=JP
ICRIT=IRAY(IPP)
ZZ=Z(ICRIT)-FHGT
XTEM=(ZI#ZIZ/(YZ(KRIKYI(K)))#4 O
USE EQ 4-6 OF (1] TO COMPUTE THE RADIATION FLUX AT THE TARGET.
QCS=6. I2# (1. =((XTEM=3. ) /SGRT((9. +XTEM)# (1. +XTEM))) )+
1 . 00138#(2. 23#TL (IFRCMP) ~TAM)
KTEMP=IMATL(ICRIT)
IF THE EXPOSURE LEVEL IS LESS THAN THE THRESHOLD LEVEL END
CONSIDERATION OF THIS ELMNT.
IF(QCS. LE. QP (KTEMP))GO TO 230
UNPACK THE TARGET ELMNT STATE DATA, CHECK THE PRESENT AND PAST STATES,
AND THE FRACTION CONSUMED. ‘
CALL CVOUT(IPP, JPP, ICRIT, IST, ISTP, ITFCP)
IF(IST. NE. ISTP)GO TD 250
CALL CWORD(IWORD(IPP, JPP), ITX, ITY)
XTPC=ITPC(ICRIT)
IF(XTPC.LE. 0. ) GO0 TO 250
ITXX=ITP(ICRIT)
SELECT STATE TRANSITION: ELMNTS IN STATES 3. 4 AND 7 ARE IGNORED:
STATE 1 -> STATE 5; STATE S5 -> STATE 2 IF THEIR TIME IN STATE 35 HAS
EXCEEDED THE CURRENTLY APPLICABLE TIME-TO-START-SMOLDERING. ELMNTS
CURRENTLY IN STATE 2 REMAIN THERE.
10 GO TO(211,215,250,230,219%,212,250), IST
11 ITXx=0
12 IST=5
GC TO 230
15 IF(IST.EG. 2) GO TO 220



IF(ITX. LT. ITXX)GO TO 220

IST=2
JTEMP=(DELTSF/XTPC) #THOU
ITFCP=ITFCP+JTEMP

ITX=ITX~-ITXX
NPE(ICRIT)I=NPE(ICRIT)+1
C REPACK THE NEW STATE DATA FOR THE TARGET ELMNT IN THE LINING SURFACES
C OR SEAT SURFACES ARRAYS AS APPROPRIATE
220 ITY=-1
230 Is6=1
IF(ITY.LT. 0) I8G=-1
ITI=ITY®#10000+1SG#ITX
IT2=ITFCP#100+ISTP#10+1IST
IF(ICRIT. GT.LSN)GO TO 235
IWORD(IPP, JPP)=ITI1
ISTATE(IPP, JPP)=IT2
60 TO 250
235 IWORDS(IS, IPP, JPP)=ITL
ISTATS (IS, IPP, JPP)=1T2
250 IF(IRET-2)30, 300, 240
C THIS TEST CHECKS TO FIND IF ALL ELMNTS WITHIN THE SMOLDERING RANGE
C HAVE BEEN EXAMINED.
260 IF{(NSQ.LT.NSQH)GO TO 70
GD TO &0
C END OF THE LOOPS OVER THE SHOOTING ELMNTS
300 IF(JU.LT. WVMX)GQ TO 20
IF(II.LT. IVMX)GO TO 10
500 RETURN
END



SUBRCUTINE CONDS(I)

OBUECTIVE ,

(1) SUBROUTINE CONDS COMPUTES THE SPREAD OF FIRE OVER THE SURFACES OF
THE SEAT GROUP SPECIFIED BY THE VALUE OF I IN THE SUBROUTINE CALL.
THE SUBROUTINE ALSO COMPUTES THE SPREAD OF FIRE TO SIDEWALLS NEAR
THE EDGE OF A SEAT GROUP AND TO SEAT GROUPS FORWARD AND AFT OF
THE SPECIFIED SEAT GROUP.

[eNeNeNoNeNeNeNe

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUGL, EPSLN, MAXITR, MAXCUT,
JCBSKP
COMMON/FIRES/AFM(7), ASM(7), ISTATE(120. 15), ISTATS(9, 14, 22),
IWORD(12C, 15), IWORDS(%, 16, 22). NFLM(7)., NPYR(7),
RGS(10,7), RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7),AF(30), AF1, AEXP, COMB (30, DAK, FLML{30), FSN1,
FSN2, FSN3, GAMMA(30), IBURN, IF(&00), IGMNI, IGMNJ, IGMX1I,
IGMXJ, IGNFIR, IGNIJ(2, 1007, IGSN, ISFIRE(30), IVMAX(30),
IVMINC30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX (30),
JVMIN(30), JVMN, JYMX, K, NFE (30), NFIRES, NIJC, NIJSG,
NPE(30), NSFL(7), OMEGA(30). PDH, PIGN, RF(20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ(30), RSF(7), RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL(7),
TP(7), TPC(7)
COMMON/GASES/CHIL(11,5), CHIU(11, 5), CP, NGAS(11), NSPCS, PAMB, PF(5),
RHOAM, RHOL (5), RHOU(S), TAM, TL(S), TU(S), VOLL(5),
VOLU(S), ZD(5), XTHEN(12Q), WMOLEC(11), TWO(101),
JCOR (120) :
COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP (3), IMAX(30), IMIN(30),
IRAY(116&), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (.40, 15), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE (%),
ISSWLI(9, 10), ISSWLJ(F, 10), ISSWRI(F, 10), ISSWRJI(F, 10),
ISWSL(13,8), ISWSR(15, 8), ISTART. NPROJ, IPJUL, IPJLL,
IPJUR, IPJLR, JEND, JONE(9), JSTART, NJUS, NSG, NV, SGWD{9),
SL, SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT (24),
XMN(30), XMX(30), XCOR(F), YCOR(F), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX{30), SZ(30),
CNCTNS (24), NCOMPS, IFRCMP, FLOW(24), INTD(24), VTOTAL (4}
FHMIN
COMMON/MATLS/TABX (18, 7, &), TABY(18, 7, &), NTXG, FOX1, RADTAB(7), RADI,
FOX(7), NMATLS, DRI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QCI, GP(7), QTAB(7), RHOI,
RHOM(7), RSI, RTAB(7), RTGI(10), UTAB(7), CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL(30, 2, 48), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TKNSIN(7)
COMMON/PARAMS/GRAV, P1, QTR, RGAS: SIGMA. SGD, THOU, TOL, EC, EP
COMMON/RADTN/ALPC, ABSCF(30), EB, GC(2)
DIMENSION ISD(4) )
C COMPUTE THE SEAT GROUP NUMBER FROM THE VALUE QF I. COMPUTE THE
C CONSTANT ICON USED WITH THE ARRAY IF.
IS=I-LSN
ICON=IEND-ISTART+1
¢ STMTS 10 AND 20 START LOOFPS OVER SEAT GROUP ELMNTS II, JJ WHICH ARE
¢ THE ORIGIN ELEMENTS FOR THE FLAME SPREAD
II=IVMN-1
JJ=JVMN-1
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10 JI=JJI+1
KR=IRAYS(JJ)
20 II=II+1
IJU=(II-ISTART+1)+ICON#(JJ~JSTART)
C IF THE ARRAY IF FOR THIS ELMNT CONTAINS A VALUE OF ZERO, THE ELMNT ‘IS
C NOT FLAMING
IF(IF(IJ). EQ. 0)GO TO 190
C USE SUBR ISIDE TO DETERMINE THE OPEN SIDES (IF ANY) OF THE ORIGINATING
C ELEMENT. AND SUBR CWORD TQ UNPACK THE ELMNT STATE DATA.
2% CALL ISIDE(IF(IJ), ISD)
CALL CWORD(IWGRDS(IS, IIL,JJ), ITX, ITY)
TX0=1ITX

C IF IF HAS THE VALUE 1, THE ELMNT II, JJ IS AN INTERIOR ELMNT (HAS NO
C SIDES ON THE FIRE PERIMETER). SO SKIP TO 120 FOR SIDEWALL OR SEAT
C SPREAD TESTS.

IF(IF(IV). EQ. 160 TO 120

KX=KK

L=1

STMT 30 IS THE START OF A LQOP TO EXAMINE EACH OF THE 4 POSSIBLE
SPREADING DIRECTIONS (GIVEN BY THE VALUE OF L). THE VALUE OF ISD(L)
OF ZERO INDICATES WHETHER A GIVEN SIDE IN THE DIRECTION L IS OPEN.
RFS IS THE CURRENT SPREAD RATE FOR SEAT MATERIALS.
30 IF(RFS{(KK,L).LE. 0.0) GO TO 110
IF(ISD(L).LE.O) 60 TO 110
C COMPUTE THE TIME TO SPREAD AND COMPARE IT TO THE CURRENT TIME-IN-STATE
C FOR THE DORIGIN ELMNT.
TIMSP=SGD/RFS{KK, L)
IF(TXD.LT. TIMSP) GO TO 110
C IF SPREAD SHOULD OCCUR SELECT THE APPROPRIATE DIRECTION AND COMPUTE
C THE INDICES, IDXI AND IDXJ, OF THE ELMNT WHICH I3 A CANDIDATE FOR
C IGNITION.
G0 TO(40, 80, 60.70).L
40 IF({(JJU=-1).LT. 1) GO TO 45
IDXJ=Jdu-1
GO TO 47
43 IDXJ=JMAX(I)
47 IDXI=I1
48 KV=IRAYS(IDXJ).
GO TO B2
50 IF{(JJ*1). GT. JMAX(I)) 60 TO 355
IDXJ=aJJ+1
GO TO 47
59 IDXJU=1
GO TO 47
60 IF(II.EQG. 1)G0O TO 110
IDXI=II-1
67 1IDXJ=JJ
GO TO 48
70 IF(II. EQ. IMAX(I))GO TO 110
IDXI=II+1
G0 TO &7
€ UNPACK THE STATE DATA FOR THE CANDIDATE ELMNT.
82 CALL CVOUT(IDXI, IDXJ, I, IST, ISTR, ITFCP) i
CALL CWORD(IWORDS(IS, IDXI, IDXJ), ITX, ITY)
ELMNTS IN STATES 1,2.5. AND & ARE IGNITED. THOSE IN STATES 3.4 AND 7
ARE SKIPPED.
GO TQ (23,83,110,110, 83,83, 110), IST
UPDATE THE RATES OF HEAT. SMOKE. AND CAS RELEASE AND OXYGEN
CONSUMPTION TO REFLECT THE NEW IGNITION. COMPUTE THE NEW VALUE OF
FRACTION CONSUMED, ITFCP, AND SET THE TIME-IN-STATE CLOCK., ITX, TO
ZERO.

o000

0o
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83

83

90

IF(IST. €EQ. 2) NPE(I)=NPE(I)-1
KTEMP=IMATS(KV)
DAK=DQK+QTR#DAM(KTEMP )

TDGMTL(KTEMP) = TDQMTL(KTEMP) + QTR % DGM(KTEMP)
RSFK=REFK+QTR#RSF (KTEMP)
VITNR=VITNR+QTR*#DAM(KTEMP) /FOX(KTEMP)
DO 85 IG=1, NTXG
RGFK(IG)=RGFK(IG)+QTR#RGF (IG, KTEMP)
XTFC=ITFCS(KV)

IF(XTFC.LE.O.) GO TO 110
KTEMP=(DELTSP/XTFC) #THOU
ITFCP=ITFCP+KTEMP

1ST=3

C REPACK THE ELMNT STATE DAT#

ITX=0

NFE(I)=NFE(I)+1

1SG6=1

IF(ITY.LT.0) ISG=-1

TWORDS (1S, IDXI, IDXJ)=ITY#10000+1I8G#ITX
ISTATS(IS, IDXI, IDXJ)=ITFCP*#100+ISTP#10+IST

C IF ALL 4 DIRECTIONS HAVE BEEN CHECKED JUMP TO 120, IF NOT RETURN TO 30

110

O0O00O00

120
124

IF(L.GE. 4) 60 TO 120
L=L+1
G0 TO 30

THE NEXT 233 STMTS CONCERN THE SPREAD OF FIRE TO THE SIDEWALLS FROM THE
SEATS. FIRST THE SEAT ELMNT MUST BE IN THE CORRECT POSITION (CUSHION
TOP OR REAR QF BACKREST) AND MUST HAVE BEEN BURNING FOR THE REQUIRED
LENGTH OF TIME, TIMWS. FINALLY THE SEAT MUST BE WITHIN ONE ELMNT'S
DISTANCE FROM THE SIDEWALL.

CONT INUE

IF(JJ.GT. S5 .AND. JJ.LT.13) GO TO 190
IF(JJ. GT. 18 . AND. JJ.LT.22) GO TO 190
IF(JJ. EQ. 5)G0 TO 145

IF(JJ. EQ. 22’60 TO 150

IF(RFWS. LE. C. )60 TO 190

TIMWS=DWS/RFWS

IF(TX0.LT. TIMWS)GO TO 190

IX=2. O#SGWD(IS)+TOL

IF(II.NE.1 .0OR. IONE(IS).GT.2)60 TO 133

C SEAT GROUP IS NEXT TO THE LEFT SIDEWALL.

IF(JJ.GT. 12 . AND. JJ.LT. 19)6GO TO 130

C USE THE ARRAYS ISSWLI AND ISSWLJ TO COMPUTE THE SPREAD FROM SEAT
C CUSHIONS TGO THE SIDEWALL - LEFT SIDE.

125

IP=ISSWLI(IS, JJ)

JP=ISSWLU(IS, JJ)

ICRIT=IRAY(IP)

CALL CVOUT(IP, JP, ICRIT, IST, ISTP, ITFCP)
IF(IST. NE. ISTP) GO TO 190

CALL CWORD(IWORD(IP,JP), ITX, ITY)
KTEMP=IMATL(ICRIT)

XTFC=ITFC(ICRIT)

IF(XTFC.LE. C.) GO TO 190

60 TO 154

C USE THE ARRAYS ISSWLI AND ISSWLJ TO COMPUTE THE SPREAD FROM SEAT
C BACKRESTS TO THE SIDEWALL - LEFT SIDE.

130

JX=JJ-8
IP=ISSWLI(IS, JX)
JP=ISSWLJ(IS; JX)
60 TO 1a5

C SEAT GROUP IS NEXT TO THE RIGHT SIDEWALL.

135

IY=IX+IONE(IS)+1
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IF(II.NE. IX . CR. IY.LT.IMAX(1))GD TO 130
IF(JJ. 37.12 . AND. JJ. LT. 19) GO TO 140

C USE THE ARRAYS ISSWRI AND ISSWRJ TO COMPUTE THE SPREAD FROM SEAT

C CUSHIONS TO THE SIDEWALL - RIGHT SIDE.
IP=ISSWRI(IS: JJ)
JP=ISSWRJU(IS, JJ)
60 TQ 1295

C USE THE ARRAYS ISSWRI AND ISSWRJ TO COMPUTE THE SPREAD FROM SEAT

C BACKRESTS TO THE SIDEWALL - RIGHT SIDE.
140 JX=JJ-8B
IP=ISSWRI(IS, JX)
JP=ISSWRJ(IS, JX)
60 TO 123

THE NEXT 30 STMTS CONSIDER FIRE SPREAD BY FLAMES JUMPING FROM THE
FRONT OF ONE SEAT GROUP TO THE BACK OF ANOTHER OR VICE VERSA.

THE POSSIBILITY OF A JUMP OCCURS ONLY WHEN THE FORE-AFT SEPARATION
BETWEEN TWO SEAT GROUPS IS TWO OR LESS ELMNT WIDTHS.

FIRST CHECK FOR SPREAD FROM THE BACK OF THE CURRENT SEAT GRQUP TO THE

e NeNeNeNesNeNe]

INDICES ON THE SEAT TO BE IGNITED.
145 I1=IS+1
IF(I1.GE. 2)G0O TO 190
I12=9
IK=1IS
L=IONE(IS)+II
DO 146 Iu=I1,12
IKk=IK+1
IF(IARY (L, IK). NE. 0)GO 7O 147
146 CONTINUE
G0 TO 190
147 IF((JONE(IK)-JONE(IS)+3).GT.2)60 TO 190
IP=IARY(L, IK)
JP=22
Ku=7
148 ICRIT=IK+LSN
CALL CVOQUT(IP, JP> ICRIT, IST, ISTP, ITFCP)
IF(IST. NE. ISTP)GO TO 190
CALL CWORD(IWORDS(IS, IP,JP), ITX, ITY)
KTEMP=IMATS(KJ)
XTFC=ITFCS (KJ)
IF(XTFC.LE. 0. ) 60 TO 190
GO TO 134

FRONT OF THE ONE BEHIND IT (IF ANY). IP AND JP ARE THE "TARGET ELMNT"

C CHECK FOR SPREAD FROM THE CURRENT SEAT GROUP TO THE ONE AHEAD OF IT.

C IP AND JUP ARE THE TARGET ELMNT INDICES OF THE SEAT AHEAD.
130 1I2=1S-1
IF(I2. LE. 1)G0 TO 190
I1=1
IK=1IS
L=IONE(IS)+I1
DO 131 Iu=ll, I2
IK=IK-1
IF(TARY (L., IK). NE. 0G0 TO 1352
151 CONTINUE
G0 TO 190
152 IF((JONE(IS)-JONE(IK)>+3).6T. 2)60 TO 190
IP=IARY (L, IK)
JP=5
KJ=2
GO TO 148

C ELMNTS IN STATES 1,2,5. AND & WILL BE IGNITED:; OTHERS ARE SKIPPED.
C ADJUST THE PRODUCT GENERATION RATES AND OXYGEN CONSUMPTION RATES
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C FOR THE EFFECT OF THE IGNITED ELMNTS.
154 GO TO(155, 155, 190,190, 155, 155, 190)., IST
15% IF(IST.EQ. 2) NPE(ICRIT)=NPE(ICRIT)-1
‘ DGK=DQK+QTR*#DAM(KTEMP)
TDAMTL(KTEMP) = TDAMTL(KTEMP) + QTR % DQM(KTEMP)
REFK=RSFK+QTR#RSF (KTEMP)
VITNR=VITNR+QTR#DAM(KTEMP) /FOX{KTEMP)
DO 140 IG=1,NTXG
160 RGFK(IG)=RGFK(IG)+QTR*RGF (IG, KTEMP)
ITEMP=(DELTSP/XTFC) #THOU
ITFCP=ITFCP+ITEMP
170 1ST=3
ITX=0
NFE(ICRIT)=NFE(ICRIT)+1
C REPACK THE ELMNT STATE DATA FOR LINING SURFACES OR SEATS AS REQUIRED.
1SG=1
IFCITY.LT. O) ISG=-1
ITi=ITY#10000+ISG#ITX
IT2=ITFCP#1Q0+ISTP#10+IST
IF(ICRIT. GT. LSN)GC TO 180
IWORD(IP, UP)=IT1
ISTATE(IP, JP)=IT2
G0 TG 190
180 IWORDS(IS, IP, JP}=ITI
ISTATS (1S, IP, JP)=1T2
C END OF LOOPS OVER DRIGINATING ELMNTS.
190 IF(II.LT. IVMX) 60 TO 20
II=IVMN-1
IF(JJ. LT. yVMX) GO TO 10
RETURN
END
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SUBROQUTINE FCONS(I)

OBUECTIVE

(1) SUBROUTINE FCONS COMPUTES THE FIRE SPREAD DUE TO FLAMES FROM A
FIRE ON A SEAT GROUP CONTACTING CEILING AND/OR HAT RACK ELMNTS

COMMENTS

(1) TERMINOLOGY OF “SHOOTING" AND “TARGET" ELMNTS APPLIES. SEE SUBR
FCON.

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,
IPSPR, IPAUX, IRAT10, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN, MAXITR, MAXCUT,
JCBSKP
COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9, 16, 22),
IWORD(120, 13), IWORDS(9, 16, 22), NFLM(7), NPYR(7),
RGS(10,7),RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AF1, AEXP., COMB(30), DGQK, FLML (30), FSN1,
FSNZ, FSN3,; GAMMA(30), IBURN, IF(600), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNF IR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX(30).,
IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30), JVYMAX(30),
YVMIN(30),: JVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIJSQ,
NPE(30),NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 3),
RFWS, RGF (10, 73, RGFK(10), RHOZ(30), RSF (7)., RSFK, TDG,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL(7).,
TP(7), TPC(7)
COMMON/GASES/CHIL(11, 3), CHIU(11, 3), CP,NGAS(11), NSPCS, PAMB, PF(3),
RHOAM, RHOL (3), RHOU(S), TAM, TL(3), TU(3), VOLL(3),
VOLU(S), ZD(3), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)
COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP (4}, IMAX(30)., IMIN(30),
IRAY(1146), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 13), IARY (40, 12), ICLL.,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR: IONE(?),
ISSWLI(9, 10), ISSWLJU(?, 10), ISSWRI(?, 10), ISSWRJ(F, 10),
ISWSL(13.8), ISWSR(13, 8), ISTART, NPROJ, IPJUL. IPJLL,
IPUUR, IPJLR, VEND, JONE(9), JSTART: NJS, NSG, NV, SGWD (%),
SL, SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT (24),
XMN(30), XMX(30), XCOR(9), YCOR(9), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), SZ(30),
CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN
COMMON/MATLS/TABX(18, 7, &), TABY (18, 7, 6), NTXG, FOXI, RADTAB(7), RADI,
FOX(7), NMATLS, DQI1, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QCI,QP(7), QTAB(7), RHOI,
RHOM(7), RSI,RTAB(7),RTGI(10), UTAB(7), CNDCTY(7), XMU1,
XMFI, TKNS(7), TSL(30, 2, 4), TSP (2, 2,-4), CPM( 7)., WMMTL (7),
WMIGF, TKNSIN(7)
COMMON/PARAMS/GRAV, P1, GTR, RGAS, SIGMA, SGD, THOU, TOL,; EC, EP
COMMON/RADTN/ALPC, ABSCF (30), EB, GC(2)
FHGT = BASE DISPLACEMENT FOR FIRE K + FLAME LENGTH OF THE FIRE
FHGT=ZB (K)+FLML (K)
IF FHGT 1S LESS THAN FHMIN, FLAMES DO NOT TOUCH OVERHEAD SURFACES
IF(FHGT.LT. FHMIN)GO TO S00
FLAG IXFIRE. SET IN SUBR FIRE, SIGNALS THE SEAT FIRE LOCATION:
IXFIRE = 1 =3 CUSHION BOTTOM. =2 => CUSHION TOP. =3 =3 BACKREST.
IF(IXFIRE-2)300. 5,7
IF THE FIRE IS ON THE CUSHION TOP TEST NSFL(7) TO FIND IF IT IS ALL
ON THE FRONT SURFACE (7) ELEMENT. IF SO, RETURN.
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3 IT=FSN2+TOL
IFCIT. EQ. NSFL (721260 TO SO0
60 TO 10
C IF THE FIRE IS ON THE BACKREST TEST NSFL(4) TO FIND IF IT IS ALL ON
C SEAT SURF 4 AND SO IS TOO SMALL TO CONTACT OVERHEAD SURFACES.
7 IT=FSN3+TOL
IF(IT. EQ. NSFL(4))G0 TO 3500
C COMPUTE SEAT GROUP NUMBER FROM THE VALUE OF I
10 IS=I~LSN
C STMTS 15 AND 20 START LOOPS OVER THE SHOOTING ELMNTS GIVEN BY 1I, JJ.
II=IVMN-1
VJsJVMN-1
ICON=1END-~1START+1
13 JJ=JJI+1
20 IT=11I+1
IJs(II-ISTART+1)+ICON# (JJ-~JSTART)
C USE THE ARRAY IF TO FIND IF THE SHOOTING ELMNT II, JJ IS FLAMING.
IF(IF(IU).LT. 1)6G0 TO 100
L=I0ONE(IS)+II
C USE THE ARRAY IARY TO FIND (i) IF THE OVERHEAD SURFACE 1S A HATRACK
C OR A CEILING/PSU/STOW-BIN SURF AND (2) ITS DISPLACEMENT FROM THE FLOOR
IDX=12
IF(IARY (L, 10). NE. 0)IDX=10
IP=TARY (L, IDX)
ICRIT=IRAY(IP)
C CHECK TO SEE IF THE FLAMES REACH THE OVERHEAD SURFACE.
IF(FHGT.LT. Z(ICRIT))GO TO 100
IF(JJ. GT. 1860 TO 39
C SHOOTING ELMNT II, JJ IS ON THE BACKREST. SELECT TARGET ELMNT J INDEX
30 JP=JONE(IS)+4
60 TO 40
C SHOOTING ELMNT II, JJ IS ON THE CUSHION TOP. SELECT TARGET J INDEX
C SKIPPING ROW 22, THE CUSHION FRONT.
3% IF(JJ. EQ. 22)G0 TO 100
JP=JUONE(IS)+22-JJ
C UNPACK THE TARGET ELMNT STATE DATA.
40 CaLL CVOUT(IP,JP, ICRIT,IST, ISTP, ITFCP)
CALL CWORD(IWORDCIP,JP), ITX, ITY)
C_ SELECT THE STATE TRANSITION APPROPRIATE TO THE TARGET ELMNTS CURRENT
C STATE: 1 -> &, 2 => 3, SKIP 3 AND 4, 5 => 4, & => 3, SKIP 7. THE
C TRANSITION & ~> 3 IS MADE ONLY IF THE TARGET ELMNT HAS BEEN IN STATE
C & LONGER THAN THE CURRENTLY APPLICABLE IGNITION TIME FOR THIS MATERIAL
1] GO TO(S8, 70, 95, 95, 60, 70, ?5), 18T '

a8 ITX=0
40 IST=¢
G0 TO 90

70 IF(IST. EG. 2) GO TQ 7% )
IF(ITX.LT. ITF(ICRIT))GO TO 95
ITXsITX-ITF(ICRIT)

GO TG &0
75 CONTINUE
ITX=0
NPE(ICRIT)=NPE(ICRIT)-1
80 IST=3

C UPDATE THE PRODUCT GENERATION RATES AND OXYGEN CONSUMPTION RATES TO
C REFLECT THE NEW IGNITION OF THE TARGET ELMNT.
KTEMP=IMATL(ICRIT)
DQK=2DAK+QTR*DAM (KTEMP)
TDGMTL (KTEMP) = TDGMTL(KTEMP) + QTR * DGM(KTEMP)
RSFKaRSFK+QTR#*#RSF (KTEMP)
VITNR=VITNR+QTR#DGM(ATEMP ) /FOX (KTEMP)
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DO 82 IG=1,NTXG ‘
82 RGFK(IG)I=RGFKR(IG)+QATR¥RGF (IG, KTEMP)
C UPDATE THE FRACTIOM CONSUMED FOR THE TARGET ELMNT.
XTFC=ITFC(ICRIT)
IF(XTFC.LE. 0.) GO TO 100
KTEMP=(DELTSP/XTFC)*THQU
ITFCP=ITFCP+KTEMP
NFE(ICRIT)=NFE(ICRIT)+1
C REPACK THE STATE ARRAYS FOR THE TARGET ELMNT.
0 I1SG=1
IF(ITY.LT. 0) ISG=-1
IWORD(IP, JP)=ITY#10000+1ISG#ITX
ISTATE(IP, JP)=ITFCP#100+ISTP*#10+IST
C FOR SHDOTING ELMNTS ON THE BACKREST SKIP OUT OF THE JJ LOOP TO
C CONSIDER A NEW Il VALUE SINCE THE TARGET ELMNTS WILL BE THE SAME FOR
C ALL JJ VALUES AT FIXED II.
IF(IXFIRE. EQ. 3)60 TO 110
9% CONTINUE
C END OF THE LOOPS OVER THE SHODOTING ELMNTS.
100 IF(II.LT. IVMX)>GO TO 20
110 II=IVMN-1
IF(JJ. LT. JUMX)GO TO 19
S00 RETURN
END
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SUBROUTINE PVOLS(I)

OBJECTIVE

(1)

COMM

SUBROUTINE PVOLS COMPUTES THE INITIATION OF NEW REGIONS OF
SMOLDERING ON THE SEATS, CEILING AND/OR HAT RACKS DUE TO THE
RADIATION FROM FLAMES OF FIRE ON THE SEAT GROUP GIVEN BY THE VALUE

OF I.
ENTS

(1) THE TERMINOLOGY OF "SHOOTING" AND "TARGET" ELMNTS APPLIES. SEE

SUBR PVOL.

[A RN PURN~ VBN OHWR = [A NN R

N JONTG P UN -

[ R R A S R

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,

IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD: NPASS, TFINAL, IDBUGL, EPSLN, MAXITR, MAXCUT,
JCBSKP

COMMON/FIRES/AFM{7), ASM(7), ISTATE(120, 15), ISTATS(9, 14, 22),

IWORD(120, 13), IWORDS(9, 16, 22>, NFLM(7), NPYR(7),

RGS(10, 7),R8S(7), TOTGAS(10), TDTSEM: TRGF (10),

TRGS (10}, TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AFI, AEXP, COMB(30), DGK, FLML (30), FSN1,
FSNX2, FSN3, GAMMA (30), IBURN, IF(600), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2, 100): IGSN, ISFIRE(30): IVMAX(30).
IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX(30),
JVMINC(30): JVMN; JVMX, K, NFE(30) ., NFIRES, NIJC, NIJSG,
NPE(30),NSFL(7), OMEGA(30Q), PDH, PIGN, RF(20Q, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ(30), RSF (7). RSFK, TDQ,
TBURNI, UZ(30),YZ(30),ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG: IFRVNT, GENRAT(11), TDAMTL(7),
TP(7), TPC(7)

COMMON/GASES/CHIL (11, 5), CHIU(11, 3), CP, NGAS(11),NSPCS, PAMB, PF(3),

RHOAM, RHOL (3), RHOU(3), TAM: TL(3), TU(3)., VOLL(3),
VOLU(3), ZD(3), XTHEN(C120), WMOLEC(11), TWO(101),
JCOR(120)

COMMON/GMTRY/ IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),

IRAY(116), IRAYS(2R), JMAX(30)., JMIN(30), LSN, MAXELI. NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 13)., IARY (40, 12)., ICLL,
ICLR; IEND., IFIRL, IFIRR: ILSTL. ILSTR: IONE(?).

ISSWLI(?, 10), ISSWLJ(F, 10Q), ISSWRI(I, 10), ISSWRJ(F, 10),
ISWSL (135, 8), ISWSR(15,8), ISTART, NPROJ, IPJUL, IPJLL,
IPJUR, IPJLR, JEND, JONE (%), JSTART, NJS, NSG: NV, SGWD(?),
SL, SWD (2012, VN(20, 3), VENTH(24), VENTW(24), VENTT(24),
XMNC(30), XMX(30), XCOR(9), YCOR(?), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS. SLSW, §X(30), SZ (30),

CNCTNS (24), NCOMPS, IFRCMP, FLOW(24), INTO(Z24), VTOTAL (4),
FHMIN

COMMON/MATLS/TABX (18, 7, 6), TABY (18, 7, &), NTXG, FOXI, RADTAB(7), RADI,

FOX(7), NMATLS, DQI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7),: ITFS(7), ITP(20). ITPC(20), ITPCS(7),
ITPE(20), ITRPES(7), ITPS(7),QCI, QP (7), QTAB(7), RHOI,
RHOM(7),RSI,RTAB(7): RTGI(10),JTAB(7)., CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL(30,2,4),TSP(2, 2, 4), CPM(7), WMMTL (7).,
WMIGF, TKNSIN(7)

COMMON/PARAMS/GRAV, PI, QTR, RGAS, SIGMA, SGD, THOU, TOL, EC, EP
COMMON/RADTN/ALPC, ABSCF (30), EB, QC(2)

DIMENSION ISD(4)

C ICON IS A CONSTANT USED WITH ARRAY IF

C FHGT = FIRE BASE DISPLACEMENT + FLAME LENGTH
ICON=IEND-ISTART+1

FHGT=ZB(K)+FLML (K)

JJ=0

C IF THE FIRE IS ON THE CUSHION BOTTOM SKIP IT AND RETURN (IXFIRE = 1)
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IF (IXFIRE-2)500, 5, 7
C IF THE FIRE 1S TOTALLY ON THE CUSHION FRONT SURFACE (7)., SKIP IT AND
C RETURN.
5 IT=FSN2+TOL
IF(IT. LE. NSFL(7))G0 TO 500
60 TO 10
C IF THE FIRE IS ONLY ON I+E TOP OF THE BACKREST (SURFACE 4) SKIP IT AND
C RETURN.
7 IT=FSN3+TOL
IF(IT. LE. NSFL(4))60 TD S00
Ju=11
C COMPUTE THE SEAT GROUP NUMBER FROM THE VALUE OF I.
10 I1S=I-LSN
C STMTS 15 AND 20 START LOOPS OVER THE SHOOTING ELMNTS II, JJ.
II=IVMN-1
IF(JJ. EQ. 11760 TO 1%
JJ=IVMN-1
15 JJ=gu+l
20  II=II+1
1J=(I1I-ISTART+1)+ICON*(JJ~JSTART)
C IXFIRE = 3 => FIRE ON BACKREST, IF NOT SET IRET =2 => LATERAL
€ INFLUENCE COMPUTATIONS NOT REGUIRED.
IF(IXFIRE. NE. 3)60 TO 22
IRET=2
60 TO 28
22  IF(IF(1J)-1)%00, 26, 27
C SHOOTING ELMNT 1S NOT ON THE BASE PERIMETER, SET IRET = 2
26  IRET=2
GO TO 28
C SHOOTING ELMNT IS ON THE GASE PERIMETER, IRET = 1
27 IRET=1
C SAVE THE SHOOTING ELMNT INDICES AS IP, JP AND SET IRET = 1 TO SIGNAL
C LATERAL INFLUENCE COMPUTATIONS REQUIRED.
28  1IP=II
JPaJY
KK=IRAYS (JP)
G0 TO 180
C CONTROL REACHES STMT 30 IF SMOLDERING OF ELEMENTS NEXT TO AND ON THE
C SAME SURFACE AS THE FIRE BASE 1S TO BE CONSIDERED. USE ISIDE TO
C DETERMINE WHICH SIDES OF THE SHOOTING ELEMENT ARE ADJACENT TO
C NON-BURNING, AND THUS CANDIDATE TARGET ELEMENTS.
30 CALL ISIDE(IF(IJ), ISD)
C COMPUTE THE SMOLDERING RANGE IN TERMS OF THE NUMBER OF ELMNT
C DIMENSIONS
NSGH=PDH/SGD
IF(NSQH. LT. 1)60 TQ 300
NSQ=0
C PREPARE TO FORM A LOOP OVER THE 4 DIRECTIONS OUT FROM THE SHOOTING
C ELMNT. L INDICATES THE CURRENT CHOICE OF DIRECTION, NSQ THE NUMBER
C OF ELMNTS CONSIDERED IN MOVING IN EACH DIRECTION.
30 L=0
S0 L=L+1
IF(ISD(L). EQ. 160 TO 70
60 IF(L.EG.4)60 TO 300
NSG=9
60 TO 50
70  NSQ=NSQ+1
@0 TO (80.%0.100.110). L
C THE FOUR GROUPS OF STATEMENTS AT 80, 90, 100, AND 110 SELECT THE I AND
C J INDICES FOR THE CANDIDATE TARGET ELMMTS. TESTS ARE MADE TO PREVENT
C COMPUTING INVALID INDEX VALUES.
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80 IP=I1
JP=UJ-NSG
IF(JP.LT. 19)G0 TO &0
G0 TO B85
S0 IP=I1
JP=JJ+NSG
IF(JP.GT. 21)G0 TD &0
GO TO 8%
100 IP=II-NSQ
JP=JJ
IFCIP.LT. IMIN(I})IGO TO &0
GO TO 85
110 IP=II+NSG
JP=JJ
IFCIP. GT. IMAX(I))GO TO &0
C IRET = 3 SIGNALS CONTINUED NEED FOR PERIMETER (LATERAL) CHECKING.
835 IRET=3
C UNPACK THE STATE DATA ON THE CANDIDATE TARGET ELMNT. ITS PAST AND
C PRESENT STATE MUST BE EQUAL 7O QUALIFY FOR TRANSITION.
122 CALL CVOQUT(IP, JP, 1, IST, ISTP, ITFCP)
IF(IST.NE. ISTP)GO TO 160
CALL CWORD(IWORDS(IS, IP, JP), ITX, ITY)
C SELECT THE STATE TRANSITION BASED ON THE CURRENT STATE: 1 -> S5; 2
C REMAINS 2; SKIP 3, 4, AND 75 5 -> 2, & -> 3.
GO TO (124, 130, 160,150, 130, 1253, 160)., IST

124 ITX=0
125 IST=5
GO TO 140

130 IF(IST. EQ.2)G0 TO 135
KX=IRAYS(JP)
IFCITX. LT. ITPS{KX))GO TO 133
I1sT=2
XTPC=ITPCS(KX)
IF(XTPC.LE. 0. ) GO TO 160
KTEMP=(DEL.TSP/XTPC) #THOU
ITFCP=ITFCP+KTEMP
ITX=ITX-ITPS(KX)
NPE(I)=NPE{(I)+1
C REPACK THE NEW STATE DATA ON THE TARGET ELMNT.
133 ITY=-1
140 ISG=1
IF(ITY.LT.0)1SG=~-1
IWORDS (IS, IP, JP)=ITY#10000+ISG#ITX
ISTATS(1S, IP, JP)=ITFCP#100+ISTP#10+IST
160 CONTINUE
C CONTROL REACHES STMT 180 WHEN THE SURFACE OF THE TARGET ELMNTS IS
C A CEILING OR HAT RACK SURFACE. USE ARRAY IARY TO DECIDE WHICH
180 LL=IONE(IS)+IP
IDX=12
IF(IARY(LL, 10).GT. Q) IDX=10
IPP=IARY(LL, IDX)
JPP=JONE(IS)+4 .
IF(JP. EQ. 22) 60 TO 2%0
IF(IXFIRE. EQ. 2) JPP=JPP+18-JUP
ICRIT=IRAY(IPP)
C TEST TQ FIND WRETHER THE FLAMES CONTACT THE TARGET ELMNTS, IF NOT SKIP
C FURTHER CALCULATIONS.
2Z=T(ICRIT>-~FHET
IF(ZZ.LT. Q)60 TQ 250
XTEM=(ZZ*ZZ/(YZ(KIRYZ(K)))I*4 O
C COMPUTE THE RADIATION LEVEL FOR THIS OVERHEAD SURFACE.

A-147



QCS=6. 32#(1. —((XTEM-3. ) /SGRT((F. +XTEMI# {1, +XTEM) )}
IMT=IMATL(ICRIT)
C TEST THIS RADIATION LEVEL VERSUS THE THRESHOLD LEVEL FOR THE MATERIAL
C OF THE TARGET ELMNTS, IF THE THRESHOLD IS NOT REACHED SKIP 0OUT.
IF(QCS. LE. QP (IMT))GO TO 250
C UNPACK THE STATE DATA ON THE TARGET ELMNT.
CALL CVOUT(IPP, JPP, ICRIT, IST, ISTP, ITFCP)
IF(IST. NE. ISTP)GO TO 250
CALL CWORD(IWORD(IPP, JPP), ITX, ITY)
XTPC=ITPC(ICRIT)
IF(XTPC.LE. C.) &0 TO 230
ITXX=ITP(ICRIT)
C SELECT THE STATE TRANSITION BASED ON THE CURRENT STATE. SAME RULES
C APPLY AS FOR THE PERIMETER CALCULATIONS.
210 GO TO(211, 215, 250, 250, 215, 212, 250), IST

211 ITX=0
212 IsT=5
GO TO 230

215 IF(IST.EQ. 2)60 TO 220
IFCITX.LT. ITXX)G0 TO 220
1ST=2
JTEMP=(DELTSP/XTPC)*THOU
ITFCP=ITFCP+JTEMP
ITX=ITX-ITXX
NPE(ICRIT)SNPE(ICRIT)+1
C REPACK THE TARGET ELMNT STATE DATA.
220 [TY=m=}
230 ISG=1
IFCITY.LT. 0)ISG=~¢
IWORD(IPP, JPP)=ITY#10000+1SG#1TX
ISTATE(IPP, JPP)=ITFCP#100+ISTP#10+IST
C THIS COMPUTED GO-TO SWITCHES CONTROL BACK TO MORE LATERAL (PERIMETER)
C CALCULATIONS AS REGUIRED.
230 IF(IRET-2)30, 300, 2560
C IF NOT ALL OF THE SMOLDERING RANGE HAS BEEN CONSIDERED RETURN TO 70.
260 IF(NSQ.LT.NSQH)GO TO 70
GO TO &0
C END OF THE LOOPS OVER™ THE SHOOTING ELMNTS.
300 IF(II,LT. IVMX)GOD TO 20
II=IVMN-1
IF(JJ. EQ. 126D TO 3500
IF(UJV. LT. JUMX)GD TO 135
500 RETURN
END
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SUBROUTINE TEST(I)

COBJECTIVE(S)

(1) EXAMINE ALL ELEMENTS IN THE FLAMING STATE (STATE 3) ON SURF I TO
(A) UPDATE THEIR "FRACTION- CONSUMED" CLOCKS, ITFCP
(B) FIND THOSE ELMNTS WHICH ARE NOW DUE TO BURN QUT AND SET
THEM TQ STATE 4, CHARRED.
(2) FIND THE TOTAL RATES OF HEAT, SMOKE. AND GAS RELEASE FOR ALL MATLS
IN THE FLAMING STATE BY SUMMING THE VALUES FOR EACH SURFACE I.

COMMENTS

(1) TEST IS CALLED ONCE FOR EACH FIRE K FOUND ON SURFACE I

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,

WG~

IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN, MAXITR, MAXCUT,
JCBSKP

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9, 14, 22).,

PUNCIAONCABPUN~

IWORD(120, 13), IWORDS (9, 14, 22), NFLM(7)., NPYR(7),
RGS(10, 7)), RSS(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7),AF (30), AFI, AEXP, COMB(30), DQK, FLML (30), FSN1,
FSN2, FSN3, GAMMA(30), IBURN, IF(400), IGMNI, IGMNJ: IGMXI,
IGMXJ, IGNF IR, IGNIJ(2, 100), IGSN, ISFIRE(30): IVMAX(30),
IVMINC(30), IVMN, IVMX, IXFIRE, IZONE(30), JYMAX(30),
JVMIN(30), JVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIJSQ,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ(30), RSF(7), RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL(7),
TP(7), TPC(7) ‘

COMMON/GASES/CHIL (11, 3), CHIU(11, 3), CP, NGAS(11), NSPCS, PAMB, PF(3),

WN

RHOAM, RHOL (3), RHOU(3), TAM, TL(3), TU{(3), VOLL(3),
VOLU(3), ZD(S), XTHEN(120), WMOLEC(11), TWO(101),
JCOR (120)

COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),

N=90ONCADWN -

IRAY(116), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 13), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(?),

ISSULI(9, 10), ISSWLJU(F, 10), ISSWRI(F, 10), ISSWRJ(F, 10),
ISWSL(13,8), ISWSR(13,8), ISTART, NPROJ, IPJUL, IPJLL,
IPVUR, IPJLR, JEND, VONE(9). JSTART, NJUS, NSG, NV, SGWD(9),
SL., SWD(20), VN(20, 3), VENTH{(24), VENTW(243), VENTT(23),
XMN(30), XMX(30), XCOR(?), YCOR(9), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), S2(30),
CNCTNS(24 ), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN

COMMON/MATLS/TABX (18, 7. 6), TABY (18, 7, 6), NTXG, FOXI, RADTAB(7), RADI,

CALWN~

FOX(7), NMATLS, DQI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(R0), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QCI,QP(7), QTAB(7), RHOI,
RHOM(7), RSI, RTAB(7),RTGI(10), UTAB(7), CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL(30, 2,4), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TKNSIN(7)

COMMON/PARAMS/GRAV, PI, QTR, RGAS, SIGMA, SGD, THOU, TOL., EC, EP
COMMON/RADTN/ALPC, ABSCF(30), EB, QC(2)
COMMON /PRTCMN/ ASRFUZ (22, 4), ASRFLZ (22, 4), CVFLWU (22, 4),

*
*
*

CVFLWL (22, 4), RDFLWU (22, 4), RDFLWL (22, 4),
VTFLWV (24, 2), VTFLWE (24, 2), FBVYDOT(30),
FBSDOT (11, 30), FBQDOT(30), FRENTR (30)

C COMPUTE THE ELMNT AREA,; SA, AND SELECT THE MAX AND MIN I AND J VALUES

C FOR THIS FIRE,
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SA=SQD+#SGD
I1=IVMIN(RK)
I2=1IVMAX (K)
JImJVMIN(K)
JasJVYMAX (K)
C ITEST IS A FLAG TO INDICATE IF IT HAS BEEN DISCOVERED THAT THE IGN SRC
C FIRE HAS BURNED OUT. ITEST = 1 => BURNED QUT.
ITEST=0
START OF TWO NESTED LOOPS TO SEARCH THE ELMNTS OF THIS FIRE. NOTE THAT
ALL ELMNTS WITHIM THE “BOX" FORMED 3Y Ii, I2, Ji, AND J2 WILL NOT
- NECESSARILY BE IN STATE 3.
DO 200 II=11,12
DO 190 Ju=Ji, J2
IRET IS A FLAG USED AS FOLLOWS: IRET=1 => ELMNT IN STATE 3 {(AND NQT
JUST IGNITED ON THIS PASS) AND DOES NOT NEED SPECIAL HANDLING BECAUSE
IT IS AN IGN SRC ELMNT:; IRET=2 => AS ABOVE. BUT ELMNT 1S PART OF IGN
SRC FIRE; IRET=3 => ELMNT NOT IN STATE 3.
IRET=3
CALL CVOUT(II. JJ, I, IST. ISTP, ITFCP)
IF ELMNT IS NOT IN STATE 3 OR HAS JUST BEEN SET TO 3 ABOVE. SKIP IT BY
JUMPING TO END OF LOOP
IF(IST. NE. ISTP. OR. IST.NE. 3) 60 TO 190

(s NeNeNe! OO0

OO

C IGNFIR=2 => THIS FIRE CONTAINS IGN SRC ELMNTS, I=I1GSN => CURRENT SURF
C IS THE ONE CONTAINING THE IGN SRC., IN EITHER CASE CHECK TO SEE IF THIS
€ ELMNT IS PART OF THE IGN SRC FIRE BY JUMPING TO STMT 8.

IF(IGNFIR.EQ. 2 .OR. I.EQ. IGBN)GO TO 8

IRET=1

G0 TO 20

C CHECK THE INDICES OF THIS ELMNT AGAINST THE LIST OF IGN SRC ELMNT
C INDICES. IF A MATCH IS FOUND SET IRET =2 FOR USE BELOW.
8 DO 10 Kusi, NIJUSG
IFC(II.NE. IGNIJ(1,KJ) .0OR. JJ. NE. IGNIJ(2,KJ))GO TO 10
G0 TO 12
10 CONTINUE
IF(IGNFIR. NE. 2) IRET=}
GO TQ 20
12 IF(IGNFIR. EG. 2) IRET=R
C TEST IF CURRENT SURF IS A LINING SURF OR A SEAT.. IN EACH CASE, UNPACK
C IWORD(S) TO GET AT 1TX, THE TIME-IN-STATE CLOCK.
20 IF(I.GT.LSN) 60 TO 30
KX=IRAY(I1)
KTEMP=IMATL (KX)
XTFC=1TFC (KX)
CALL CWORD(IWORD(II,JJ), ITX, ITY)
@0 TO a0
30 1S=1-LSN
KX=IRAYS{(JJ)
KTEMP=IMATS (KX)
XTFC=ITFCS(KX)
CALL CWORD(IWORDS(IS., II,JJ), ITX, ITY)
C USE FLAG IRET TO SELECT METHOD OF UPDATING ITX AND TESTING FOR BURN
C OUT. THE DIFFERENCE IS THAT FOR IGN SRC ELMNTS (IRET=2) THE FRACTION-
C CONSUMED, ITFCP, IS FIXED IRRESPECTIVE OF CHANGES IN FLUX LEVEL.
40 IF{IRET-2)49, 120, 190 .
C UPDATE FRACTION-CONSUMED AND TIME-IN-STATE CLOCKS FOR NON-IGN SRC

C ELMNTS.

45 ITEMP=(DELTSP/XTFC)#THOU
ITFCP=ITFCP+ITEMP
IF(ITFCP. GT. 1000)G0 TO 55
IDL=DELTSP
ITX=1TX+IDL



GO TO 140
C UPDATE TIME-IN-STATE CLOCK FCR IGN SRC ELMNTS
120 IDL=DELTSP
ITX=ITX+1DL
IF(ITX.LT. ITFCP) GO TO 140
C ELMNT HAS BURNED OUT, SET STATE TO 4. ZERO CLOCKS, AND UPDATE COUNTERS
85 1ST=4
ITX=0
ITY=0
IF(I.GT.LSN) KX=I
NFE (KX )=NFE (KX)—-1
NCE(KX)=NCE (KX)+1
C TEST IF THIS IS AN IGN SRC ELMNT
IF(IRET. EG. 2) GO TO 80
C ADJUST THE HEAT., SMOKE, AND GAS RELEASE AND OXYGEN CONSUMPTION RATES
C TO REFLECT THE BURN OUT DOF THIS NON-IGN SRC ELMNT.
DGK=DAK-SA*#*DAM(KTEMP )
TDAMTL(KTEMP) = TDAQMTL (KTEMP) + QTR # DGM(KTEMP)
RSFK=RSFK-SA#RSF (KTEMP)
VITNR=VITNR—SA#*DGM(KTEMP ) /FOX (KTEMP)
DO &0 1G=1, NTXG
&0 RGFK(IG)=RGFK(IG)~SA#RGF (I8, KTEMP)
G0 TO 140
C ADJUST THE HEAT., SMOKE, AND GAS RELEASE AND OXYGEN CONSUMPTION RATES
C TO REFLECT THE BURN OQUT OF THIS IGN SRC ELMNT.
20 DGK=DAK-SA*DGI
RSFK=RSFK-SA#RSI
VITNR=VITNR-SA#DGI/FOXI
DO 130 1G=1, NTXG
130 RGFK(IG)=RGFK(IG)-SA#RTGI(IG)
SET ITEST = 1 TO SIGNAL THE BURN OUT OF THE ENTIRE IGN SRC FIRE. ONE
IGN SRC ELMNT IS ENOUGH TO INDICATE THIS SINCE ALL IGN SRC ELMNTS ARE
ASSUMED TD HAVE THE SAME BURNING TIME
ITEST=1
C REPACK ISTATE, ISTATS: IWORD, AND IWORDS AS APPROPRIATE FOR SEATS OR
C LINING SURFACES
140 ITEMP=ITFCP#100+1STP#10+IST
1SG=1
IFCITY.LT.0) 1SGm-—}
IF(I.GT.LSN) GO TO 1%0
ISTATE(II, JJ)=ITEMP
IWORD{(I1,JJ)=ITY#10000+ISG*#ITX
GO TO 190
150 ISTATS(IS, 11, JJ)=ITEMP
IWORDS (1S, 11, JJ)=1TY*#10000+ISG#ITX
C END OF DOUBLE LDOP SEARCHING ELEMENTS DF THE FIRE K.
190 CONTINUE
200 CONTINUE
o
C SAVE THE RATE OF GENERATION OF HEAT AND TRACE SPECIES
C FOR THIS FIRE K FOR PRINTING IN SUBR OUTPUT
c

o000

FBGDOT(K) = DGK
DD 2035 IG=1,NTXG
205 FBSDOT(1G+3,K) = RGFK(IG)
FBSDOT(NTXG+&, K) = RSFK
FBSDOT(2, K) = VITNR
C TEST TO FIND IF THE IGN SRC FIRE HAS BURNED OUT. IF SO SET THE FLAG
C IBURN TO ZERO, THE IGN FIRE AREA TO ZERO, AND THE IGN SURF TO A
C HARMLESS NUMBER
IF(ITEST. EG. 0) GO TO 210



IGEN=7%%
IBURN=0
AFI=0.
C UPDATE THE TOTAL HEAT, (FLAMING) SMOKE. AND (FLAMING) GAS RELEASE
C RATES AND OXYGEN CONSUMPTION RATES BY THE CHANGES FOUND IN THIS SUBR
210 TDG=TDQ@+DGAK
TRSF=TRSF+RSFK
TOTVIT=TOTVIT+VITNR
DO 220 1G6=1,NTXG
220 TRGF(IG)=TRGF(IG)+RGFK(IG)
C RESET IGNFIR FLAG TO ZERO. IT WILL BE SET BACK TO 2 IF MORE IGN SRC
C ELMNTS ARE DISCOVERED DURING SUBSEQUENT SEARCHES IN THIS SET OF FLAME
C SPRD CALCS. THIS IS DONE IN SUBR FIRE.
IF(IGNFIR. EQ. 2) IGNFIR=0
RETURN
END
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SUBROUTINE ELEM

OBJVECTIVE(S)

(1) SCANS ALL LINING AND SEAT SURFACE ELEMENTS TO MAKE APPROPRIATE
CHANGES OF STATE FOR ALL TRANSITIONS EXCEPT (A) ELMNTS SET TO
STATE 3 (FLAMING) OR STATE & (HEATING BY FLAME CONTACT)> IN SUERS
COND, CONDS, FCON, AND FCONS; (B) ELMNTS SET TO STATE 2 (SMOLDERING)
OR STATE 3 (HEATING BY RADIATION ONLY) BY SUBRS PVOL AND PVOLS:
AND (C) FLAMING ELMNTS BURNING OUT (STATE 3 -> STATE 4) DONE IN
SUBR TEST.

(2) UPDATE THE "ELAPSED TIME IN THIS STATE” CLOCK, ITX, FOR THOSE
ELMNTS IN STATES WHERE THIS TIME IS KEPT (STATES 2, 3, AND 6).

(3) UPDATE THE "FRACTION CONSUMED" CLOCK, ITFPC, FOR ELMNTS
IN STATE 2.

COMMENTS

(1) THE INCREMENT OF ITX 1S THE LARGE TIME STEP, I.E. THE TIME BETWEEN
PASSES THRU THE FLAME SPREAD CALCS.

(2) THIS SUBR HAS A VERY COMPLICATED TRANSFER STRUCTURE, CAREFUL
ATTENTION SHOULD BE PAID TO THE COMMENTS. RE-CODING IS ADVISED.

(3) POSSIBLE STATE TRANSITIONS THAT MAY OCCUR ARE: 35 =-> 1, 2 - 4,

2 => 7, AND 7 -> 4

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG: IDELT, IDENT(20), IDTPRV, IPEMS,
IPSPR, IPAUX, IRATIC, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN, MAXITR, MAXCUT,
JCBSKP
COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9, 16, 22),
IWORD(120. 13), IWORDS(9, 1&, 22), NFLM(7), NPYR(7),
RGS(10, 7), RSS(7), TOTGAS(10), TOTSEM. TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AF1, AEXP, COMB (30), DGK, FLML (30), FSN1,
FSNZ, FSN3, GAMMA(30), IBURN, IF(&00), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2,100), IGSN, ISFIRE(30),; IVMAX(30),
IVMINC(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX (30),
YVMINC(30) ., JYMN, JYMX, K, NFE(30) ., NFIRES, NIJC, NIJSQ,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ(30), RSF(7), RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL(7),
TP(7), TPC(7)
COMMON/GASES/CHIL(11, 3), CHIU(11, 3),CP,NGAS(11),NSPCS, PAMB, PF(3),
RHOAM, RHOL (3), RHOU(3), TAM, TL(3), TU(S), VOLL (3),
VOLU(S), ZD(S), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)
COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),
IRAY(118), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, TARX (40, 13), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9),
ISSWLI(S, 10), ISSWLJ(S, 10), ISSWRI(D, 10), ISSWRJ(F, 10),
ISWSL (13, 8), ISWSR(13,8), ISTART, NPROJ, IPUUL, IPJLL,
IPJUR, IPJULR, JEND, JONE(F), JSTART, NJS, NSG, NV, SGWD(9),
SL. SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT(24),
XMN(30), XMX(30), XCOR(9), YCOR(9), Z(30), SSGWD, TVSG.,
HT1, HT2, HT3, HT4(10)., NSSTS, SLSW, SX(30), SZ(30),
CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN
COMMON/MATLS/TABX (18, 7, 67, TABY (18, 7, &), NTXG, FOXI, RADTAB(7), RADI,
FOX(7), NMATLS, DQI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7), QCI, QP(7), QTAB(7), RHOI,
RHOM(7),RSI,RTAB(7), RTGI(10), UTAB(7), CNDCTY(7), XMUI,
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S XMFI, TKNS(7), TSL(30, 2, 4), TSP (2, 2, 4), CPM(7), WMMTL(7),

& WMIGF, TKNSIN(7)
COMMON/PARAMS/GRAV, PI, QTR, RGAS, SIGMA, SQD, THOU, TOL, EC, EP
COMMON/RADTN/ALPC, ABSCF (30), EB, QC(2)

C SET ITM TO THE LARGE TIME STEP IN SECONDS (NOT MILLISECONDS)
C ITYP IS A FLAG TO INDICATE WHETHER LINING SURFS DR SEATS ARE BEING
C CONSIDERED, ITYP =1 => LINING SURFS.

ITM=]ITSPRD/ 1000

I=0

ITYP=1
C. STMTS 10 THRU 40 FORM A LOOP TO SEARCH OVER ALL LINING SURFACE ELMNTS.
C THE ELEMENT STATES:, FLAGS: AND CLOCKS ARE UNPACKED WITH SUBRS CVOUT
C AND CWORD. WHEN THESE VALUES ARE FOUND TRANSFER GOES TO STMT 100 FOR
C CLOCK AND FLAG UPDATING AND ANY NECESSARY STATE TRANSITIONS. CONTROL
C IS RETURNED INTO THE LOOP AT STMT 20
C IEXTG KEEPS THE APPROPRIATE VALUE OF ITPE(I). THE TIME TO STOP
C PYROLYSIS FOR THE MATERIAL OF SURFACE I, WHICH WILL BE USED FDR 7->4
C TRANSITIONS

10 I=l+]1

IF(1. 6T.LSN) GOTO SO
I1=IMIN(I)
I2=IMAX (D)
Ji=t
J2=13
IEXTG=ITPE(])
DO 40 II=I1,12
DO 30 J=Ji,J2
CALL CVOUT(11,J, I, IST, ISTP, ITFCP)
CALL CWORD(IWORD(II,J), ITX, ITY)
GO0TO 100
20 CONTINUE
30 CONTINUE
40 CONTINUE

GOTO <0
C STMTS 50 THRU 80 FORM A LOOP TO SEARCH OVER ALL SEAT SURFACE ELMNTS,

C UNPACK THE DATA, AND TRANSFER TO 100 AS EXPLAINED ABOVE. IEXTG NOW
C HOLDS THE APPROPRIATE VALUE OF ITPES(I)
S0 ITYPa2
IS=I-LSN
I1=IMINCI)
I2=IMAX(D)
Ji=my
JR=22
DO 80 J=Jl, J2
JK=IRAYS (J)
IEXTG=ITPES (JK)
DO 70 Il=I1, 12
CALL CVOUT(11,J, I, IST, ISTP, ITFCP)
CALL CWORD(IWORDS(IS, I1,J), ITX, ITY)
GOTO 100
40 CONT INUE
70 CONTINUE
80 CONTINUE
C TEST TO FIND IF ALL SURFACES HAVE BEEN EXAMINED.
90 IF(I.LT.NS) GOTO 10
€oTo 500
C THE FOLLOWING STMT SEPARATES ELMNT TYPES 1,3, AND 4 FROM 2, 5, 4, AND 7
C TRANSITIONS FOR TYPES 1. 3. AND 4 ARE NOT CONSIDERED BY THIS SUBR
100 GO TO (220, 101, 220, 220, 101, 101, 101), IST

101 CONTINUE
C IF THE PRESENT STATE AND PREVIOUS STATE ARE EQUAL TRANSITIONS ARE
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C ALLOWED, OTHERWISE ONLY CLOCK AND FLAG UPDATINMNG IE ALLDOWED.
102 IF(IST EQ. ISTP) GO TO 120
C ELEMENTS SET TD STATE 7 IN THE LAST FLAME SPREAD PASS ARE SKIPPED
IF(IST.EQ.7) 60 TGO 220
C UPDATE THE ITX CLOCK FOR ELMNTS QOF TYPES 2.5, AND & HAVING ISTP. NE. IST
110 ITX=ITX+ITM
C IF PRESENT STATE IS & REPACK IMMEDIATELY, IF IT IS 2 OR 3 SET ITY=+1
€ (FORCES 3-2>1 OR 2->7 TRANSITION ON NEXT PASS IF NOT RESET IN PVOL OR
C PVOLS) AND THEN REPACK
IF(IST.EQ. &) 60 TO 210
ITY=+1
60 TO 210
C CONTROL REACHES THE FOLLOWING STMT ONLY FOR ELMNTS IN STATES 2,93, 6,
C AND 7 WITH ISTP = IST. DISPOSITION IS AS SHOWN
STATE 2 -> GO TO 140 TO CHECK FOR POSSIBLE TRANSITION TO 7
STATE 3 -2 GO0 TO 140 TO CHECK FOR POSSIBLE TRANSITION TO 1
STATE & -> 60 TO 110 FOR UPDATE OF ITX AND REPACK
STATE 7 -> GO0 TO 122 TO CHECK FOR POSSIBLE TRANSITION TO 4
120 GO TO (122,140,122, 122,140,110, 122), IST
122 ITX=ITX+ITM
ITEST=IEXTG
GQ TO 170
C ITY .LE. ZERO INDICATES THAT THE ELMNT SHOULD NOT TRANSITION THIS PASS
140 IF(ITY.LE.Q) GO TO 160
C ITY .GT. ZERQO INDICATES TRANSITION TO 35->1 OR 2-3>7 1S TO BE MADE NOW
ITX=0
ITY=0
IF(IST.EQ.2) GO TO 130
IST=1
G0 TO 210
150 1IST=7
G0 TO 210
C UPDATE ITX, SET ITY TO +1 TO NOMINATE THIS ELMNT FOR TRANSITION ON THE
C NEXT PASS, AND IF THE PRESENT STATE IS NOT 2 GO TO 210 FOR REPACKING
160 ITX=ITX+ITM
ITY=1
C FOR STATE 2 UPDATE ITFPC AND CHECK TO SEE IF THIS "FRACTION CONSUMED"
¢ X1000 EXCEEDS 1000. IF SO TRANSITION TO STATE 4, CHARRED. ITYP = 2
C INDICATES THAT ELMNT IS FROM A SEAT GROUP
IF(IST.NE. 2) GO TO 210
IF(ITYP.EQ. 2) GO TO 162
XTRPC=ITPC(I)
GO TO 1465
162 XTPC=ITPCS(JK)
165 KTEMP=(DELTSP/XTPC)#THOU
ITFCP=ITFCP+KTEMP
IF(ITFCP. LE. 1000) GO TO 210
G0 TO 173
C CONTROL REACHES STMT 170 ONLY IF THE ELMNT IS IN STATE 7
C TEST TO FIND IF TRANSITION TO STATE 4 SHOULD NOW DOCCUR BY COMPARING
C ITX TO THE TIME TO STOP PYROLYZING KEPT IN ITEST
170 IF(ITX.LT. ITEST) GO TO 210
C MAKE THE 2-2>4 TRANSITION QR THE 7->4 TRANSITION, DEPENDING ON HOW STMT
C 179 1S REACHED. NPE(I), THE NUMBER OF PYROLYZING ELMNTS ON SURF I, IS
C DECREASED BY 1, AND NCE(I), THE NUMBER OF CHARRED ELMNTS ON I. IS
C INCREASED BY 1.
175 NPE(I)=NPE(I)-1
190 IST=4
NCE(I)=NCE{(I)+1
ITX=0
ITY=0

o000



C THE NMEXT 10 STMTS REPACK ISTATE AND IWORD OR ISTATS AND IWORDS WITH
€ THE NEW ELMNT DATA. 1ISG USED TO MAKE SIGN OF ITX COMPATIBLE WITH ITY.
210 ITEMP=ITFCP#100+ISTP#10+IST
I1SG=1
IFCITY.LT. O) ISG=-1
ITK=1TY3#10000+ISG#ITX
IF(ITYP.EQ.2) 60 TO 215
ISTATE(II. J)=ITEMP
IWORD(II, V)=ITK
60 TO 220
215 ISTATS(IS, II.,J)=ITEMP
IWORDS(IS: I1, J)=ITK
C STMT 220 DIRECTS CONTROL BACK TO THE LOOP SEARCHING LINING SURFS OR
C SEATS AS DETERMINED BY ITYP: ITYP=1 => LINING SURF, =2 => SEAT.
220 IF(ITYP-1) 40,20,40
c
S00 CONTINUE
RETURN
END
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SUBROUTINE AFP

QBUECTIVE(S)

(1) COMPUTE TOTAL AREAS OF EACH MATERIAL CURRENTLY FLAMING. SMOLDERING
AND CHARRED.

(2) COMPUTE TOTAL RATE OF SMOKE EMISSION BY ALL MATERIALS (SMLDRG
AND FLAMING) AND TOTAL RATE OF EMISSION OF EACH GAS BY ALL MATLS
(SMLDRNG AND FLAMING)

COMMENTS

(1) RATES OF SMOKE AND GAS EMISSION FOR FLAMING MATERIALS (BY MATL
TYPE) 1S COMPUTED UPSTREAM BY SUBR TEST AND ADDED TO THE SMLDRG
RATES COMPUTED HERE.

[+ e NeNesNeNsNe N NeNeNeNy)

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS,
IPSPR: IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN, MAXITR, MAXCUT,
JCBSKP

COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(9, 16, 22),
IWORD( 120, 1%), IWORDS(9F, 16, 22), NFLM(7), NPYR(7),
RGS(10,7),RS5(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30)., VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AFI, AEXP, COMB(30), DQK, FLML (30), FSN1,
FSN2, FSNG, GAMMA(30), IBURN, IF(400), IGMNI, IGMNJ, IGMXI,
IGMXJ: IGNFIR, IGNIVJ(2, 100), IGSN: ISFIRE(30), IVMAX(30),
IVMIN(30), IVMN, IVYMX, IXFIRE, IZONE(30), JVMAX(30),
JVMIN(30), JVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIJSQ,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF (20, 4), RFS(7, 4),
RFWS, RGF (10, 7), RGFK(10), RHDZ(30), RSF (7)., RSFK, TDQ,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL(7),
TP(7),TRC(7)

COMMON/GASES/CHIL(11, 3), CHIU(11, 3), CP, NGAS{(11), NSPCS, PAMB, PF(3),
RHOAM, RHOL (3), RHOU(3), TAM, TL(3), TU(3), VOLL(3),
VOLU(S), ZD(3), XTHEN(120), WMOLEC(11), TWO(101),
JCOR(120)

COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),
IRAY(116), IRAYS(22), JMAX(30), JMIN(30), LSN, MAXELI. NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 13), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9),
ISSWLI(F, 10), ISSWLJ(D, 10), ISSWRI(F, 10), ISSWRJ(F, 10),
ISWSL (13, 8), ISWSR(13,8), ISTART, NPROJ, IPJUL, IPJLL.
IPJUR, IPJLR, JEND, JONE(9), JSTART, NJS, NSG, NV, SGWD(9),
SL, SWD(20), VN(Q0, 3), VENTH(24), VENTW(24), VENTT (24),
XMN(30), XMX(30), XCOR(?), YCOR(), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), SZ(30),
CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN

COMMON/MATLS/TABX(18, 7. &), TABY (18, 7, &), NTXG, FOXI, RADTAB(7), RADI,
FOX(7), NMATLS, DQI1, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7).,
ITPE(20), ITPES(7), ITPS(7).QGCI,QP(7), GTAB(7), RHOI,
RHOM(7), RSI, RTAB(7), RTGI(10), UTAB(7), CNDCTY(7), XMUI,
XMFI, TANS(7), TSL(30,2,4), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TKNSIN(7)

COMMON/FARAMS/GRAV, PI, GTR, RGAS, SIGMA, SGD, THQU, TOL, EC, EP

COMMON/RADTN/ALPC, ABSCF (30), EB, GC(2)

DIMENSION NCM(7)

C SET COUNTERS FOR THE NUMBER OF FLAMING, SMLDRG, AND CHARRED ELMNTS

C TO ZERO. INDEXES ARE MATERIAL NUMBER

DO 10 M=1, NMATLS
NFLM(M)=0

W~ PO ODNCTAPWUN- WM -
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NCM((M) =0
10 NPYR (M)=0

C SEARCH THE LINING SURFACES FOR ELMNTS SMLDRG (STATE =2 OR 7)., FLAMING

C (STATE =3), OR CHARRED (STATE = 4) AND COUNT THE NUMBER OF EACH.
€ MATERIAL TYPE OF EACH SURF IS8 DETERMINED BY ARRAY IMATL (SURF NO).
ITOTAL =IMAX(LSN)
DO 30 I=t, ITOTAL
IX=IRAY(I)
JX=IMATL (IX)
CALL CVOUT(I.,J, IX, 18T, It, 1)
IF(IST.NE. 2. .OR. IST.NE. 7) GO TO 15
NPYR (JX)=NPYR (JX) +1
0 TOo 20
15 IF(IST.NE. 3) GO TO 17
NFLM(JX)=NFLM(JX)+1
17 IF(IST.NE. 4) GO TO 20
NCM(JUX)=NCM({JIX) +1
20 CONT INUE
30 CONTINUE

C SEARCH EACH SEAT GROUP FOR ELMNTS IN STATES 2.3,4, OR 7 AND ADD THE
C COUNTS IN EACH STATE TO THOSE FOUND ABOVE. SEAT SURFACE IS IDENTIFIED

C USING ARRAY IRAYS AND SURFACE MATERIAL BY ARRAY IMATS.

IT=LSN+1
DQ 70 KK=IT, NS
I1=IMIN(KK)
12=IMAX (KK)
DO 40 u=1, 22
JK=IRAYS (J)
IX=IMATS (UK)
DO 50 I=1I1, 12
CALL CVOUT(I., J, KK, IST. ISTP, ITFCP)
IF(IST.NE. 2. .OR. IST.NE.7) 60 TO 40
NPYR{IX)=NPYR(IX)+1
@0 TO 350

40 IF(IST.NE. 3) €0 TO 45
NFLMCIX)mNFLMCOIX) +12

43 IF(IST.NE. 4) 60 TO 30

) NCM(IX=NCM(IX)+1 i

S0 CONTINUE

60 CONTINUE

70 CONTINUE

C COMPUTE AREAS IN EACH STATE BY MULTIPLYING NUMBER OF ELMNTS BY THE

C ELMNT AREA. AREAS ARE REPORTED IN SUBR OUTPUT
DO 80 M=1, NMATLS
TisNFLM(M)
TR=ENPYR (M)
AFM({M)=T1#SQD*#SQD
ACM(M)=NCM({M)#SQD#SQD
80 ASM(M)=T2#SQD#SAD
C SUM OVER ALL MATL TYPES THE RATES OF SMOKE AND GAS EMISSION FOR
€ SMOLDERING ELMNTS. FIRST SET THE SUMMATION VARIABLES TO ZERC.
109 TRSS=0.
DO 110 IG=1, NTXG
110 TRGS(16)=0.
¢ THEN SUM OVER THE NUMBER OF MATERIALS.
DO 120 IM=1,NMATLS
XXMaNPYRCIM)
TRSS=TRSS+QTR#XXM*RSS(IM)
DO 115 IG=1, NTXG
115 TRGS(IG)=TRGS(IG)+ATR#XXM*¥RGS( 1S, IM)
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120

CONTINUE

C ADD THE TOTAL SMOKE AND GAS SMLDRG EMISSION RATES TO THE
C FLAMING EMISSION FOUND IN SUBR TEST.

129
c

127

aaan

130

TOTSEM=TRSF+TRSS
DO 139 1IG=1,NTXG
TOTGAS(IG)=TRGF (IG)+TRGS(IG)

XX = O.

DO 127 IM=1, NMATLS

XX = XX + TDGMTL{(IM) / ( WMMTL{(IM) # QTAB(IM) )
XX = XX + ( IBURN # DQI # AFI ) / ( WMIGF # GQCI )
GENRAT(1) = Q.

GENRAT(2) = -TOTVIT

GENRAT(3) = O.

GENRAT(4) = 44 # XX

GENRAT(S) = 18. # XX

DO 130 IG=1,NTXG
GENRAT(5+1G) = TOTGAS(1IG)
CONTINUE

RETURN
END

RATES FOR

¥
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SUBROUTINE RESET

COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT., IDENT(20), IDTPRV, IPEMS,
IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2,
ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN, MAXITR, MAXCUT,
JCBSKP
COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13). ISTATS(9, 14, 22),
IWORD (120, 13), IWORDS(9, 16, 22), NFLM(7), NPYR(7),
RGS(10,7),R88(7), TOTGAS(10), TOTSEM, TRGF(10),
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AFI, AEXP, COMB(30), DGQK, FLML (30)., FSN1,
FSN2, FSN3, GAMMA (30), IBURN, IF(500), IGMNI, IGMNJ, IGMXI,
IGMYJ, IGNFIR, IGNMI-J(2, 100), IGSM, ISFIRE(30), IVMAX(30),
IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX(30),
JVMINC(30), JVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIJSQ,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF(20, 4), RFS(7, 4).,
RFWS, RGF (10, 7), RGFK(10), RHOZ(30), RSF(7), RSFK, TDQ.,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG, IFRVNT, GENRAT(11), TDGMTL (7)),
TRP(7), TPC(7)
COMMON/GASES/CHIL (11, 5), CHIU(11, 3), CP, NGAS(11), NSPCS, PAMB, PF(3),
RHOAM, RHOL (3), RHOU(S), TAM, TL(3), TU(S), VOLL(3),
VOLU(S), ZD(S), XTHEN{120), WMOLEC(11), TWO(101),
JCOR(120)
COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30),
IRAY(116), IRAYS(22), JMAX(30Q), JMIN(30), LSN, MAXELI, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 15), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFJRR, ILSTL, ILSTR, IONE(?).,
ISSWLI(F, 10), ISSWLJ(?, 10), ISSWRI(?,10), ISSWRJ(F, 10),
ISWSL(13,8), ISWSR(13, 8), ISTART, NPROJ, IPJUL, IPJLL,
IPJUR, IPJLR, JVEND, JONE(9), JSTART., NJUS, NSG, NV, SGWD(F),
SL, SWD(20), YN(20, 3), VENTH(24), VENTW(24), VENTT(24),
XMN(30), XMX(30), XCOR(9), YCOR(?), Z(30), SSGWD, TVSG,
HT1, HT2, HT3, HT4(10), NSSTS, SLSW, SX(30), 82(30),
CNCTNS (24), NCOMPS, IFRCMP, FLOW(24), INTD(24), VTOTAL(4),
FHMIN
COMMON/MATLS/TABX (18, 7,4), TABY(18, 7, &), NTXG, FOXI, RADTAB(7), RADI,
FOX¢7), NMATLS, DQI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QCI, QP(7), QTAB(7), RHOI,
RHOM(7), RSI, RTAB(7),RTGI(10), UTAB(7), CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL(30, 2, 4), TSP(2, 2, 4), CPM(7), WMMTL(7),
WMIGF, TKNSIN(7)
COMMON/PARAMS/GRAV, PI, QTR, RGAS, SIGMA, SGD, THOU, TOL., EC, EP
COMMON/RADTN/ALPC, ABSCF (30), EB, GC(2)

W - PUNSOONDTAROMN - [AN A

N~ 00N ABWA~
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OBJVECTIVE(S)
(1) EXAMINES THE CURRENT STATE OF ALL ELEMENTS, IST, AND THE PREVIOQUS
STATE, ISTP, (PREVIOUS STATE IS THE STATE JUST BEFORE THE START
OF THE LAST FLAME SPREAD CALCULATIONS.) IF THE TWO STATES ARE NOT
THE SAME RESET CHANGES ISTP TO IST IN PREPARATION FOR THE NEXT
'~ PASS THRU THE FLAME SPREAD CALCS.

PART ONE - EXAMINE ALL ELEMENTS ON CABIN LINING SURFACES
LOOP OVER ALL VALUES OF THE I INDEX
I=0
10 I=1+1
C LOOP OVER ALL VALUES OF THE J INDEX
J=0
20 J=J+1
CALL CVOUT(I,J, 1, IST, ISTP, ITFCP)

(e NeRsNeRsNeNe NN e Ne]
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C IF ISTP IS NGT = IST, SET ISTP = IST AND REPACK ISTATE
IF(IST. EQ. ISTP) GO TO 30
ISTP=IST
ISTATE(IL, H=ITFLP*#100+ISTP#10+IST
30 IF(J. LT. JMAX(1)) GO TO =0
IF(I.LT.MAXELI) GO TQ 10
C PART TWO -~ EXAMINE ALL ELEMENTS ON SEAT SURFACES

C IS = THE SEAT GROUP NUMBER (1,2,3,...) AND I=]S+LSN
C LOOP OVER THE SEAT II INDEX
I=LSN
40 I=I+1
I8=1-LSN
C LOOP OVER THE SEAT JJ INDEX
JJ=0
S0 JsJdJ+1
I11=0

60 II=I1I+1
CALL CVOUT(II, JJ, I, IST, ISTP, ITFCP)
C IF ISTP IS NQT = IST, SET ISTP = IST AND REPACK ISTATS
IF(ISTP.EQ. IST) 60 TO 70
ISTP=IST
ISTATS(IS, I1, JJ)=ITFCP#100+ISTP#10+IST
70 IF(II.LT. IMAX(1)) GO TO 40
IF(JJ. LT. JMAX(I)) GO TO 30
IF(1I.LT.NS) GO TG 40

RETURN
END
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SUBROUTINE ISIDE{(IFF, ISD)

OBUVECTIVE(S)
(1) UNPACKS DATA FROM ARRAY ‘IF‘ TO DETERMINE WHICH ELEMENTS. IF ANY,
ADJOINING A GIVEN FLAMING ELEMENT ARE ALSO FLAMING. F.P. ‘IFF’
IS THE VALUE OF IF. ARRAY ISD(L) IS RETURNED WITH
ISD(L) =0 IF SIDE L ADJOINS ANOTHER FLAMING ELEMENT
ISD(L) =1 IF SIDE L DOES NOT = IS ON EDGE OF A FIRE
NUMBERING OF SIDES IS AS SHOWN

L=2
XXXXXXX ==> I INCREASING
"X X
L=3X XL=4 ~
X X }J INCREASING
XXXXXXX !
L=1

DIMENSION ISD{(4)

IT1=IFF-(IFF/10)*10
IT=IFF-IT1
IT2=IT-(IT/100)#100
IT=IFF-1T2-1T1
IT3=IT-(1T/1000)#1Q00
ISD(4)=1FF/1000
1sD(1)=0

IF(IT1.6T. 1) ISD(1)=1
ISD(2)=1T2/10
ISD(3)=1T3/100
RETURN

END
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SUBROUTINE CVOUT(II,JJd: I, IST, ISTP, [TFCP)
COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 13), ISTATS(7, 16, 22),

PUNFIDNOCADWN -

IWORD(120, 195), IWORDS(?, 16, 227, NFLM(7), NPYR(7),
RGS(10,7),RS8(7), TOTGAS(10), TOTSEM, TRGF (10},
TRGS(10), TRSF, TRSS, NCE(30), VITNR, TOTVIT, RADFIR(30),
ACM(7), AF(30), AF1, AEXP. COMB(30), DQK, FLML (30), FSN1,
FSN2, FSN3, GAMMA (30), IBURN, IF(&00), IGMNI, IGMNJ, IGMXI,
IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX (30),
IVMINC(30), IVMN, IVMX, IXFIRE, IZONE(30), JVMAX(30).
JVMINC30) ., JVMN, JVMX, K, NFE(30), NFIRES, NIJC, NIJSQ,
NPE(30), NSFL(7), OMEGA(30), PDH, PIGN, RF(20, 4),RFS(7. 4),
RFWS, RGF (10, 7), RGFK(10), RHOZ(30).RSF(7), RSFK, TDhG,
TBURNI, UZ(30), YZ(30), ZB(30), RHOEFG, CHIEFG(11),
FLOWIN, FLWOUT, TEFG: IFRVNT, GENRAT (11, TDAMTL (7).
TP(7), TPC(7)

COMMON/GMTRY/IMATL(20),: IMATS(7), IMTLP(4), IMAX(30)% IMIN(30),

RN SONCUSWN -

IRAY (114), IRAYS(2a), JMAX(30), JMIN(30), LSEN, MAXEL I, NS,
CH, CL(4), CW, DWS, HSTS, IARX (40, 15), IARY (40, 12), ICLL,
ICLR, IEND, IFIRL, IFIRR, ILSTL, ILSTR.: IONE(?),

ISSHLI(9, 10), ISSWLJ(F, 10), ISSWRI(F, 10), ISSWRJ(9, 10).,
ISWSL (13, 8), ISWSR(13, 8), ISTART, NPROJ, IPJUL, IPJLL.
IPJUR, IPJLR, JEND, JONE (), JSTART, NJS: NSG: NV, SGWD(9),
SL, SWD(20), VN(20, 3), VENTH(24), VENTW(24), VENTT (24),
XMN(30), XMX(30)., XCOR(9), YCOR(9), 2(30), SSCWD, TVSS,
HT1, HT2, HT3, HT4(10), N8STS, SLSW, SX(30), SZ(30),
CNCTNS(24), NCOMPS, IFRCMP, FLOW(24), INTO(24), VTOTAL(4),
FHMIN

OBJECTIVE(S)

(1) TO UNPACK ISTATE AND ISTATS. F.P. ‘I’ IS THE SURFACE NUMBER,
‘11.JJ’ ARE THE ELEMENT INDICES

COMMENTS

(1) WHEN DEALING WITH SEAT ELMNTS ‘IS’ IS THE SEAT GROUP NUMBER

IF(I.GT.LSN) G0 TO 10
ITEMP=ISTATE(II, JJ)

60 TO 20
10 IS=I-LSN

ITEMP=ISTATS(IS, I1,JJ)

20 IST=ITEMP-(ITEMP/10)%10

IT=ITEMP-IST

ISTP=(IT-(IT/100)%100)/10
ITFCP=ITEMP/100

RETURN
END
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SUBROUTINE CWORD(IX, ITX, ITY)

OBJECTIVE(S)
(1) UNPACKS DATA IN IWORD AND IWORDS.

RETURNING VALUES OF ITX AND ITY

IF(IX.LT.0) GO TO 10

I1SG=1
ITEMP=1X
G0 TO 20

10 1SG=-1
ITEMP=-1X

20 ITX=ITEMP-(ITEMP/10000)#10000

ITY=(IX=-186*#1ITX) /10000

RETURN
END
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SUBROUTINE LINT(NO, X, M, Y

COMMON/MATLS/TABX(13, 7, &), TABY (18, 7, &), NTXG, FOXI, RADTAB(7), RADI,
FOX (7). NMATLS, DQI, DGM(7), GAMI, GTAB(7), ITF(20), IRAMPT,
ITFC(20), ITFCS(7), ITFS(77, ITP(20), ITPC(20), ITPCS(7),
ITPE(20), ITPES(7), ITPS(7),QCI,GP(7), QTAB(7), RHCI.
RHOM(7), RSI,RTAB(7),RTGI(10), UTAB(7), CNDCTY(7), XMUI,
XMFI, TKNS(7), TSL(30.2,4), TSP(2, 2, 4), CPM(7), WMMTL (7).,

RPN~

WMIGF, TKNSIN(7)

DBJECTIVE(S)

(1) PROVIDE LINEAR INTERPOLATION IN TABLE OF MATERIALS DATA FOR
VALUES OF RADIATION LEVEL SUPPLIED AS F.P. ‘X’ F.P. ‘NO’
IS THE DATA ITEM TYPE, ‘M’ IS THE MATL NUMBER. AND ‘Y’ IS
THE INTERPOLATED DATA VALUE RETURNED

COMMENTS

{1) IF RADIATION VALUE IS LESS THAN THE FIRST VALUE OF THE
PROPERTY IN THE TABLE. THIS FIRST VALUE IS RETURNED. IF THE

USED TO FIND THE RETURNED PROPERTY VALUE.
(2) THIS SUBR. ASSUMES SIX ENTRIES IN EACH TABLE

(e NeNeNe e N Ne N Ns NeNe NN g

RADIATION IS GREATER THAN THE LAST VALUE. LINEAR EXTRAPOLATION 1S

MAX=6
L=0
I=1
IF(X. GE. TABX(NO. M, I)) GO TO 20

C RADIATION LEVEL IS LESS THAN THE LOWEST ENTRY IN THE RAD TABLE

10 Y=TABY(NO, M, I)

GO TO 70

c

20 IF(X-TABX(NO, M, I)) 50,10, 30

30 IF(I. GE. MAX) GO TO 40

I=1+1

G0 TO 20
c
40 L=1
c

S0  S=(TABY(NO. M, I)=TABY(NO, M, 1-1))7¢{TABX(ND, M, I)=TABX(NQ, M, I-1))

IF(L. GT. 0) 60 TO %0
Y=S# (X=TABX(NO, M, I-1))+TABY(NO, M, I-1)
60 TO 70

C RADIATION LEVEL IS HIGHER THAN THE HIGHEST ENTRY IN THE RAD TABLE

60  Y=S#(X-TABX{NO, M, I))+TABY(NG, M. 1)

c

70  RETURN
END



SUBRGQUTINE ERROR(NG?

c
C ———
C OBJECTIVE(S)
C (1) PROVIDE ERRDR CHECKING MESSAGES FOR CABIN GEOMETRY INPUT DATA
C COMMENTS
C (1) VALUE OF F.P. ’'NO‘ SUPPLIED BY SUBR. RDGMTY IDENTIFIES ERROR TYPE
c
WRITE(&, 5)
S FORMAT ( 1M1/ 3X, 37H##PROGRAM TERMIMATION=-—INPUT ERROR#*#*)
GO TQ(10, 20, 30, 40, 50), NO
c

10 WRITE(S: 15)
15 FORMAT (53X, 21HMORE THAN Z0 SURFACES)
60 TO 100
C
20 WRITE(&, 29)
25 FORMAT(3X, 2CHMORE THAN ¢ SEAT GROUPS)
G0 TO 100
c
30 L.WRITE(&, 35)
35 FORMAT{5X, 26HCEILING SURFACES--SEQUENCE)
G0 TO 100
C
40 WRITE(&, 43)
43 FORMAT (35X, 17HNO OF ELEM GT 1200
C
50 WRITE(4, 55)
55 FORMAT (3X, 26HNO OF ELEM ON FLOOR GT &00)
c
100 RETURN
END



APPENDIX B

EXPRESSIONS FOR SEVERAL QUANTITIES
USED IN THE MODELING OF INTERIOR FIRES

Equation (4-13) of Volume I gives the rate of entrainment of lower zone
gases into the plume region of an interior fire. The expression contains the
quantities yg, ug, and pg which are, respectively, the fire column radius,

gas velocity, ana gas density at the top of the combustion zone. These quan-
tities can, in turn, be written in terms of the characteristics of the fuel
vapor at the fire base: AH., the effective heat of combustion of the fuel
vapor; y, the stoichiometric oxygen-to-fuel mass ratio; p, the fuel vapor
density; and uy the fuel vapor "blowing" velocity at the fire base plane. In
addition the expressions for yg, etc. involve the quantity w which is computed
using the Tower zone temperature, T}, and oxygen mass fraction yxjo,, and the
radius of the fire base, y,.

With the above definitions of symbols, the expressions for w, yg, ug,
and pg are:

= ycprl/(ycprl + Xlog M) (B-1)
yg = 119y €./} (1-u)] /10 (B-2)
- [(1+ Y/xloz_)5 [/ (wp /o, + Y/xloz)]l/lo
« [eguy 7 (o, gyo)]2/5
ug = gl [1+ (v/xge ) / (e, /0,)] (8-3)
g = pyw(l + Y/xloz) / (wo /o, + Y/Xloz) (B-4)
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	SECTION 1. INTRODUCTION. 
	This volume contains a description and guide for the use of the Dayton Aircraft Cabin Fire simulation program (DACFIR3). DACFIR3 differs substan­tially from earlier versions of the DACFIR program. User's guides for earlier versions were given in Volume III of reference 1 and Appendix C of reference 
	2. While this volume draws from material presented in the earlier volumes, familiarity with Versions 1 and 2 of DACFIR is not necessary for the use of the present version. The intent of this user's quide is to provide instruc­tion for the efficient use of DACFIR3, but not to present the construction of the computer code in detail. The guide provides an annotated flow chart of the main controlling program, instructions for preparing the input data, sample input and output, program statistical data, and a lis
	1.1 OEFINITIONS AND CONVENTIONS 
	In the DACFIR program, the cabin may consist of one to four compart­ments, each of identical cross section, which are assumed to be connected end to end. The interior of each compartment consists of from six to 22 horizon­tal and vertical surfaces. Two of these surfaces are the partitions which divide the cabin fore and aft to form the compartment. The remaining four to 20 surfaces are parallel to the cabin fore-aft direction and represent the floor, sidewalls, hatracks, stowbins, passenger service units (P
	Each surface and seat group is identified by a single number and each element by a pair of numbers, the element i and j indices. Assignment of the surface and seat numbers and element indices is made by the program based upon the values and order of the input data. The conventions and assumptions to be noted in preparing input are as follows: 
	(1) 
	(1) 
	(1) 
	All cabin lining surfaces, with the exception of the partitions, are assumed to be parallel to the cabin y-axis (fore-aft direction.) (See Figure 1 of this volume and Figure 6 of Volume I.) Each surface is either parallel or perpendicular to the x-y (floor) plane, and all surfaces extend over the full lenqth of the detailed section. The seat group configuration consists of fixed dimensions as shown in Figure 6, Volume I. All seats must face forward. 

	(2) 
	(2) 
	Numbering of the cabin lining surfaces starts with the floor, sur­face number one, and proceeds counterclockwise (to a viewer facing aft) up the sidewall, across the ceiling, and down the opposite sidewall to return to the floor. This scheme is shown in Figure 1 for a cabin arrangement with shelf­like hatracks and a three part sidewall. 
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	Seat Surface Numbering and Element Indexing. 
	2 
	(3) 
	(3) 
	(3) 
	Each seat group is constructed of seven surfaces as shown in Figure 2. Numbering of the elements starts with the cushion bottom, proceeds up the backrest, over the backrest top, down the front, and over the cushion top and the seat front to return to the edge of the cushion bottom. Since all seat dimensions except the width are fixed, the number of elements on each surface in the direction of the traverse described is fixed. The i-indices of the elements at the edge of each seat surface are shown in Figure 

	(4) 
	(4) 
	Description of compartment vents must conform to the following assuMptions. All vents are rectangular openings in a vertical wall, and may connect adjacent compartments or connect any compartment to the exterior. A single compartment may be unvented or may have any number of vents to a maxi­mum of six. 


	1.2 PRDGRAM STRUCTURE 
	~ DACFIR3 consists of two major sections: one to integrate the set of differential equations which model the cabin atmosphere, and one to simulate the spread and course of burning of the cabin interior materials. As the simulation steps ahead in time these two sections are alternately executed to provide the proper coupling and feedback relationships between these two more­or-less separate parts of the problem. As explained in Section 2.4 of Volume I, the time scale for changes in the cabin atmosphere model
	Figure 3 identifies the individual subroutines that constitute the major functional blocks indicated. More information on the purpose of each subroutine is given in Table I. Figure 4 shows the calling arrangement for the major subroutines, the smaller utility subroutines being omitted for clarity of the diagram. 
	Details of the internal operation of the main program and each subroutine are provided by the many comment lines in the program code. The comments also give the definitions, dimensions, and units of all variables. A listing of the FORTRAN code of DACFIR3 is given in Appendix A. 
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	Figure 3. Organization of the DACFIR3 Program. 4 
	TABLE I. nACFIR3 SUBROUTINES. 
	Name Call ed by Function 
	AFP 
	ATMOS 
	AUXOUT COND CONDS CONV COVER DECOMP 
	ECHO ELEM 
	DACFIR3 
	DACFIR3 
	DACFIR3 DACFIR3 OACFIR3 ESETl /ESET2 CONV MSLV 
	OACFIR3 DACFIR3 
	Computes the total areas of all materials in the smoldering, flaming, and charred states. Computes the total rates of gas and smoke emi ss i on by all materi a1sin the smoldering and flaming states. 
	Controlling routine for the integrationof the cabin atmosphere equations. One pass through ATMOS produces an update of the atmosphere variables by one small time step. 
	Output routine for writing variables to Unit 8 for plotting or other uses. 
	Computes the fire spread to elements adjacent to a fire base for all base areas on lining surfaces. 
	Computes the fire spread to elements adjacent to a fire base for all base areas on seat surfaces. 
	Finds the convective heat transfer rates between lining surfaces and the gases in each zone. 
	Computes the area of contact between a gas zone and the lining surfaces it touches. 
	DecoMposes the Jacobian matrix into the product of a lower-diagonal matrix and an upper diagonal matrix, the first step in solving the linear set employed in· the Newton-Raphson solution of the cabin atmosphere equations. 
	Provides an "echo-check" of the input data and certain initialization procedu res. 
	Scans all elements to make changes of state for elements currently in states 2, 5, 6, and 7. Updates elapsed-time-in­state clock for elements in states 2, 5, and 6 and fraction-consumed clock for state 2 elements. 
	TABLE I (Continued). OACFIR3 SUBROUTINES. 
	Name Call ed by Function 
	ESETl , ESET2 
	EXTRAP 
	FCON 
	FCONS FIRE HEIGHT 
	INIT2 
	INITLZ MSLV NWTRAP 
	ATMOS, NWTRAP 
	ATMOS 
	DACFIR3 
	DACFIR3 ESETl/ESET2 ESETl/ESET2,
	INITLZ 
	INITLZ DACFIR3 NWTRAP ATMOS 
	ESETI evaluates the terms in the controling equations of the cabin atmosphere model. ESET2 is an alternate routinl~ which bypasses some sections which need only be evaluated once during a time step. 
	entry to this 

	Extrapolates from the current values of the cabin atmosphere variables to new values at the next time point to provide a first guess for the iterative solution of the cabin atmosphere equations. 
	Computes the ignition of elements on the lining surfaces by the contact of flames from fires on other, non-adjacent lining SIJ rfaces. 
	Computes the ignition of lining surface element s due to fl amE! contact by fi res on the seats. 
	Finds the total rates of emission of heat, smoke, and gases at the base plane of a fireo 
	Finds the lower zone depth from the lower zone volume and the cabin cross-section. 
	Initializes arrays used to locate the lining surfaces with respect to one another and the seats. 
	Initializes most program variables and element.states. 
	Controlling routine for the matrix solu­tion of the linear equation set used in the Newton-Raphson method. 
	Controlling routine for the Newton-Raphson iterative"method for the solution of the cabin atmosphere equations. 
	TABLE I (Continued). DACFIR3 SUBROUTINES. 
	Name Ca 11 ed by Function 
	OUTPUT. PLUME. 
	PVOL 
	PVOLS 
	RADTN 
	RAMP 
	RATES. 
	RDCNTL. RDGMTY. 
	ROIGIN. 
	RDMTLS. RESET. 
	DACFIR3 ESETl/ESET2 
	DACFIR3 DACFIR3 ESETl/ESET2 
	DACFIR3 
	DACFIR3 
	DACFIR3 DACFIR3 
	DACFIR3 
	DACFIR3 OACFIR3 
	Provides the printed (Unit 6) output for 
	the results of the simulation. 
	Finds the rates of entrainment of mass, energy, and species into the plume and 
	flame zones of a fire. 
	Computes the transition of lining surface elements to the smoldering state. 
	Computes the transition of seat surface elements to the smoldering state. 
	Finds the net radiation heat transfer between the gas zones of the cabin atmosphere and the cabin lining surfaces. 
	Computes the rates of heat, smoke, and II ramp -in period,1I that time when the ignition source fire 
	gas release during the 

	is building to its maximum burning rate. 
	fla~e absorption coefficient; flame-to-fuel radiation levels; and the rates of heat, smoke, and gas release at the base of a fire. 
	Computes the 

	Reads in the values of the program control variables. 
	Reads in the values of the variables describing the cabin geometry and ini­tializes arrays pertaining to the element indexing scheme. 
	Reads in the values of the variables describing the ignition mode for the simulation and initializes variables associated with the ignition source fire. 
	Reads in the data describing the cabin interior materials. 
	Resets the indicators of the current and past states of all elements in prepara­tion for the next pass through the fire spread calculations. 
	TABLE I (Continued). DACFIR3 SUBROUTINES. 
	Name Ca 11 ed by Function 
	SCALE 
	SCAN 
	SOLVE 
	SRFTMP TEST 
	VENT XSEC 
	ATMOS, ESETl/ESET2, INITLZ 
	DACFIR3 
	MSLV 
	DACFIR3 DACFIR3 
	ESETl /E5ET2 
	CONV, HEIGHT, SRFTMP, INITLZ 
	Scales the values of the cabin atmospherevariables "down" to order one, "up" to the appropriate physical order of magnitude, and computes scaling factors for this process. 
	Searches all lining and seat surfaces in the detailed section to find groups of contiguous state 3 (flaming) elements. Organizes these groups into fire bases and computes a number of parameters asso­ciated with each fire. 
	Solves the linear system (matrix equation) employed by the Newton-Raphson solution of the cabin atmosphere equations. 
	Computes the surface temperatures and 
	radiative and convective flux levels to the cabin lining surfaces. 
	For elements in state 3 (flaming) this routine updates the "fraction-consumed" clocks; changes those elements due to burn-out at this time to state 4 
	(charred); and computes the total rates of heat, smoke, and gas release for all current state 3 elements. 
	Computes the rates of mass flow through a single vent between two compartments or bet~een a compartment and the exteri or. 
	Finds the cross-sectional area (perpen­dicular to the cabin y-axis) of the lower gas zone. 
	TABLE I (Concluded). DACFIR3 SUBROUTINES. 
	Name Ca 11 ed by. Function 
	Utility Subroutines 
	These short subroutines are used in many places throughout the program, mainly for "bookkeepi nq " functions. 
	ISIDE. Unpacks data stored in packed form in the array IF. 
	CVOUT. Unpacks data in the arrays ISTATE and ISTATS. 
	CWORD. Unpacks data in the arrays IWORD and IWORDS. 
	LINT Linearly interpolates in the tables of flammability properties vs. applied heat " flux. 
	ERROR. Provides error checking of some input data. 
	OACFIR3. 
	ROCNTl ROMTLS ROIGTN SCAN. RAr~p. 
	CONO PVOL FCONS TEST 

	ROGMTY INITLZ ECHO RATES 
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	Figure 4. Subroutine Calling Oiagram for OACFIR3. 
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	SECTION 2. PREPARATION OF INPUT DATA. 
	This section describes the input requirements for DACFIR3. The prepara­tion of each input record (card) is described including the appropriate t dimensions t and formats. The input data is divided into four t cabin geometry description t materials flammahility t and the description of the ignition mode. A separate subroutine is used to read each type of data in the order given above. The input data file is read sequentially by these four subroutines. Numbering of the input records is continuous from the sta
	variable names 
	types: program control 
	data 

	t at the user's option t an exhaustive print-out of all the input data at a point in the program before the actual fire simulation hegins. The print-out includes the results of the assignments of material types and element indices made by the initialization subroutines. Whenever a this "input echo" print-out should be used to verify the data by specifying ECOFLG = 1 in record type 3 of the program control input data. 
	DACFIR3 provides 
	new input file is prepared 
	t 

	2.1 PROGRAM CONTROL DATA 
	Record types It 2t and 3 constitute the program control input. One record of each type must appear in the input file. 
	TABLE 
	TABLE 
	TABLE 
	II 

	PROGRAM 
	PROGRAM 
	CONTROL 
	DATA 

	Record 
	Record 
	Variable 

	Type 
	Type 
	Column 
	Format 
	Name 
	Dimension 
	Description 

	1 
	1 
	1-80 
	20A4 
	WENT 
	20 
	Run 
	i dent ifi cat ion. 

	2 
	2 
	1-10 
	FlO.1 
	DELTAT 
	Small time step (sec)Minimum value 0.001 sec. 

	2 
	2 
	11-20 
	FlO.1 
	TFINAL 
	Stopping time (sec). 

	2 
	2 
	21-30 
	FlO.1 
	EPSLN 
	Convergence tolerance for cabin atmosphere 

	TR
	calculations 
	(no units). 

	2 
	2 
	31-35 
	15 
	MAXITR 
	Maximum 
	number of 
	iterations 

	TR
	allowed 
	in 
	cabin 
	atmosphere 

	TR
	calculations. 

	2 
	2 
	36-40 
	15 
	MAXCUT 
	Maximum number of time step slices allowed in cabin 

	TR
	atmosphere calculations. Maximum value is 3. 

	2 
	2 
	41-45 
	15 
	JCBSKP 
	Switch to enable skipping of the evaluation of the 

	TR
	Jacobian 
	in the 
	gas dynamics 

	TR
	calculations. 
	JCBSKP 
	= 1 

	TR
	indicates 
	no 
	skipping. 
	For 

	TR
	all 
	other values, 
	the 
	eva­

	TR
	luation is skipped if MOD (ITR,JCBSKP) is not equal zero, where ITR is the 
	to 

	TR
	iteration number. 

	2 
	2 
	46-50 
	15 
	IRATIO 
	Ratio of passes through the cabin atmosphere calcula­

	TR
	tions flame 
	to a pass through the spread calculations. 

	TR
	Must always be greater than or equal to one. 


	TABLE II (Concluded). PROGRAM CONTROL DATA. 
	Record Variable Type Column Format Name Dimension Description 
	Table
	TR
	2 
	51-55 
	IS 
	ISCALE 

	.. 
	.. 

	TR
	3 
	1-5 
	IS 
	IPEMS 

	TR
	3 
	6-10 
	IS 
	IPSPR 

	TR
	3 
	11-15 
	IS 
	IPAUX 

	TR
	3 
	16-20 
	IS 
	ECOFLG 


	Modulus to control the fre­quency of eva 1uat i on of scale factors in the cabin atmosphere calculations (milliseconds). If MOD(LT, ISCALE) is equal to zero scale factors are recom­puted. LT is the time in milliseconds since the beginning of this small time step. (This value may be less than DELTAT if step cutting is in effect.) 
	Output printing interval (sec) for the cabin atmosphere variables. Must be an integer multiple of DELTAT. Unit 6 output only. 
	Output printing interval (sec) for fire spread calcu­lations. Must be an integermultiple of DELTAT. Unit 6 output only. 
	Flag to control the output of selected variables to Unit 8 for off-line plotting, etc• IPAUX= 1 causes the output to occur, IPAUX = 0 suppresses this output. See the listing of subroutine AUXOUT for the format of this Unit 8 data. 
	Flag to control the "echo" printing of the input data. ECOFLG = 1 causes p~inting on Unit 6, ECOFLG = 0 suppresses the printinq. 
	2.2 CABIN GEOMETRY DESCRIPTION 
	Record types 4 through 13 contain the input data which describes the cabin compartmentation, venting, lining and seating arrangement, materials identification and other items pertaining to the cabin geometry. With the exception of record type 13, at least one record of each type must appear. 
	TABLE II I. CABIN GEOMETRY DESCRIPTION. 
	Record Variable Type Column Format Name Dimension Description 
	4 
	4 
	4 
	1-10 

	4 
	4 
	11-20 

	5 
	5 
	1-5 

	5 
	5 
	6-10 

	6 
	6 
	1-40 

	7 
	7 
	1-5 

	7 
	7 
	6-10 

	7 
	7 
	11-15 

	7 
	7 
	16-20 


	FlO.1 
	FlO.1 
	15 15 
	4FlO.1 
	15 
	15 15 15 
	CH CW NCOMPS 
	IFRCMP CL 
	LSN 
	NSG ICLl ICLR 
	Cabin floor to ceiling 
	height (ft). Must be an 
	integer multiple of 0.5.ft. 
	Cabin width at floor (ft). 
	Must be an integer multiple 
	of 0.5 ft. 
	Number of compartments. Maximum value is 4. 
	Number of the compartment in which an interior fire can occur. 
	4. Compartment lengths (ft).Enter the lengths in the order of the compartment numbers. 
	Number of cabin lining sur­faces (excluding partition surfaces.) Maximum value is 
	20. 
	Number of seat groups. 
	Maximum value is 9 and mini­
	mum va 1ue is l. 
	Surface number of the left­
	most ceiling surface (looking aft). 
	Surface number of the right­
	most ceiling surface (lookin~1 aft). 
	TABLE III (Continued). CABIN GEOMETRY DESCRIPTION. 
	Record Variable Type Column Format Name Dimension Description 
	One to 20 type 8 records may appear in the file. The exact number is given bythe value of LSN. The type 8 records must appear in the order of the surfaces 
	to which they correspond. 8 1-10 F10.1 
	to which they correspond. 8 1-10 F10.1 
	to which they correspond. 8 1-10 F10.1 
	SWD 

	'. 
	'. 
	8 
	11-20 
	FlO.1 
	z 

	TR
	8 8 8 8 
	21-30 31-40 51-55 41-50 
	15 FlO.1 FlO.1 FlO.1 
	VN VN VN IMATL 


	20 
	20 
	20,3 20,3 20,3 20 
	One to nine type 9 records may appear in the file. by the value of NSr,. 
	9 1-10 FlO.1 SGWD 9 
	9 1-10 FlO.1 SGWD 9 
	IIwidth (ft). This is the surface dimension in the circumferential direc­tion around the cabin interior and corresponds to the direction of the i ele­ment index (See Figure 1). Must be an integer multiple of 0.5 ft. 
	Surface 
	ll 


	Z displacement (height) of the surface from the floor (ft). This value is requi red only for horizontal surfaces and must be a multiple of 0.5 ft. 
	x component of the surface normal vector (ft). 
	y component of the surface normal vector (ft). 
	z component of the surface normal vector (ft). 
	Material identification number for'the material of this surface. The material number is determined by the order of input of the ~aterials flammability pro­perties. (See Table IV) 
	The exact number is given 
	Seat group width (ft). Must 
	be a multiple of 0.5 ft. 
	9 11-20 FlO.1 XCOR 9. X-coordinate of the lefthand forward corner of the seat group (ft). 
	FAA WJH Technical Center 
	15 
	11111111111111111111111111111111111111111111111111 
	00090941 
	TABLE III (Continued). CABIN GEOMETRY DESCRIPTION. 
	Record Variable Type Column Format Name Dimension Description 
	9 
	9 
	9 
	21-30 
	F10.1 
	YCOR 
	9 
	Y-coordinate of the lefthand 

	TR
	forward 
	corner 
	of the 
	seat 

	TR
	qroup 
	(ft). 

	Note: 
	Note: 
	The 
	x and y 
	coordinates of the 
	seat 
	group 
	corners 
	are 
	measured with 


	respect to a coordinate system located at the forward lefthand (looking aft) corner of the detailed section. The x-axis of this system extends to the right across the forward edge of the detailed section and the y-axis extends aft. 
	10 
	10 
	10 
	1-14 
	712 
	IMATlS 
	7 
	Seat sur'face material 
	iden­

	TR
	tification numbers. 
	The 

	TR
	first 
	value is the material 

	TR
	number of 
	surface 
	one 
	of all 

	TR
	seat 
	groups, 
	the second for 

	TR
	surface two, etc. (See Figure 2 for the definition of seat surface numbering). 

	11 
	11 
	1-10 
	FlO.1 
	DWS 
	Separation distance between outboard seat groups and 

	TR
	sidewalls (ft). Must multiple of 0.5 ft. 
	be 
	a 

	11 
	11 
	11-20 
	FlO.1 
	RFWS 
	Flame spread rate from out­board seats to sidewalls 

	TR
	(ft/sec). 

	11 
	11 
	21-"0 
	415 
	IMTlP 
	4 
	Material 
	identification 

	TR
	number for the partition 

	TR
	surfaces of each compart­

	TR
	ment. 
	Enter in 
	numerical 

	TR
	order by the compartment 

	TR
	number. Both partition sur­faces for a given compart­

	TR
	ment 
	are 
	of the 
	same 

	TR
	material 
	type. 

	12 
	12 
	1-5 
	IS 
	NV 
	Number of 
	vents 
	in the 

	TR
	cabin. 
	This 
	is the total 

	TR
	number for all 
	compartments. 

	TR
	(A vent must not be counted twice if it connects two 

	TR
	compartments.) Maximum value is 24; minimum value 

	TR
	;s 
	zero. 


	TABLE III (Concluded). CABIN GEOMETRY OESCRIPTION. 
	Record Variable Type Column Format Name Dimension Description 
	One to 24 records of type 13 may appear; the exact value is given by NV. If NV = 0 do not include any records of type 13. A vent connects one compartment to another or a compartment to the exterior. The numbers of the connected compart~ents are given by the first two integer numbers in the record. When 
	the vent partment 
	the vent partment 
	the vent partment 
	connects a compartment to the number 5. No compartment may 
	exterior specify the exterior have more than six vents. 
	as 
	com­

	13 
	13 
	1-5 
	15 
	11 
	Compartment 
	number 
	(1 
	to 
	5). 

	13 
	13 
	6-10 
	15 
	12 
	Compartment number ( 1 to but not equal to 11) 
	5 

	13 
	13 
	11-20 
	FlO.1 
	VENTT 
	24 
	Distance from floor to top of vent opening (ft). 

	13 
	13 
	21-30 
	FlO.1 
	VENTH 
	24 
	Height of 
	vent 
	opening (ft). 

	13 
	13 
	31-40 
	FlO.1 
	VENTW 
	24 
	Width (horizontal dimension) of vent opening (ft). 

	13 
	13 
	41-50 
	FlO.1 
	FLOW 
	24 
	Forced air flow rate through vent (if applicable) (ft. 3/min). To specify a "free flow" vent enter thi s 

	TR
	value 
	as 
	O. 

	13 
	13 
	51-55 
	15 
	INTO 
	24 
	When 
	a non-zero 
	forced 
	flow 

	TR
	is specified this variable is the compartment number 

	TR
	into which 
	the flow 
	is 

	TR
	directed. 
	No 
	value 
	is 

	TR
	required 
	if this 
	is 
	a 
	free 

	TR
	flow 
	vent. 


	2.3 MATERIALS FLAMMABILITY DATA 
	Record types 14 through 36 contain the laboratory flammability data on the cabin materials and additional related information. The number of records of each tvpe will in most cases depend on the number of individual material types used. The numbering of the materials is established by the order in ~hich the type 16 records are read. The material numbering convention set by the reading of the type 16 records must be preserved in ordering the materials data on the following records. This requirement is explai
	TABLE IV. MATERIALS FLAMMABILITY DATA. 
	Record Variable Type Column Format Name Dimension Description 
	14 1-5 15 NMATLS. Number of lining and seat surface material types. Maximum value is seven and the minimum value is one. 
	14 6-10 15 NTXG. Number of trace gas species to be used in the cabin atmosphere model. Maximum value is five and minimum value is zero. 
	The number of records of type 15 to be included in the input is given by the value of NTXG, so that a maximum of five and a minimum of zero can appear. 
	15 1-4 A4 NGS. Alphanumeric name of the trace gas specie. Maximum of four characters is allowed. 
	The number of records of type 16 to be included. in the input is given by the 
	value of NMATLS entered in record type 14. At least one type 16 record must 
	appear. When more than one type 16 record appears, the order of the records 
	establishes the numerical follows. 
	establishes the numerical follows. 
	establishes the numerical follows. 
	order for the input of all 
	materials data which 

	16 
	16 
	1-10 
	FlO.1 
	QTAB 
	7 
	Heat 
	of combustion 
	for this 

	TR
	material 
	(Btu/lbm). 
	This 
	is 

	TR
	the 
	"effective 
	value" 
	as 

	TR
	described 
	in Sec. 
	4.3 of 

	TR
	Vol ume 
	I. 

	16 
	16 
	11-20 
	FlO.1 
	GTAB 
	7 
	Stoichiometric oxygen-to­ftlel mass ratio for this 

	TR
	material 
	(-). 


	TABLE IV (Continued). MATERIALS FLAMMABILITY DATA. 
	Record Variable Type Column Format Name Dimension Description 
	16 21-30 F10.1 WMMTL 7. Molecular weight for this materi al (1 bm/l bmol e) (sub-unit value or effective value for pyrolyzate vapor) 
	16 31-40 F10.1 RTAB 7. Pyro1yzate (fuel) vapor den­sity (lbm/ft ). 
	3

	16 41-50 F10.1 UTAB 7. Pyro1yzate vapor blowingvelocity at the fuel surface (ft/sec). 
	16 51-60 F10.1 RADTAB 7. Fraction of materia1's total heat of combustion which is lost by flame radiation (-). 
	The order of the data items in the record for record types 17 through 20 must be in agreement with the order established for the materials by the type 16 records. 
	17 1-80 8F10.1 QP 7. Threshold radiation flux levels for transition to the smoldering state for each material (Btu/ft-sec). 
	2

	18 1-80 8F10.1 TP 7. Transition times to smoldering for each material (sec) • 
	19 1-80 8F10.1 TPC 7. Times for the smoldering-to­charred transition for each material (sec). 
	20 1-80 8F10.1 RSS 7. Rates of smoke emission for each material in the smoldering state (partic1es/ft-sec). 
	2

	Type 21 records contain the trace gas species release rates in the smoldering state by each material. Each record contains the rates of release of one spe­cies by all materials. The order of the entries in each type 21 record must correspond to the order of the materials as given by the order of the type 16 records. The order of the type 21 records must agree with the order of the. type 15 records. If no trace species are ·to be used, do not include any type 21 records in the input file. Note that each rate
	6

	TABLE IV (Continued). MATERIALS FLAMMABILITY DATA. 
	Record Variable Type Column Format Name Dimension Description 
	21 1-80 8F10.1 RGS 5,7. Release rates of ea~h trace gas species (lbm/ft -sec) x 10• 
	6

	Record types 22 through 34 contain the flaming state proper'ties for each material. Each record is a table containinq six pairs of numbers. The first member of each pair is a radiation flux level (Btu/ft-sec) and the second is the appropriate flaming state property for that flux level. The data pairs should he ordered by ascending values of the radiation flux level. The general format is illustrated for record type 22. This format applies for all succeeding record types through 34. The number of records of 
	2

	22 1-5 F5.1 TABX 18,7,6 First radiation flux level (Btu/ft-sec). 22 6-13 F8.1 TABY 18,7,6 First horizontal flame spread rate (ft/sec). 22 14-18 F5.1 TABX 18,7,6 Second flux level. 22 19-16 F8.1 TABY 18,7,6 Second flame spread rate. 22 27-31 F5.1 TABX 18,7,6 Th i rd fl ux 1eve1• 22 32-39 F8.1 TABY 18,7,6 Third flame spread rate. 22 40-44 F5.1 TABX 18,7,6 Fourth flux level. 22 45-52 F8.1 TABY 18,7,6 Fourth flame spread rate. 22 53-57 F8.1 TABX 18,7,6 Fifth flux level. 22 58-65 F8.1 TABY 18,7,6 Fifth flame spr
	2

	23. 6 pai rs of flux levels and vert i ca1 upward flame spread rates. (ft/sec) in the format of type 22.. 
	24. 6 pai rs of fl ux levels spread rates. (ft/sec) in the format of type 22.. 
	and vertical downward flame 

	TABLE IV (Continued). MATERIALS FLAMMABILITY DATA. 
	Record Variable Type Column Format Name Dimension Description 
	25 
	25 
	25 
	6 pairs of flux levels and times-to-ignite (sec) type 22. 
	in the format of 

	26 
	26 
	6 pairs of flux levels and heat release flaming state in the format of type 22. 
	rates 
	(Btu/ft2-sec) 
	for the 

	27 
	27 
	6 pairs of flux levels and smoke release rates (particles/ft2-sec)for the flaming state in the format of type 22. 

	28 
	28 
	6 pairs of flux levels and smoldering lag times (sec) of type 22. 
	in the format 

	29 
	29 
	6 pairs of flux levels and times-to-burn out 
	(sec) 
	in the format of 


	type 22. 
	Record types 30 through 34 contain the rates of release of the trace gas spe­cies in the flaming state. Type 30 records give the rates for the first spe­ci es, type 31 for the second, etc. If there -are fewer than 5 trace gases, omi t the corresponding record types. The order of the records within a group of the same record type should follow the material type ordering established by the order of the type 16 records. To save space, all rates of release are scaled by multiplying the values in lbm/ft-sec by 1
	2
	6

	30. 6 pairs of flux levels release rates of the first trace gasspecie (lbm/ft-sec) x 10 in the format of type 22. 
	ang 
	2

	31. 6 pairs of flux levels and release rates of the second trace gas specie (lbm/ft-sec) x 10in the format of type 22. 
	2
	6 

	32. 6 pairs of flux 1eve1s and specie (lbm/ft-sec) x 10in the format of type 22. 
	release rates of the third trace gas 
	2
	6 

	33. 6 pairs of flux levels and release rates of the fourth trace gas specie (lbm/ft-sec) x 10in the format of type 22. 
	2
	6 

	34. 6 pairs of flux levels and release rates of the fifth trace gas specie (lbm/ft-sec) x 10in the format of type 22. 
	2
	6 

	Record type 35 contains the bulk thermal properties of the materials, one record for each material type. The number and order of the type 35 records must follow that estahlished hy the type 16 records. 
	TABLE IV (Concluded). MATERIALS FLAMMABILITY DATA. 
	Record Variable Type Column Format Name Dimension Description 
	35 1-10 FlO.1 CPM 7 Specific heat capacity of the material (Btu/1bm-R). 35 11-20 FlO.1 RHOM 7 Density of the material (1 bm/ft). 35 21-30 FlO.1 TKNS 7 Material thickness (ft). 
	3

	35 31-40 FlO.1 CNDCTY 7. Thermal conductivity* for the insulation behind this materi a1 (Btu/ft-sec-R). 
	35 41-50 F10.1 TKNSIN 7 Insulation thickness* (ft). *Insu1ation properties are requi red only for cabin lining surface materials. 
	36 1-10 FlO.1 TAM Ambient temperature (R). 36 11-20 FlO.1 PAMB Ambient pressure (lbf/ft) 
	2

	2.4 IGNITION MODE 
	Record types 37 through 47 describe the mode of ign'ition of the cabin fire including the characteristics of the ignition fire fuel and gases which may enter the cabin from an exterior fire. 
	TABLE V. IGNITION MODE DATA. 
	Record Vari ab1e Type Column Format Name Dimension Description 
	37 
	37 37 
	37 37 37 
	37 
	38 
	1-10 
	11-20 21-30 
	31-40 41-50 51-60 
	61-70 
	1-10 
	FlO.1. 
	FlO.1. FlO.1. 
	FlO.1 FlO.1 FlO.1 
	FlO.1 
	FlO.1 
	QC I 
	GAM!. WMIGN. 
	RHor XMUI RAOI 
	XMFI 
	OQI 
	2. 
	Heat of combustion of the ignition fire fuel (Btu/lbm) (Use the total value! not the "effective" value as in the case of the cabin materi a1s). 
	Stoichiometric oxygen-to­fuel mass ratio for the ignition fi re fuel (-). 
	Molecular weight of the ignition fire fuel . (lbm/lbmole) (sub-unit value or effect i ve va 1ue for pyro­lyzate vapor). 
	Pyrolyzate (~uel) vapor den­sity (lbm/ft ) of the igni­tion fi re fuel. 
	Pyrolyzate (fuel) vapor blowing velocity (ft/sec) of the ignition fire fuel. 
	Fraction of the heat of com­bustion of the ignition fire fuel that is lost by flame radiation (-). 
	Amount of ignition fire fuel (lbm). This quantity and t and RAMPT will determine th duration of the ignition fire. See be1ow. 
	the values of RHOI! XMUI 

	Heat release rate for the ignition fire (Btu/ft-sec). 
	2

	TABLE V (Continued). IGNITION MODE DATA. 
	Record Variable Type Column Format Name Dimension Description 
	time for the igni­tion fire (sec). May be entered as 0.0 if no ramp-in period is desired. 
	38 11-20 FlO.1 RAMPT. IIRamp-in 
	ll 

	39 1-10 flO. 1. RSI. Smoke Irelease rate of the ignition fi re (particles/ft-sec). 
	2

	Co1umns 11 through 60 of record type 39 contain the rates of release of the trace gases by the ignition fire. Entries need only be made for the par­ticular number of gases to be used for a given case. The order of the rates 
	must 
	must 
	must 
	conform to the species order established by the type 15 
	records. 

	39 
	39 
	11-20 
	FlO.1 
	RTGI 
	5 
	Release 
	rate of the first 

	TR
	trace gas by the ignition fire (lbm/ft2-sec) x 106• 

	39 
	39 
	21-30 
	FlO.1 
	RTGI 
	5 
	Release 
	rate of the second 

	TR
	trace gas by the ignition fire (lbm/ft2-sec) x 106• 

	39 
	39 
	31-40 
	FlO.1 
	RTGI 
	5 
	Release 
	rate of the third 

	TR
	trace gas by the ignition fire (lbm/ft2-sec) x 106• 

	39 
	39 
	41-50 
	FlO.1 
	RTGI 
	5 
	Release 
	rate of the fourth 

	TR
	trace gas by the ignition fire (lbm/ft2-sec) x 106• 

	39 
	39 
	51-60 
	FlO.1 
	RTGI 
	5 
	Release 
	rate of the fifth 

	TR
	trace gas by the ignition fire (lbm/ft2-sec) x 106• 

	40 
	40 
	1-5 
	15 
	IGSN 
	Lining surface number on which the ignition fire is located. 


	TABLE V (Continued). IGNITION MODE DATA. 
	Record Variable Type Column Format Name Dimension Description 
	41 1-5 15 NIJSQ. Numher of surface elements which make up the base area of the ignition fire. MaximuM value of 100 and a minimum value of 1. 
	41 6-15 FlO.1 PIGN. Length of the perimeter of the base area of the igni­t i on fire (ft ). 
	Record type 42 contains the I and J indices of the elements which form the base of the ignition fire, one pair of indices per record. The total number of records must be equal to the value of NIJSQ on record type 41. Order of the type 42 records is not important. 
	42 1-5 15 IGNIJ 2,100. I index of an ignition fire base element. 
	42 6-10 15 IGNIJ 2,100. J index of an ignition fire base element. 
	Record types 43 and 44 may be used to set any number of lining surface ele­ments to the charred, and thus inert, state. If no elements are to be so set, enter a val ue of zero on record type 43 and do not inc1 ude any records of type 
	44. 
	43 1-5 15 NIJC. Number of lining surface elements to be set to the charred state. Maximum value is 600. 
	44 1-5 15 I. I index of a charred. element.. 
	44 6-10 15. J index of a charred. element.. 
	Record types 45, 46, and 47 allow the user to specify the inflow of exterior fire gases through a compartment vent. If no such inflow is to be specified, enter a value of zero on record type 45 and omit record types 46 and 47. 
	TABLE V (Continued). IGNITION MODE DATA. 
	Record 
	Record 
	Record 
	Variable 

	Type 
	Type 
	Column 
	Format 
	Name 
	Dimension 
	Description 

	45 
	45 
	1-5 
	15 
	IFRVNT 
	Vent number through which exterior fire gases may 

	TR
	enter. 

	46 
	46 
	1-10 
	FlO.l 
	RHOEFG 
	Density of th~ exterior fire gases (lbm/ft ). 

	46 
	46 
	11-20 
	FlO.l 
	TEFG 
	Temperature of the exterior fi re gases (R). 

	46 
	46 
	21-30 
	FlO.l 
	FLOWIN 
	Mass 
	inflow 
	rate 
	of exterior 

	TR
	fire 
	gases 
	(lbm/sec). 

	46 
	46 
	31-40 
	FlO.l 
	FLWOUT 
	Mass 
	outflow 
	rate of 
	com­

	TR
	partment 
	lower 
	zone 
	gases 

	TR
	(1br.l/sec) • 

	47 
	47 
	1-10 
	FlO.l 
	CHIEFG 
	11 
	Mass 
	fraction 
	of N2 
	in 
	the 

	TR
	exterior fire gases 
	(-). 

	47 
	47 
	11-20 
	FlO.l 
	CHIEFG 
	11 
	Mass 
	fract ion of 02 
	in the 

	TR
	exteri or 
	fi re 
	gases 
	(-). 

	47 
	47 
	21-30 
	FlO.1 
	CHIEFG 
	11 
	Mass fraction of fuel vaporin the exterior fire gases ( -) . 

	47 
	47 
	31-40 
	FlO.1 
	CHIEFG 
	11 
	Mass 
	fraction 
	of the C02 
	in 

	TR
	the exterior fire 
	gases 
	(-). 

	47 
	47 
	41-50 
	FlO.1 
	CHIEFG 
	11 
	~ass 
	fraction 
	of the H20 
	in 

	TR
	the exterior fire 
	gises 
	(-). 

	47 
	47 
	51-60 
	FlO.l 
	CHIEFG 
	11 
	Mass 
	fraction 
	of the first 

	TR
	trace specie in the exterior fire gases (-). 

	47 
	47 
	71-80 
	FlO.1 
	CHIEFG 
	11 
	Mass 
	fraction 
	of the third 

	TR
	trace 
	specie in 
	the exterior 

	TR
	fire 
	gases 
	(-). 


	TABLE V (Concluded). IGNITION MODE DATA. 
	Record Variable Type Column Format Name Dimension Description 
	If more than two trace species are to be used, include a second type 47 record for the remaining species and smoke content of the exterior fire gases. If one or two species are used, all the exterior fire gas composition data may be 
	included in the one type 47 record. 47 1-10 FlO.1 CHIEFG 11 47 11-21 FlO.1 CHIEFG 11 47 21-30 FlO.1 CHIEFG 11 
	Mass fraction of the fourth trace specie in the exterior fire gases (-). 
	Mass fraction of the fifth trace specie in the exterior fire gases (-). 
	Concentration of smoke in the exterior fire gases (part i c1es11 bm) • 
	The user has the option of "ramping-in" the ignition fire, that is, allowing the fire heat and product release rate to grow linearly over a spe­cified time period until the maximum burning rate is reached. This capability was added to DACFIR3 to allow a more realistic simulation of a common method of ignition in full-scale tests, pool fires of liquid fuels. 
	To prepare consistent values for the data items on record types 37 and 38, the following relationships among these properties of the ignition fire and fuel should be noted. (1) The product of the mass burninq rate, given by (RHOI).(XMUI), and the effective heat of combustion should equal the specificheat release rate: 
	DQI = (RHOI).(XMUI).(I-RADI).(QCI). 
	The values of DQI, RSI, and RTGI are the maximuM release rates of heat, smoke, and gases for the fully developed ignition fire which will be obtained after the ramp-in period. (2) During the ramp-in period, the values of the heat, smoke, and gas release rates and oxygen consumption rate start at a value of 1/(1 + RAMPT/DELTAT) of their maximum values and increase linearly to their maxi mum values at the end of the peri od gi ven by RAMPT. (3) The total duration of burning of the ignition fire is computed by
	AFI = (O.25).(NIJSQ) 
	TBURNI = (0.5).(RAMPT) + (XMFI) 1 ((AFI).(RHOI).(XMUI)) 
	where TBURNI is the duration of burning in seconds. 
	SECTION 3. SAMPLE INPUT AND OUTPUT. 
	Table VI gives a sample input data file for DACFIR3. This is the data file used to simulate Test 14A discussed in Section 6 of Volume I. This case involved a sinqle compartment, two vents to the exterior, and no exterior fires. The iqnition fire was a one square foot pan of Jet A fuel. Four interior material types were used and five trace gas species concentrations were com­puted. The other data items, such as integration step size and convergence tolerance, are typical of the values used in all the testing
	Table VII shows the output of DACFIR3 at the simulated time of 120 seconds after ignition for Test 14A. 
	TABLE VI. DACFIR3 SAMPLE INPUT DATA. 
	DACFIR3 TEST 14A 24-I'1AV-lq81 02:00:00 
	2..0 420. O.0001 10 6 1 4 44 qqq 0 7 0 11.0 11 56 0 8 173 
	11. O. O. O. 1.1 
	6. O. -1. O. O.2 
	3. 6. O. O. -1.3 
	i. 6. -1. O. O.2.7. O. O. -1.2. 
	,. 

	1.6. 1. O. O.2 
	3. 6. O. O. -1.3 
	6. O.1. O. O.2 
	4.., 6.0 3.0 4444444 
	O.5 O.1 2 
	2 
	,

	1. 5. 2., 500. 1 
	,. 

	15,. 5. 2., O.0 45 CO 28. HCL 36. , HCN 27. HF 20. N02 46. 7000. 3.'00 100. 0.07' 0.10 O. 3 7000. 3.00 100. 0.07' O. 10 O. 3 7000. 3.00 100. 0.07' O. 10 O. 3 qq71. 2.1q 130. 0.073' 0.Oq7' 0.4 
	2.2 2. 2 2.2 2.2 
	qqqq. 
	25.0 310. 13.0 
	qqqq. 
	65.0 443. 162.0 
	O. 14.5 57.1 8.31 
	O. 71.5 O.72 43.7 
	O. 5.0 1.1 1.43 
	O. O. 414 0.0 0.324 
	O. 36.0 0.0 0.0 
	0.0 0.0 0.0 0.0 
	o. O. 1.O. 2.O. 3.O. 4.O. 5.O. 
	O. O. 1. 32 O. 2. 2 0.0172 3.08 0.0417 4. 4 0.081 6. O. 128 
	O. O. 1. 32 0.0018 2.2 0.0048 3. 08 0.008' 3.q6 0.0112 6. 0.017' 
	O. 0.00612 1. 32 0.00612 2. 2 0.0171 3.08 0.0261 4. 4 0.069' 6. O. 1220 
	..,
	O. O. 1. O. e..O. 3. O. 4. O. 5.·0. 
	O. O. 1. 32 O. 045' 2.2 0.0' 3. 08 0.0982 4.4 O. 12' 6. 0.157 
	O. O. 1. 32 0.0018 2. 8! 0.0048 3.08 O. 0085 3. q6 0.0112 6. 0.0175 
	O. O. 00610 1. 32 0.00610 2. 2 0.0217 3.08 O. 0591 4. 4 0.0982 6. O. 1560 
	O.O. 1.O. 2.O. 3.O. 4. O. ,. O. 
	O. O. 1.32 0.00~43 2. 2 0.0172 3. 08 0.0684 4. 4 O. 0833 6. O. 1010 
	O. O. 1. 32 0.0018 2. 2 0.0048 3. 08 0.0085 3. q6 0.0112 6. 0.0175 
	.., 
	.~
	-=.. & 0.0178 3. 08 0.0384 4. 4 O. 0571 6. 0.07q7 
	O. 0.00610 1. 32 0.00610 

	O. qqq. 1. qqq. 2. qqq. 3. 999. 4. qq9. 5. 9qq. 
	O. 6. 1.32 5.67 2.2 5.3 3.08 5.SS 4.4 4.56 6. 4.56 
	.., ..,
	O. 10. 1.32 q. 5 -=.. 4. 3.08 6.7 3.q6 3.3 6. 3.3 
	Co 
	O. 12. 1.32 12. 2.2 4. 3.08 4.3 4.4 3.22 6. 3.22 
	..,
	O.O. 1.O. e..O. 3.O. 4.O. S O. 
	O. 1. 1.32 1.47 ~. ;!. ;!3 3. 08 ;!. 64 4. 4 1.73 6. 1. 73 
	..,. e; ..,.., 
	.,.J.
	0 1. 1.32 1.47 3. 18 3 COS 6. 56 3.q6 5. 22 6. COCO 
	O. 1.17 1.32 1.17 "-. 2.29 3. 08 2.47 4.4 4.25 6 4.2S 
	O.O. 1.O. "-. O. 3. O. 4. O. O. 
	= 

	TABLE VI (Concluded) 
	DACFIR3 SAMPLE INPUT DATA. 
	o. 
	o. 
	o. 
	10. 
	1. 32 
	14.6 
	2,2 
	25. 1 
	3. 08 
	9.12 
	4.4 
	17.4 
	6. 
	~7. 4 

	O. 
	O. 
	20. 
	1. 32 
	25.1 
	2.2 
	39.2 
	3.08 89 
	7 
	3. 96 7. 9 
	6. 
	7. 9 

	O. 
	O. 
	3.29 
	1. 32 
	3. 29 
	2.2 
	9.09 
	3.08 
	11. 6 
	4. 4 
	17. 
	6. 
	23. 5 

	O. 
	O. 
	O. 
	1. 
	O. 
	2. 
	O. 
	3. 
	O. 
	4. 
	O. 
	5. 
	O. 

	O. 
	O. 
	O. 
	1. 32 O. 
	2 
	2 
	O. 
	3. 08 
	O. 
	4. 4 
	O. 
	6. 
	O. 

	O. 
	O. 
	O. 
	1.. 32 O. 
	2.2 
	O. 
	3.08 O. 
	3.96 O. 
	6 
	O. 

	O. 
	O. 
	O. 
	1. 32 
	O. 
	2. 2 
	O. 
	3.08 O. 
	4. 4 
	O. 
	6. 
	O. 

	O. 
	O. 
	999. 
	1. 
	999. 
	2. 
	999.. 
	3. 
	999. 
	4. 
	999. 
	5. 
	999. 

	O. 
	O. 
	15. 
	1. 32 
	67. 
	2.2 
	83. 3 
	3. 08 
	189. 
	4. 4 
	241. 
	6. 
	304. 

	O. O. O. 
	O. O. O. 
	990. 760. O. 
	1. 32 477. 5 1. 32 760. 1. O. 
	2.2 2. 2 2. 
	534. 646. O. 
	3.08 298.7 3. 08 666. 3. O. 
	3. 96 4.4 4. 
	339 3 643. O. 
	6.".5. 
	433. 3 615. O. 

	O. 
	O. 
	O. 
	1. 32 8.29 
	2.2 
	183. 
	3.08 
	150. 
	4.4 
	107. 
	6. 
	107. 

	O. 
	O. 
	25. 
	1. 32 30. 
	2.2 
	35. 5 
	3.08 92.2 
	3.96 
	143. 6 
	6. 
	263. 

	O. 
	O. 
	100. 
	1. 32 
	100. 
	2. 2 
	143. 
	3. 08 
	147. 
	4.4 
	236. 
	6. 
	344. 

	O. 
	O. 
	O. 
	1. 
	O. 
	2. 
	O. 
	3. 
	O. 
	4. 
	O. 
	5. 
	O. 

	O. 
	O. 
	O. 
	1. 32 O. 
	2.2 
	O. 
	3. 08 
	1. 53 
	4. 4 
	15. 
	6. 
	31. 3 

	O. 
	O. 
	4. 
	1. 32 5. 
	2.2 
	5. 1 
	3.08 
	12.7 
	3.96 
	18. 7 
	6. 
	6.94 

	O. 
	O. 
	O. 
	1. 32 O. 
	2. 2 
	O. 
	3.08 
	1. 99 
	4.4 
	4.23 
	6. 
	4.23 

	O. 
	O. 
	O. 
	1. 
	O. 
	2. 
	O. 
	3. 
	O. 
	4. 
	O. 
	5. 
	O. 

	O. 
	O. 
	O. 
	1. 32 
	O. 
	2.2 
	O. 
	3.08 0.283 
	4. 4 
	0.222 
	6. 
	0.222 

	O. 
	O. 
	O. 
	1. 32 
	O. 
	2.2 
	O. 
	3. 08 
	O. 
	3. 96 O. 
	6. 
	O. 

	O. 
	O. 
	O. 
	1. 32 
	1. 
	2.2 
	4.66 
	3.08 4. 9 
	4. 4 
	11. 
	6. 
	18. 

	O. 
	O. 
	O. 
	1. 
	O. 
	2. 
	O. 
	3. 
	O. 
	4. 
	O. 
	5. 
	O. 

	O. 
	O. 
	O. 
	1. 32 
	29.6 
	2.2 
	45. 2 
	3.08 
	15.7 
	4. 4 
	12.3 
	6. 
	12.3 

	O. 
	O. 
	O. 
	1. 32 O. 
	2.2 
	O. 
	3.08 O. 
	3.96 O. 
	6. 
	O. 

	O. 
	O. 
	O. 
	1. 32 O. 
	2. 2 
	O. 
	3. 08 O. 
	4. 4 
	O. 
	6. 
	O. 

	O. 
	O. 
	O. 
	1. 
	O. 
	2. 
	O. 
	3. 
	O. 
	4. 
	O. 
	5. 
	O. 

	O. 
	O. 
	O. 
	1.32 O. 
	~. 2 
	O. 
	3.08 O. 
	4. 4 
	O. 
	6. 
	O. 

	O. 
	O. 
	O. 
	1. 32 O. 
	2. 2 
	O. 
	3. 08 O. 
	3. 96 O. 
	6. 
	O. 

	O. 
	O. 
	O. 
	1.32 O. 
	2.2 
	O. 
	3.08 O. 
	4.4 
	1. 07 
	6. 
	1. 07 

	0.25 
	0.25 
	75. 
	0.004 
	O. 000084 
	0.25 

	0.25 
	0.25 
	75. 
	O. 004 
	0.000084 
	0.25 

	0.25 
	0.25 
	75. 
	0.021 
	0.000084 
	0.25 

	0.25 
	0.25 
	75. 
	O. 500 
	O. 000084 
	0.25 

	542.0 
	542.0 
	2116.29 

	18500. 
	18500. 
	3.43 
	130. 
	O. 544 
	0.00476 
	O. 10 
	O. 74 

	43. 2 
	43. 2 
	20. 

	43.0 
	43.0 
	34. 1 
	0.0 
	0.0 
	o. 0 
	0.0 

	1 
	1 

	4 
	4 
	4. 

	20 
	20 
	7 

	20 
	20 
	8 

	21 
	21 
	7 

	21 
	21 
	8 

	0 
	0 

	0 
	0 


	TABLE VII. DACFIR3 SAMPLE OUTPUT. 
	TIMEa 120.000 SECONDS DACFIR3 TEST 14A 24-MAV-1981 02:00:00 
	COMPARTMENT ZONE. DEPTH VOLUME GAS TEMP GAS DENSITY' SMOKE CONC MASS FRACTIOIJS OF MAJOR G/,SES PREssvnE (Ff) (CU FT) (F) (LBM/CU FT) (DD/FT) 02 CO2 H2O (LBt/Sa Fl) 
	UPPER 2.615 1275. 7 120.26 0.06651 0.221 0.21920 0.00072 0.00029 2120 33 LOWER 4. 385 2700. 3 83. 56 0.07305 0.000 O. 23000 000000 0.00000 
	ZONE GAS CONCENTRATIONS (PPM) 
	N2 02 FUEL CO2 H2O CO HCL HCN HF N02 UPPER 795463. 202923. O. 483. 483. 583. 25 6. 33. 0 LOWER 792793. 207207. O. O. O. O. O. O. O. 0 
	INTERIOR FIRES St~OKE GEN FATE OXY CNSPTN RATE (SO FY) (eu FT/SEC) (BTU/SEC) (CU FT/SEC) (FT) ( 11FT) IPART ISEC) (LBI1/SEC) I 100 O. 100000E+00 O. 432000E+02 O. 923441E+Ol 2 98 0.922202E+00 D. 430000E+02 o 80)9:ilE -02 
	FIRE BASE AREA VAPOR GEN RATE HEAT GEN RATE RLUME ENTRMNT FLAME LENGTH ABSN COEFF 
	'

	2 1. 00 O. 100000E+00 O.OOOOOOE+OO O. 171181E+02 2.49 o 250000E+00 0.000000£+00 OOOOOOOE+OO 
	2 1. 00 O. 100000E+00 O.OOOOOOE+OO O. 171181E+02 2.49 o 250000E+00 0.000000£+00 OOOOOOOE+OO 
	2 1. 00 O. 100000E+00 O.OOOOOOE+OO O. 171181E+02 2.49 o 250000E+00 0.000000£+00 OOOOOOOE+OO 

	3 6.00 O. 600000E+00 O. 166325E+02 O. 284569E+02 5. 75 o. 489022E+00 o 291751E+03 o 690622E-0~ 
	3 6.00 O. 600000E+00 O. 166325E+02 O. 284569E+02 5. 75 o. 489022E+00 o 291751E+03 o 690622E-0~ 

	4 2. 50 0.250000E+00 0.605S00E+Ol 0.387183E+02 3. 96 0.470519E+00 O. 885622E+02 o 259500f-02 5 4 50 o. 450000E+00 0.250849E+02 o 439888E+02 4.93 O. 124964E+Ol O. 337386E+03 o 107507E-Ol 6 325 o. 316875E+00 O. 138125E+02 o 537465E+02 4.24 0.319199E+00 O. 5772331::+02 o 303374E -02 
	4 2. 50 0.250000E+00 0.605S00E+Ol 0.387183E+02 3. 96 0.470519E+00 O. 885622E+02 o 259500f-02 5 4 50 o. 450000E+00 0.250849E+02 o 439888E+02 4.93 O. 124964E+Ol O. 337386E+03 o 107507E-Ol 6 325 o. 316875E+00 O. 138125E+02 o 537465E+02 4.24 0.319199E+00 O. 5772331::+02 o 303374E -02 

	7 2.00 O. 195000E+00 O. 234000E+Ol 0.612826E+02 3.20 0.680666E-Ol O. 658000E+Ol o 513951E -03 
	7 2.00 O. 195000E+00 O. 234000E+Ol 0.612826E+02 3.20 0.680666E-Ol O. 658000E+Ol o 513951E -03 


	TRACE GAS GENERATION. RATES (LBM/SEC)
	W 
	FIRE CO HCL HCN HF N02
	--' 
	1 O. 341000E-04 O. OOOOOOE+OO O.OOOOOOE+OO O.OOOOOOE+OO O.OOOOOOE+OO. 2 O.OOOOOOE+OO O.ooOOOOE+OO . O. OOOOOOE+OO O.OOOOOOE+OO O. OOOOOOE+OO. 3 o 106057E-02 O. 345642E-03 o 724816E-05 O. 110700E-03 o 267500E-06. 4 o 374500E-03 O. 975894E-04 O. 777000E-06 O. 430500E-04 O.OOOOOOE+OO. 5 0.340501E-03 0.471776E-04 o OOOOOOE+OO O.OOOOOOE+OO o OOOOOOE+OO. 6 0.808095E-03 O. 137475E-04 0.384135E-04 OOOOOOOE+OO o 347750E-05. 7 0.200000E-03 O.OOOOOOE+OO o 136867E-05 OOOOOOOE+OO o OOOOOOE+OO. 
	SURFACE CONDITIONS SURFACE CONTACT AREA (SO FT) CONVECTIVE FLOW (BTU/SEC) RADIATIVE FLOW (BTU/SEC) TEMPER/,TURE IF) UPPER ZONE LOWER ZONE UPPER ZONE LOWER ZONE UPPER ZQlJE LOlJER ZONE I)FFER PART LOWER PART 1 0000 616.000 O. 000 -5. 509 0.000 41.796 99.991 99 991 
	2 90. 4~e 245. 542 0976 -2 196 4 910 16 6....0 100. 933 99 991 3 168.000 0.000 2. 958 O. 000 8.934 o 000 88 336 88 336 4 56 000 O. 000 o 622 O. 000 2. 978 o 000 100 380 100 300 5 280000 0.000. 3 110 o 000 14890 O. 000 100. 380 100 300 6 56 000 o 000 o 622 o 000 2 978 O. OCO 100 :130 100 :lao 7 168 000 0.000 2.958 o 000 8. 934 o OCO 98.386 88 386 8 90 4~e 245. 542 o 976 -2 196 4.810 16 6....0 100.933 99 9r~1 
	PARTN 1 22 768 48 232 o 253 -0. 442 1. 211 3 ~73 100.380 100 :135 2 22 768 48. 232 o 253 -0 442 1. 211 3 273 100. 380 100 3135 
	TOTAL 954.452. 1203. 548 12. 727 -10 786 50 755 81. 6'~ 1 
	VOLUME AND ENERGY FLO'"' RATES THRU VENTS (CU FT ISEC). (IHU/EEC) 
	VENT 1 2. CONNECTS I TO 5 1TO 5. NET UPR-UPR. 
	VOLUME O. 000':'( ':'E +00 o ~,8!521)3E+02. OOO')("~E+OO o 634257E+03. 
	ENERGY O. 

	TABLE VII (Continued). DACFIR3 SAMPLE OUTPUT. 
	NET LWR-LWR VOLUME ENERGV 
	NET LWR-LWR VOLUME ENERGV 
	NET LWR-LWR VOLUME ENERGV 
	O. 500000E+03 O. 475364E+04 
	O. 443b18E+03 o 4225b4E+04 

	SOLUTION DATA -TIME STEP 2000. ITR 2. 
	SOLUTION DATA -TIME STEP 2000. ITR 2. 
	STEPS STEP 
	IN MILLISECONDS 2000. ITR 9. 
	STEP 

	SMOLDERING FLAMING CHARRED ELEMENT STATE SUMMARV -1 2 3 000 10 50 18 000 
	SMOLDERING FLAMING CHARRED ELEMENT STATE SUMMARV -1 2 3 000 10 50 18 000 
	ON ALL SURFACES AT END OF 7 8 9 10 11 12 000 o 0 22 000 CONDITIONS 456 000 000 000 
	FLAME SPREAD CALCULATIONS 13 14 15 16 17 18 19 
	20 
	21 
	.,., ~'"' 
	;13 
	24 
	25 
	26 
	27 

	FLAMING. SMOLDERING. AND 
	FLAMING. SMOLDERING. AND 
	CHARRED 
	AREAS 
	BV 
	MATERIAL 
	TVPE 
	(SO FTI 

	MATERIAL NO AREA AFLAME AREA SMLDRG AREA CHRRD 
	MATERIAL NO AREA AFLAME AREA SMLDRG AREA CHRRD 
	I 2 50 0.00 0.00 
	2 12. 50 0.00 0.00 
	3 4. 50 O. 00 O. 00 
	4 5 50 0.00 0.00 

	TJME~ 
	TJME~ 
	120.000 SECONDS 
	DACFIR3 TEST 
	14A 
	24-MAV-1981 
	02:00:00 

	DISTRIBUTION OF 
	DISTRIBUTION OF 
	ELEMENTAL 
	STATES 
	AT 
	END OF 
	FLAME 
	SPREAD CALCULATIONS 

	W N 
	W N 
	INTEGERS 
	CORRESPOND TO STATES OF INDIVIDUAL ELEM­I=AMBIENT STATE 2=SMOLDERING STATE 3=AFLAME 4=CHARRED 5=HEATING.NOT IN CONTACT WITH FLAME 6=HEATING. IN CONTACl WITH FLAME 7=SMOLDERINQ.COOLING 

	TR
	LINING SuRF NVI1BER 
	AFT 111111111111111111111111111111111111111111111111111111111111111111111111 111111111111111111111111111111111111111111111111111111111111111111111111 111111111111111111111111111 111111111111111111111111111111111111111111111 111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111~~311111111111111111111111111111111111111111111111 111111111111111111111333331111111333111111111111111111111111111111111111 111111111111111111111333333111113333311111111111111111111111111111111

	TR
	TlME= 
	120 00'; 
	fECmmS 
	PACFIR3 lEST 
	14A 
	24-M~Y-IQ81 
	02 
	00 00 


	TABLE VII (Concluded). DACFIR3 SAMPLE OUTPUT. 
	FOR 
	FOR 
	FOR 
	SEAT 
	GROUPS---J­1-4 J"" 5­7 J"" B-11 J=12 J"13-1B J=19-21 J=22 
	CUSHION, BOTTOM BACKREST.LWR REAR BACKREST.UPR REAR BACII-REST.TOP BACII-REST.FRONT CUSHION. TOP CUSHION,FRONT 

	SEAT 
	SEAT 
	GROUP 
	NO 
	1 

	TR
	22 
	111111333 

	CUSHION. FRONT CUSHION. TOP 
	CUSHION. FRONT CUSHION. TOP 
	21 20 19 
	111111133 111111133 111111113 

	w w 
	w w 
	BACII-REST, FRONT 
	18 17 16 15 14 13 
	111111111 111111111 111111111 111111111 111111111 111111111 

	TR
	12 
	111111111 

	TR
	BACKREST. TOP BACII-REST.UPR REAR 
	11 10 9 8 
	111111111 111111111 111111111 111111111 

	TR
	BACKREST,LWR REAR 
	7 6 5 
	111111111 111111111 111111113 

	TR
	CUSHION,BOTTOM 
	4 3 2 1 
	111111133 111111333 111113333 111113333 


	SECTION 4 PROGRAM STATISTICS 
	The DACFIR3 computer program is'written in FORTRAN IV and conforms to the 1966 ANSI standard for this language. The code consists of approximately 4050 source statements augmented by about 2250 comment lines. The comments define all important variables and detail the function of all parts of the code. A complete listing of DACFIR3 is contained in Appendix A of this volume. 
	The computer requirements for running DACFIR3 will differ among dif­ferent computer systems, but the following data should serve as a rough guide to the computer requirements involved. The data are for a run made using the sample input data given in Section 3. The computer was a Digital Equipment Corporation VAX-11/7aO with 1.5 mbytes of physical memory and a speed of about 700,000 instructions per second. Peak virtual memory required was 326,000 bytes. The execution time (cpu time) required was 1500 second
	SECTION 5. REFERENCES. 
	1.. 
	1.. 
	1.. 
	Reeves, J. B., and C. D. MacArthur, "Dayton Aircraft Cabin Fire Model ," Volumes I, II, and III, FAA-RD-76-120, June 1976. Volume III, "Computer Program User's Guide was written by P. M. Kahut. 
	u 


	2.. 
	2.. 
	MacArthur, C. D., and J. F. Myers, "Dayton Aircraft Cabin Fire Model Validation -Phase 1," FAA-RD-78-57, March 1978. 


	APPENDIX A. LISTING OF THE DACFIR3 COMPUTER CODE. 
	This appendix contains the listing of the DACFIR3 computer code. The language is FORTRAN IV and conforms to ANSI standard FORTRAN (X3.9-1966). 
	Copies of the program may be obtained by contacting the author at the University of Dayton, telephone (513) 229-3921. 
	PROGRAM DACFIR C C ---------------------------------------------------------------------­
	C C COMPUTER SIMULATION OF FIRE WITHIN A TRANSPORT AIRCRAFT CABIN C 
	VERSION 3.0 ---1 APR 1981
	C 
	C C 
	MODEL AND CODE CREATED FOR DOT/FEDERAL AVIATION ADMINISTRATION
	C 
	C BY THE UNIVERSITY OF DAYTON RESEARCH INSTITUTE DAYTON, OHIO 4~4c9 
	C 
	C 
	C 

	C 
	C 
	C 
	REFERENCES: 

	C 
	C 

	C 
	C 
	(1J 
	"DAYTON 
	AIRCRAFT 
	CABIN 
	FIRE 
	MODEL 
	VERSION 
	3". 

	C 
	C 
	VOLUME 
	1 
	-­
	PHYSICAL 
	DESCRIPTION 


	C 
	C 
	C 
	[2J "DAYTON 
	AIRCRAFT 
	CABIN 
	FIRE 
	MODEL 
	VERSION 
	3 M , 

	C 
	C 
	VOLUME 
	~ 
	-­
	PROGRAM 
	USER'S 
	GUIDE 
	AND 
	LISTING 

	C 
	C 

	C 
	C 

	C 
	C 


	C ABBREVIATIONS USED IN THE PROGRAM COMMENTS: 
	C 
	C C C C C C C C C C C 
	AMB APNDX AVG CALCS CONCS. CRCTN DEFN ELMNT EXCHNG FP GRP 
	AMB APNDX AVG CALCS CONCS. CRCTN DEFN ELMNT EXCHNG FP GRP 
	.. AMB lENT .. APPENDIX .. AVERAGE 

	CALCULATIONS .. CONCENTRATIONS .. CORRECTION .. DEFINITION .. ELEMENT .. EXCHANGE .. FORMAL PARAMETER .. GROUP 
	ID .. IDENTIFICATION. IGN SRC-IGNITION SOURCE. 
	C 
	C 
	C 
	NEG .. NEGATIVE NO NUMBER 

	C 
	C 
	C 
	INFO 
	• 
	INFORMATION 

	C 
	C 
	LWR 
	.. 
	LOWER 

	C 
	C 
	MATL 
	.. 
	MATERIAL 

	C
	C
	MAX 
	.. 
	MAXIMUM' 

	C 
	C 
	MIN 
	.. 
	MINIMUM 


	C 
	C 
	C PARTS .. PARTICLES (A MEASURE OF SMOKE DENSITY, SEE [lJ) 
	C 
	C 
	PGM .. PROGRAM. POS .. POSITIVE. 
	C PRDCTN .. PRODUCTION C PSTN .. POSITION 
	RT .. RIGHT SUBSCR .. SUBSCRIPT SMLDRG .. SMOLDERING 
	CC 
	C 
	SPRD 
	SPRD 
	SPRD 
	.. SPREAD 

	STMT 
	STMT 
	STATEMENT 

	SUBR 
	SUBR 
	.. 
	SUBROUTINE 

	SURF 
	SURF 
	.. 
	SURFACE 

	VOL 
	VOL 
	.. 
	VOLUME 

	VRBL 
	VRBL 
	• VARIABLE 

	WRT 
	WRT 
	.. 
	WITH 
	RESPECT 
	TO 

	ZN 
	ZN 
	.. 
	ZONE 


	C 
	C 
	C 
	C 
	CC 

	C 

	C 

	A-2. 
	C----------------------------------------------------------------------­
	C----------------------------------------------------------------------­
	C VARIABLES AND PARAMETERS IN COMMON 'CNTRL': 
	C CCCCCCCC 
	DELTAT .. SMALL TIME STEP SIZE (SEC). USED IN GAS DYNAMICS CALCULATIONS DELTSP LARGE TIME STEP SIZE (SEC). USED IN FLAME SPREAD CALCULATIONS ECOFLG .. FLAG TO CONTROL INPUT ECHO PRINTING IDELT .. SMALL TIME STEP OF THE SIMULATION, VALUE IN MILLISECONDS. IDENT .. ARRAY FOR STORING RUN ID (ALPHANUMERIC) DATA IDTPRV .. PREVIOUS SMALL TIME STEP (MILLISECONDS) IPEMS .. FLAG TO CONTROL PRINTING OF CABIN ATMOSPHERE DATA BY SUBR 
	OUTPUT. VALUE" 1 ..). PRINT DATA ON THIS PASS 
	C IPSPR .. FLAG TO CONTROL PRINTING OF FLAME SPREAD DATA BY SUBR OUTPUT 
	C
	VALUE .. 1 ..) PRINT DATA ON THIS PASS 
	C IRATIO .. RATIO OF PASS THRU THE CABIN ATMOSPHERE CALCULATIONS TO A 
	CCCCCCCC 
	ISAVE ISCALE ITFIN ITIME ITIM2 
	C ITSPRD 
	PASS THRU THE FLAME SPREAD CALCULATIONS VALUE )= 1 ALWAYS .. A FLAG TO CONTROL NO OF SCANS OF A SURF BY SUBR FIRE. .. MODULUS FOR RECOMPUTING SCALE FACTORS .. STOPPING TIME FOR THE RUN IN MILLISECONDS. .. MAIN TIME CLOCK FOR THE SIMULATION. VALUE IN MILLISECONDS. .. CLOCK FOR TIMING PASSES THRU FLAME SPREAD CALCULATIONS 
	ITIM2 IS INCREMENTED BY ITSPRD EACH FLAME SPRD PASS. VALUE IN MILLISECONDS 
	• TIME INTERVAL BETWEEN PASSES THRU THE FLAME SPREAD 
	C C CCCCCCCC 
	CALCULATIONS. VALUE IN MILLISECONDS. TFINAL .. STOPP ING TIME FOR SIMULATI ON RUN, SECONDS. COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS, 
	1 
	1 
	1 
	IPSPR, IPAUX. IRATIO, ISAVE. ISCALE, ITFIN. ITIME, ITIM2, 

	2 
	2 
	ITSPRD, NPASS,TFINAL, IDBUG1,EPSLN,MAXITR,MAXCUT, 

	3 
	3 
	JCBSKP 

	IDBUGl 
	IDBUGl 
	.. 
	SWITCH FOR 
	DEBUGGING 
	CONTROL 
	(INACTIVE) 

	EPSLN 
	EPSLN 
	.. 
	CONVERGENCE 
	TOLERANCE GAS 
	DYNAMICS CALCS. 

	MAXITR 
	MAXITR 
	.. 
	MAXIMUM 
	NUMBER 
	OF 
	ITERATIONS ALLOWED 
	IN 
	GAS DYNAMIC 
	CALCS. 


	MAX CUT ... MAXIMUM NUMBER OF TIME STEP SLICES ALLOWED IN GAS DYNAMICS CALCS. 
	JCBSKP •. SWITCH FOR SELECTIVE SKIPPING OF JACOBIAN EVALUATION IN GAS DYNAMICS CALCS. 
	C----------------------------------------------------------------------­
	C----------------------------------------------------------------------­
	C VARIABLES-AND PARAMETERS IN COMMON 'FIRES': 
	C 
	C AFM • AREA OF EACH MATERIAL TYPE CURRENTLY FLAMING (FT*FT). MAX 7 
	CCCCCCCCC 
	C 
	VALUES (ONE FOR EACH MATERIAL). SUBSCRIPT IS MATERIAL NUMBER. ASM .. AREA OF EACH MATERIAL CURRENTLY SMOLDERING (FT*FT) ISTATE·· PACKED ARRAY CONTAINING DATA ON STATES OF INDIVIDUAL LINING 
	SURFACE ELEMENTS. FIRST SUBSCRIPT IS ELEMENT I INDEX, SECOND IS J INDEX. ISTATE IS PACKED AS SHOWN 
	ISTATE • ITFPC*1000
	+
	ISTP*10
	+
	1ST 
	ITFPC .. FRACTION*1000 OF THIS ELMNT THAT HAS BEEN CONSUMED BY FLAMING OR SMLDRNG COMBUSTION. 
	C 
	C 
	C 
	EX: 
	ITFPC 
	.. 
	400 ..> 
	ELMNT 
	IS 
	40% CONSUMED. 

	C 
	C 
	ISTP 
	• STATE 
	OF 
	THIS 
	ELMNT 
	DURING 
	LAST 
	PASS 
	THRU 
	FLAME 
	SPRD 

	C 
	C 
	CALCULATIONS. 
	VALUE. 
	1 
	THRU7. 

	C 
	C 
	1ST" PRESENT 
	STATE 
	OF 
	THIS 
	ELMNT. 
	VALUE" 
	1 
	THRU 
	7. 

	C 
	C 
	ISTATS 
	.. 
	PACKED 
	ARRAY 
	CONTAINING 
	DATA 
	ON 
	STATES 
	OF 
	SINGLE 
	SEAT 
	SURFACE 

	C 
	C 
	ELMNTS. 
	FIRST 
	SUBSCRIPT 
	.. 
	SEAT 
	SURF 
	I 
	INDEX, 
	SECOND 
	SBSCRPT 
	.. 

	C 
	C 
	SEAT 
	SURF 
	~ 
	INDEX, 
	THIRD 
	SU9SCRIPT 
	.. 
	SEAT 
	QROUP 
	NUM9.R. 

	C 
	C 
	PACKING 
	AND 
	CONTENTS 
	SAME 
	AS 
	FOR 
	ISTATE 
	SHOWN 
	ABOVE. 

	C 
	C 
	IWORD 
	.. 
	PACKED 
	ARRAY 
	CONTAINING 
	DATA 
	ON 
	INDIVIDUAL 
	LINING 
	SURFACE 

	C 
	C 
	ELMNTS. 
	SUBSCRIPTING 
	IS 
	SAME 
	AS 
	ISTATE. 
	IWORD 
	IS 
	PACIl,ED 
	AS 


	C SHOWN:. C. C IWORD = ITY*10000+ITX. 
	C a TIME IN INTEGER SECONDS THAT ELMNT HAS BEEN IN ITS C CURRENT STATE. MAXIMUM VALUE 9999 SEC. C ITY. A FLAQ USED TO IDENTIFY ELMNTS AS CANDIDATES FOR C STATE TRANSITION ON THE NEXT FLAME SPREAD PASS. a PACKED ARRAY CONTAINING DATA ON INDIVIDUAL SEAT SURFACE C ELMNTS. SUBSCRIPTING IS SAME AS ISTATS AND PACKING.AND C CONTENTS SAME AS IWORD. C NFLM TOTAL NUMBER OF FLAMING ELMNTS OF EACH MATL TYPE. SUBSCRIPT C IS MATERIAL NUMBER. a TOTAL NUMBER OF SMOLDERING ELMNTS OF EACH MATL TYPE. SUBSCRIPT C IS MATERIAL N
	C ITX 
	C IWORDS 
	C NPYR 
	C RSS 
	C TOTSEM 
	C AFI 

	C FLML -FLAME LENGTH OF A FIRE. SUBSCR IS FIRE NUMBER (FT) C FSNl -COUNTER OF NUMBER OF FLAMING ELMNTS ON SEAT GRP SURF 1. 2,3.4,~ C FSN3 -COUNTER OF NUMBER OF FLAMING ELMNTS ON SEAT GRP SURFS 6,7 a STOICHIOMETRIC OXYGEN-TO-FUEL RATIO FOR A FIRE -SUBSCR NO. C IBURN -A FLAG TO INDICATE STATUS OF THE IGN SRC FIRE C IF • ARRAY CONTAINING INFO ON LINING SURFACE ELMNTS. SEE SUBR FIRE C IGMNI -MINIMUM I INDEX VALUE FOR ELMNTS OF IGNITION SOURCE FIRE IQMN~ -MINIMUM ~ INDEX VALUE FOR ELMNTS OF IGNITION SOURCE FIRE 
	C FLML -FLAME LENGTH OF A FIRE. SUBSCR IS FIRE NUMBER (FT) C FSNl -COUNTER OF NUMBER OF FLAMING ELMNTS ON SEAT GRP SURF 1. 2,3.4,~ C FSN3 -COUNTER OF NUMBER OF FLAMING ELMNTS ON SEAT GRP SURFS 6,7 a STOICHIOMETRIC OXYGEN-TO-FUEL RATIO FOR A FIRE -SUBSCR NO. C IBURN -A FLAG TO INDICATE STATUS OF THE IGN SRC FIRE C IF • ARRAY CONTAINING INFO ON LINING SURFACE ELMNTS. SEE SUBR FIRE C IGMNI -MINIMUM I INDEX VALUE FOR ELMNTS OF IGNITION SOURCE FIRE IQMN~ -MINIMUM ~ INDEX VALUE FOR ELMNTS OF IGNITION SOURCE FIRE 
	C FSN2 -COUNTER OF NUMBER OF FLAMING ELMNTS ON SEAT GRP SURFS 
	C GAMMA 
	C 
	C 
	C IGNFIR 

	C AND HAS BEEN DISCOVERED. 

	IGNI~ ARRAY CONTAINING I AND ~ INDICES OF IGN SRC ELMNTS. FIRST 
	C 

	C SUBSCRIPT: 1 => VALUE IS I INDEX. 2 => VALUE IS ~ INDEX; 
	C SECOND SUBSCR = ELMNT NUMBER. MAX 100 ELMNTS. 
	C IGSN -SURFACE NUMBER ON WHICH IGN SRC LIES. 
	C ISFIRE -SEAT GROUP NUMBER ON WHICH A FIRE IS LOCATED. FIRE NUMBER IS 
	C GIVEN BY THE VALUE OF THE SUBSCRIPT, 
	C IVMAX -MAXIMUM VALUE OF THE ELMNT I INDEX OF THE ELMNTS WHICH 
	C COMPOSE THE BASE OF A FIRE. SUBSCRIPT IS THE FIRE NUMBER. 
	C IVMIN -MINIMUM VALUE OF THE ELMNT I INDEX OF THE ELMNTS WHICH 
	C COMPOSE THE BASE OF A FIRE. SUBSCRIPT IS THE FIRE NUMBER. 
	C IVMN-MIN I INDEX OF THE BASE ELMNTS OF A FIRE. THIS IS A 
	C TEMPORARY VRBL WITH THE SAME FUNCTION AS IVMIN BUT WITHOUT 
	C SUBSCRIPTS. USED WITHIN THE FIRE LOOP OF THE MAIN PGM. 
	C IVMX = MAX I INDEX OF THE BASE ELMNTS OF A FIRE -SEE ABOVE. 
	C IXFIRE = FLAG USED TO PASS INFORMATION ABOUT FIRES ON SEAT SURFACES 
	C FROM SUBR FIRE TO SUBRS FCONS AND PVOLS. SEE SUBR FIRE FOR 
	C FULL DEFINITION. 
	MA~ORITY OF 
	C IZONE -ARRAY OF FLAGS INDICATING THE ZONE IN WHICH THE 

	C A FIRE BASE AREA LIES. FIRE NUMBER IS GIVEN BY THE SUBSCRIPT 
	C VALUE. IIONE = 2 => BASE IN UPPER ZONE. =1 => BASE IN LWR IN. 
	~VMAX -MAXIMUM VALUE OF THE ELMNT ~ INDEX OF THE ELMNTS WHICH 
	C 

	C COMPOSE THE BASE OF A FIRE. SUBSCRIPT IS THE FIRE NUMBER. 
	~VMIN -MINIMUM VALUE OF THE ELMNT ~ INDEX OF THE ELMNTS WHICH 
	C 

	C COMPOSE THE BASE OF A FIRE. SUBSCRIPT IS THE FIRE NUMBER. 
	~VMN -MIN ~ INDEX OF THE BASE ELMNTS OF A FIRE. A TEMPORARY VRBL 
	C 

	~VMIN USED WITHIN THE FIRE LOOP 
	C WITH SAME FUNCTION AS 

	C IN THE MAIN PGM. 
	~VMX -MAX ~ INDEX OF THE BASE ELMNTS OF A FIRE. A TEMPORARY VRBL 
	C 

	~VMAX USED WITHIN THE FIRE LOOP. 
	C WITH THE SAME FUNCTION AS 

	AD~ACENT 
	C K -INTEGER INDEX IDENTIFYING EACH INDIVIDUAL GROUP OF 

	C FLAMING ELMNTS WHICH FORM THE BASE OF A FIRE, THE FIRE 
	C NUMBER. 
	C NFE -NUMBER OF FLAMING ELMNTS ON THE SURFACE GIVEN BY THE VALUE 
	C OF THE SUBSCRIPT. 
	C NFIRES -THE TOTAL NUMBER OF CURRENT ACTIVE FIRES. 
	NI~C -NUMBER OF CHARRED '(AND THEREFORE INERT) ELMNTS TO BE 
	C 

	C SPECIFIED AT THE START OF A RUN. SEE SUBR INPUTO. 
	NI~SO -NUMBER OF IGN SRC ELMNTS TO BE SPECIFIED IN THE INPUT. 
	C 

	C SEE SUBR INPUTO. 
	C NPE -NUMBER OF SMOLDERING ELMNTS ON THE SURFACE GIVEN BY THE VALUE 
	C OF THE SUBSCRIPT. 
	C NSFL -ARRAY CONTAINING THE NUMBER OF FLAMING ELMNTS ON EACH OF THE 
	C SEVEN SURFACES OF A SEAT GROUP. SUBSCRIPT VALUE IS THE SEAT 
	C NUMBER. ARRAY IS USED AND RESET IN THE FIRE LOOP FOR EACH 
	C SEAT GROUP. ' 
	C OMEGA -ARRAY OF INVERSE VOLUMETRIC EXPANSION RATIOS FOR THE FLAME 
	C REGIONS OF EACH FIRE. SUBSCRIPT IS FIRE NUMBER. OMEGAS ARE 
	C COMPUTED IN SUBR SCAN AND PASSED TO SUBR ATMOS FOR LATER USE. 
	C PDH -SMOLDERING RANGE OF A FIRE (FT) SEE EO 4-4 (P32) OF [lJ. 
	C USED WITHIN THE FIRE LOOP SO THAT NO SUBSCRIPT IS NEEDED. 
	C PIGN =PERIMETER LENGTH OF THE IGN SRC FIRE (FT) 
	C RF -RATE OF FLAME SPREAD ON A CABIN LINING SURFACE (FT/SEC) 
	C FIRST SUBSCRIPT IS THE LINING SURF NUMBER, SECOND INDICATES 
	~ DIRECTIONS. 
	C THE SPREAD DIRECTION WRT THE I AND 

	~ DIRECTION 
	C VALUE -1 -) NEG 

	~ DIRECTION 
	C VALUE -2 => POS 

	VA~U. -3 ->NEQ I DIRECTION 
	C 

	C VALUE = 4 => POS I DIRECTION 
	C RFS -RATE OF FLAME SPREAD ON SEAT SURFACES (FT/SEC). FIRST SUBseR 
	C IS SEAT SURF NUMBER, SECOND IS SPREAD DIRECTION GIVEN AS FOR 
	A-5. 
	CC 
	RF ABOVE.. RFWS = RATE (FT/SEC) OF FLAME SPREAD BETWEEN SEATS AND SIDEWALLS.. 
	C RGF • ARRAY OF RATES OF GAS RELEASE (LEM/(FT*FT*SEC» FOR EACH MATI.. 
	CCCCCCCCCCCCC 
	FIRST SUBSCRIPT IS GAS NUMBER, SECOND IS MATI.. NUMBER. RGFK z TOTAL RATE OF GAS RELEASE (LBM/SEC) FOR A GIVEN FIRE. SUBSCR IS GAS NUMBER. RHOZ z ARRAY OF FUEL VAPOR DENSITIES FOR EACH FIRE (LBM/(FT*FT*FT» SUBSCRIPT IS FIRE NUMBER. 
	RSF = ARRAY OF CURRENT SMO~E GENERATION RATES (PARTICLES/(FT.FT*SEC) FOR EACH MATI.. WHEN IN THE FLAMING STATE. SUBSCR IS MATL NUMBER. SEE SUBR RATES. 
	RSF~ = TOTAL SMOKE GENERATION RATE (PARTICLES/SEC) FOR A GIVEN FIRE. 
	TDG • TOTAL RATE.OF HEAT RELEASE BY ALL INTERIOR FIRES (BTU/SEC). 
	TBURNI = TOTAL TIME TO BURN FOR IGNITION SRC FIRE (SEC) 
	UZ z ARRAY OF FUEL VAPOR VELOCITIES AT THE BASE OF A GIVEN FIRE (FT/SEC). SUBSCRIPT IS FIRE NUMBER. 
	s ARRAY OF FIRE BASE AREA (EGUIVALENT) RADII (FT). SUBSCRIPT 
	C YZ 

	C
	IS FIRE NUMBER. 
	C ZS z ARRAY OF DISPLACEMENTS FROM FLOOR OF FIRE BASE AREAS (FT). 
	COMMON/FIRES/AFM(7).ASM(7). ISTATE(120. 1'). ISTATS(9. 1e.22). 1 IWORD(120. 1'). IWORDS(9. 16.22).NFLM(7).NPYR(7). 2 RGS(10.7).RSS(7).TOTGAS(10).TOTSEM.TRGF(10). 3 TRGS(10). TRSF. TRSS. NCE(30). VITNR. TOTVIT. RADFIR(30). 4 ACM(7).AF(30).AFI.AEXP.COMB(30).DGK,FLML(30),FSN1, IGMN~,IGMXI, IGMX~. IGNFIR. IGNI~(2. 100). IGSN. ISFIRE(30). IVMAX(30), IZONE(30).~VMAX(30). 
	, FSN2,FSN3.GAMMA(30). IBURN,IF(eOO). IGMNI, 
	6 
	7 IVMIN(30). IVMN. IVMX. IXFIRE. 

	e
	~VMIN(30).~VMN.~VMX,K.NFE(30).NFIRES,NI~C.NI~SG, 
	9 NPE(30).NSFL(7).OMEGA(30).PDH.PIGN.RF(20.4).RFS(7.4). 1 RFWS.RGF(10.7).RGFK(10).RHOZ(30).RSF(7).RSFK,TDG. 2 TBURNI.UZ(30),YZ(30).ZB(30).RHOEFG.CHIEFG(11). 3 FLOWIN.FLWOUT.TEFG.IFRVNT.GENRAT(11).TDGMTL(7). 4 TP(7).TPC(7) 
	C 

	C----------------------------------------------------------------------­
	C----------------------------------------------------------------------­
	C VARIABLES AND PARAMETERS IN COMMON 'GASES': 
	C 
	C CHIL z ARRAY OF MASS FRACTIONS OF GAS SPECIES.IN LWR ZONE. FIRST 
	C
	SUBSCR IS GAS NO. SECOND IS COMP NO. 
	C CHIU • ARRAY OF MASS FRACTIONS OF GAS SPECIES IN UPR ZONE, FIRST 
	CCCCC 
	SUBSCR IS GAS NO. SECOND IS COMP NO. CP • CONSTANT PRESSURE HEAT CAPACITY OF CABIN GASES (BTU/LBM*R) ~COR z CORRESPONDENCE ARRAY FOR SCALING NGAS .. ARRAY OF ALPHANUMERIC (CHARACTER) NAMES OF GAS SPECIES, 
	SUBSCR IS GAS NO. 
	C NSPCS • TOTAL NUMBER OF SPECIES (INCLUDING SMOKE) 
	CPAMB .. AMBIENT DENSITY AT CABIN FLOOR LEVEL (LBM/(FT*SEC*SEC» 
	C PF z ARRAY OF PRESSURES AT THE FLOOR OF EACH COMPARTMENT. SUBSCR 
	C IS COMP NO. (LBM/ (FT*SEC*SEC» 
	C RHOAM .. AMBIENT DENSITY (LBM/ (FT*FT*FT» 
	C RHOL = ARRAY OF DENSITIES OF THE LWR ZONE. SUBSCR IS COMP NO. 
	C
	(LBM/ (FT*FT*FT) ) 
	C RHOU = ARRAY OF DENSITIES OF THE UPR ZONE. SUBSCR IS COMP NO. 
	CC 
	(LBM/(FT*FT*FT». TAM .. AMBIENT TEMPERATURE (R). 
	C 
	C 
	C 
	TL 
	.. 
	ARRAY 

	C 
	C 
	TU 
	.. 
	ARRAY 

	C 
	C 
	TWO 
	z 
	ARRAY 

	C 
	C 
	VOLL 
	.. 
	ARRAY 

	C 
	C 
	VOLU 
	z 
	ARRAY 

	C 
	C 
	WMOLEC 
	.. 
	ARRAY 


	OF LOWER ZONE TEMPERATURES, SUBSCR IS COMP NO. (R). OF UPPER ZONE TEMPERATURES. SUBSCR IS COMP NO. (R). OF SCALE FACTORS. OF LOWER ZONE VOLUMES. SUBSCR IS COMP NO. (FT*FT*FT). OF UPPER ZONE VOLUMES. SUBSCR IS COMP NO. (FT*FT*FT). OF GAS SPECIES MOLECULAR WEIGHTS (LBM/LBMDLE). 
	C XTHEN 
	C ZD 
	==
	ARRAY FOR STORAGE OF GAS VARIABLES AT THE PREVIOUS TIME STEP. 
	ARRAY OF THERMAL DISCONTINUITY POSITIONS (LOWER ZONE 
	THICKNESSES), SUBSCR IS COMP NO. (FTl 
	COMMON/GASES/CHIL(ll, S),CHIU(11,S),CP,NGAS(11),NSPCS,PAMB,PF(S), RHOAM,RHOL(~),RHOU(~),TAM,TL(5),TU(~),VOLL(5). 2 VOLU(5),ZD( 5),XTHEN(120).WMOLEC(11), TWO(101), 3 ,JCOR(120l 
	1 

	C 

	C----------------------------------------------------------------------­
	C----------------------------------------------------------------------­
	C VARIABLES AND PARAMETERS IN COMMON 'GMTRY': 
	C 
	C IMATL = MATERIAL ID NUMBER FOR CABIN LINING SURFACE GIVEN BY VALUE OF 
	SUBSCRIPT. MAX 20 VALUES, ONE PER LINING SURFACE. MATERIAL ID NUMBER FOR SEAT SURFACE GIVEN BY SUBSCRIPT. MAX 
	= 

	C 
	C IMATS 
	7 VALUES, ONE PER SEAT SURFACE.
	C 
	C IMTLP -MATERIAL ID NUMBER FOR CABIN PARTITION GIVEN BY VALUE OF 
	C
	SUBSCRIPT. MAX 4 VALUES. 
	C IMAX = MAXIMUM VALUE OF ELEMENT I INDEX ON SURFACE NUMBER GIVEN BY 
	C
	VALUE OF SUBSCRIPT. 
	C IMIN MINIMUM VALUE OF ELEMENT I INDEX ON SURFACE NUMBER GIVEN BY 
	C 
	C IRAY ­
	VALUE OF SUBSCRIPT.. LINING SURFACE NUMBER ON WHICH AN ELEMENT LIES WHOSE I INDEX. 
	EQUALS THE VALUE OF THE SUBSCRIPT.. SEAT SURFACE NUMBER ON WHICH AN ELEMENT LIES WHOSE I INDEX. 
	= 

	C 
	C IRAYS 
	EQUALS THE VALUE OF THE SUBSCRIPT.
	C 
	C ,JMAX 
	~ 1~, MINIMUM 1. 
	MAXIMUM VALUE OF ELMNT ,J INDEX ON SURFACE GIVEN BY VALUE 
	,JMAX'S SUBSCRIPT. MAX VALUE OF ,JMAX IS 

	=
	C 
	C ,JMIN • MINIMUM VALUE OF ELMNT ,J INDEX ON SURFACE GIVEN BY VALUE OF 
	C
	,JMIN'S SUBSCRIPT. MAX VALUE OF ,JMIN IS 15, MINIMUM 1. 
	C LSN = TOTAL NUMBER OF CABIN LINING SURFACES (FLOOR, SIDEWALLS, ETC 
	C
	MAX VALUE = (30-(NUMBER OF SEAT GROUPS» 
	C MAXELI = MAXIMUM VALUE OF ELMNTI INDEX OVERALL,-HIGHEST I INDEX ON 
	CC 
	HIGHEST NUMBER LINING SURFACE. 
	NCOMPS = NUMBER OF COMPARTMENTS, MAX = 4. MIN = 1 
	NS = TOTAL NUMBER OF LINING SURFACES
	+
	SEAT GROUPS. MAX VALUE • 30
	C 
	CH = CABIN FLOOR TO CEILING HEIGHT (FT).. CL = CABIN COMPARTMENT "LENGTHS (FT), MAX = 4. 
	C 
	C 
	CCCCC CCCC 
	CNCTNS • ARRAY INDICATING CONNECTIONS BETWEEN COMPARTMENTS BY VENTS CW = CABIN WIDTH AT FLOOR (FT). DWS = DISTANCE (FT) FROM SEATS TO SIDEWALL (SEAT G~OU~S NEA"EST 
	SIDEWALL> FHMIN • MINIMUM FLOOR TO CEILING OR HATRACK DISTANCE (FT) FLOW • FORCED FLOW RATE (CFM) THRU VENT GIVEN BY SUBSCRIPT VALUE HSTS • HEIGHT OF TOP OF SEATS ABOVE FLOOR (FT> IARX = INDICATES POSITION OF SEAT GRPS WRT FLOOR. SEE SUBR INIT2 FOR 
	FULL DEFINITION. 
	ClARY • INDICATES POSITION OF OVERHEAD SURFACES WRT FLOOR SEE SUB~ 
	CCCCCCC 
	INIT2 FOR 
	INIT2 FOR 
	INIT2 FOR 
	FULL 
	DEFINITION. 

	ICLL 
	ICLL 
	• SURFACE 
	NUMBER 
	OF 
	LEFTMOST 
	CEILING 
	SURFACE 

	ICLR 
	ICLR 
	= SURFACE 
	NUMBER 
	OF 
	RIGHTMOST CEILING SURFACE 

	lEND 
	lEND 
	• HIGHEST 
	I 
	INDEX 
	VALUE ON 
	CURRENT SURF. 
	SEE SUBR 
	FIRE 

	IFRCMP 
	IFRCMP 
	= NUMBER 
	OF 
	COMPARTMENT 
	WITH 
	INTERIOR 
	FIRE 

	IFIRL 
	IFIRL 
	• I 
	INDEX 
	OF 
	SIDEWALL 
	ELMNTS 
	NEAREST 
	TOP 
	OF SEATS 
	ON 
	LEFT 
	SIDE 

	TR
	OF 
	CABIN 


	~IGHT 
	C IFIRR • I INDEX OF SIDEWALL ELMNTS NEAREST BOTTOM OF SEATS ON 

	C 
	C ILSTL 
	C ILSTL 
	SIDE OF CABIN I INDEX OF SIDEWALL 
	= 


	ELMNTS NEAREST BOTTOM OF SEATS ON LEFT 
	c SIDE OF CABIN C ILSTR = I INDEX OF SIDEwALL ELMNTS NEAREST TOP OF SEATS ON RIGHT SIDE 
	C
	OF CABIN 
	C INTO = VALUE IS COMPARTMENT NUMBER INTO WHICH FORCED FLOW OCCURS 
	A-7. 
	ClONE = I INDEX OF FLOOR ELMNT DIRECTLY UNDER THE FORWARD LEFT CORNER 
	C C ISSWLI 
	C. ISSWL~. 
	C 

	C 
	C ISSWRI 
	C C C C C C C C C C C C C C C C C C C C C C C C 
	C 
	C 
	C 
	C 
	C 
	C 
	C 
	C 
	C SX 
	C SZ 
	C VN 
	C 
	C 
	C VENTH 
	C VENTW 
	C VENTT 
	C 
	C 
	C 
	C 
	C XMX 
	C 
	C XCOR 
	C 
	C YCOR 
	C 
	CZ 
	C 
	C 
	C SSGWD 
	OF THE SEAT GROUP GIVEN BY THE SUBSCRIPT VALUE = ARRAY OF I VALUES OF SIDEWALL ELMNTS NEAREST A GIVEN SEAT GROUP. SEE SUBR INIT2 FOR FULL DEFN. 
	a ARRAY OF ~ VALUES OF SIDEWALL ELMNTS NEAREST A GIVEN SEAT GROUP. SEE SUBR INIT2 FOR FULL DEFN. ARRAY OF I VALUES OF SIDEWALL ELMNTS NEAREST A GIVEN SEAT GROUP. SEE SUBR INIT2 FOR FULL DEFN. ARRAY OF ~ VALUES OF SIDEWALLL ELMNTS NEAREST A GIVEN SEAT GROUP. SEE SUBR INIT2 FOR FULL DEFN. ARRAY GIVING POSITION OF LEFT-MOST SEAT GROUPS WRT LEFT SIDEWALL. SeE SUBR INIT2 FOR FULL DEFN. ARRAY GIVING POSITION OF RIGHT-MOST SEAT GROUPS WRT RIGHT SIDEWALL. SEE SUBR INIT2 FOR FULL DEFN. LOWEST I INDEX ON CURRENT SURF
	LOWEST 
	MAXIMUM VALUE OF THE ELMNT 

	A-B. 
	C 
	C 
	C 
	USED 
	IN 
	SEAT 
	VOLUME 
	CORRECTIONS 
	IN 
	SUBR 
	ATMOS. 

	C TVSG 
	C TVSG 
	= TOTAL 
	VOLUME 
	(FT.FT*FT) 
	OF 
	ALL 
	SEAT 
	GROUPS. 
	(NOT USED) 

	C HTl 
	C HTl 
	= DISTANCE 
	FROM 
	THE 
	CABIN 
	CEILING 
	TO 
	THE 
	TOP 
	OF 
	THE 
	SEAT 

	C 
	C 
	BACKRESTS 
	(FT). 
	(NOT 
	USED 
	IN 
	VERSION 
	:3) 

	C HT2 
	C HT2 
	DISTANCE 
	FROM 
	THE 
	CABIN 
	CEILING 
	TO 
	THE 
	TOP 
	OF 
	THE 
	SEAT 

	C 
	C 
	CUSHIONS 
	(FT>. 
	(NOT 
	USED 
	IN 
	VERSION 
	3) 

	C HT3 
	C HT3 
	= 
	DISTANCE 
	FROM 
	THE 
	CABIN 
	CEILING 
	TO 
	THE 
	BOTTOM 
	OF 
	THE 
	SEAT 

	C 
	C 
	CUSHIONS 
	(FT>. 
	(NOT 
	USED 
	IN 
	VERSION 
	3) 

	C HT4 
	C HT4 
	= ARRAY 
	OF 
	THE 
	DISTANCES 
	FROM 
	THE 
	CABIN 
	CEILING 
	TO 
	THE 
	TOP 
	EDGE 

	C 
	C 
	OF 
	EACH 
	VENT 
	(FT). 
	(NOT 
	USED 
	IN 
	VERSION 
	3) 

	C NSSTS 
	C NSSTS 
	= NUMBER 
	OF 
	SEAT 
	SURFACES, 
	FIXED 
	TO 
	VALUE 
	OF 
	7 

	C SLSW 
	C SLSW 
	= 
	(NOT 
	USED 
	IN 
	VERSION 
	3) 


	COMMON/GMTRY/IMATL(20) , IMATS(7), IMTLP(4), IMAX(30), IMIN(30), IRAYS(22),~MAX(:30),~MIN(30),LSN.MAXELI,NS. 2CH.CL(4).CW,DWS.HSTS. IARX(40, 15), IARY(40, 12), ICLL. 3 ICLR. lEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9), ISSWL~(9, 10). ISSWRI(9, 10). ISSWR~(9, 10), ISTART.NPRo~.IP~UL,IPJLL, 6 IPJUR,IPJLR.JEND,JONE(9).JSTART,NJS.NSG,NV.SGWD(9), 7 SL.SWD(20).VN(20,3).VENTH(24).VENTW(24),VENTT(24). S XMN(30). XMX(30),XCOR(9),YCOR(9).Z(30).SSGWD.TVSG. 9 HT1.HT2.HT3.HT4(10).NSSTS.SLSW.SX(30),SZ(30), 1 CNCTNS(24).NCO
	1 IRAY(116), 
	4 ISSWLI(9.10). 
	5 ISWSL(15,S). ISWSR(15.8). 

	C 

	C----------------------------------------------------------------------­
	C----------------------------------------------------------------------­
	C VARIABLES AND PARAMETERS IN COMMON 'MATLS': 
	C 
	~ TABLE OF RADIATION VALUES FOR MATERIAL PROPERTIES. 
	C TABX 

	CCCCCCCCCCC 
	C TABY _ 
	FIRST SUBSCRIPT IS THE PROPERTY 10, SECOND IS THE MATERIAL NUMBER, THIRD IS THE NUMBER OF THE ENTRY (MAX OF SIX ENTRIES) PROPERTY NUMBERING IS AS SHOWN: 
	l=HoRIZoNTAL FLAME SPREAD RATE. 2=UPWARD FLAME SPRD RATE. 3=DOWNWARD FLAME SPRD RATE. 4-TIME TO IGNITE.. S-RATE OF HEAT RELEASE. oaRATE OF SMOKE RELEASE (FLAMING).. 7=TIME TO STOP PYROLYZING WHEN INPUT RADIATION REMOVED.. a-TIME TO BURN OUT FROM FLAMING STATE. ~ATE (FLAMING) OF FIRST GAS SPECIE.. 
	9-RELEASE 

	lO-RELEASE RATE (FLAMING) OF SECOND GAS SPECIE, ... AND SO ON THRU lS-RELEASE RATE (FLAMING) OF THE 10TH GAS SPECIE. TABLE OF PROPERTY VALUES CORRESPONDING TO THE RADIATION VALUE 
	CCCCCC 
	IN TAUX.. SUBSCRIPTING IS SAME AS TABX. SEE C1J FOR UNITS OF 
	INDIVIDUAL PROPERTIES. 
	NTXG -.NUMBER OF GAS SPECIES (NOT INCLUDING 02 OR N2) 
	FOXI =. OXYGEN CONSUMPTION FACTOR FOR IGN SRC FUEL 
	RADTAB =. FRACTION OF HEAT OF COMBUSTION OF A MATL THAT IS RELEASED AS FLAME RADIATION. SUBSCRIPT IS MATERIAL NUMBER. 
	C RADI = FRACTION OF HEAT OF COMBUSTION OF IGN SRC FUEL THAT IS 
	C
	RELEASED AS FLAME RADIATION. 
	C FOX = OXYGEN CONSUMPTION FACTOR FOR EACH MATL 
	SUBSCRIPT IS MATL NUMBER.
	C 
	NMATLS NUMBER OF MATERIALS, MAXIMUM
	=
	7.
	C 
	CCC 
	001 = HEAT RELEASE RATE (BTU/FT*FT*SEC) FOR IGNITION SOURCE FIRE ~ HEAT RELEASE RATE (BTU/FT*FT*SEC) FOR A MATL (CURRENT VALUE) SUBSCR IS MATL NUMBER 
	DOM 

	C GAMI. = STOICHIOMETRIC oXYGEN-TO-FUEL RATIO FOR THE IGN SRC FUEL 
	~ SUBSCR NO. 
	C GTAB. = STOICHIOMETRIC oXYGEN-TO-FUEL RATIO FOR MATL 

	C ITF. -ARRAY OF TIMES-TO-IQNITE IN INTEQER SECONDS FOR LININQ SURFS 
	CCC 
	SUBSCRIPT IS SURFACE NUMBER 
	ITFC =. ARRAY OF TIMES-TO-BURN-OUT FROM FLAMING STATE FOR LINING SURFACES. VALUE IN INTEGER SECONDS. SUBSCR IS SURF NUMBER. 
	C ITFCS ARRAY OF TIMES-TO-GURN-OUT FROM FLAMING STATE FOR SEAT C SURFACES. VALUE IN INTEGER SECONDS. SUBSCR IS SURF NUMBER. C ITFS ARRAY OF TIMES-TO-IGNITE IN INTEGER SECONDS FOR SEAT SURFACES C SUBSCRIPT IS SEAT SURFACE NUMBER. C ITP = ARRAY OF TIMES-TO-START-SMOLDERING IN SECONDS FOR LINING C SURFACES. SUBSCRIPT IS SURFACE NUMBER. C ITPC = ARRAY OF TIMES-TO-SMOLDER-OUT IN SECONDS FOR LINING SURFACES C SUBSCRIPT IS SURFACE NUMBER. C ITPCS = ARRAY OF TIMES-TO-SMOLDER-OUT IN SECONDS FOR SEAT SURFACES C SUBSC
	C TKNSIN = ARRAY OF INSULATION THICKNESSES (FT) 
	C CNDCTY = ARRAY OF INSULATION THERMAL CONDUCTIVITY C (BTU/(FT-SEC-Rl) 
	COMMON/MATLS/TABX(18,7,ol,TABY(18,7,ol,NTXG,FOXI,RADTAB(7),RADI, 1 FOX(7l,NMATLS,DGI,DGM(7).GAMI,GTAB(7l, ITF(20l, IRAMPT, 2 ITFC(20l, ITFCS(7), ITFS(7), ITP(20), ITPC(20l, ITPCS(7), 3 ITPE(20l, ITPES(7l, ITPS(7),GCI,GP(7l,GTAB(7),RHOI, 4 RHOM(7l.RSI,RTAB(7l,RTGI(10),UTAB(7l,CNDCTY(7l,XMUI, 5 XMFI,TKNS(7l,TSL(30,2,4l,TSP(2,2,4),CPM(7l,WMMTL(7l, 6 WMIGF,TKN5IN(7l 
	C 

	C----------------------------------------------------------------------­
	C----------------------------------------------------------------------­
	C VARIABLES AND PARAMETERS IN COMMON 'PARAMS': C C GRAV = ACCELERATION OF GRAVITY, SET TO 32.174 FT/(S*S) IN INITLZ C PI = 3. 1415927, SET IN SUBR INITLZ 
	C GTR = 0.25, USEFUL CONSTANT SET IN INITLZ 
	C RGAS UNIVERSAL GAS CONSTANT, SET TO 1545 FT-LBF/(LBMOLE-R) IN C INITLZ 
	C SIGMA = STEFAN-BOLTZMANN CONSTANT = 4.761E-13 BTU/(S-SG FT-DEG R**4l 
	C SGD = ELEMENT DIMENSION = 0. 5 FT 
	C THOU = 1000, USED IN CONVERSIONS BETWEEN SECONDS AND MILLISECONDS. C TOL = 0.00001, USED IN CONVERSION OF REALS TO INTEGERS. C EC ENTRAIMENT CONSTANT FOR COMBUSTION ZONE OF FIRE (NO UNITS).. C EP a ENTRAINMENT CONSTANT FOR PLUME ZONE OF FIRE (NO UNITS).. 
	COMMON/PARAMS/GRAV.PI,GTR,RGAS,SIGMA,SGD,THOU,TOL.EC.EP' C 

	C----------------------------------------------------------------------­
	C----------------------------------------------------------------------­
	C VARIABLES AND PARAMETERS IN COMMON 'RADTN':. C. C ALPC a FLAME BASE CENTER EMITTANCE (NO UNITS).. C ABSCF FLAME ABSORPTION COEFFICIENT FOR EACH FIRE. UNITS (11FT). C MAXIMUM 30 VALUES, ONE PER FIRE.. C EB BLACKBODY RADIATION EMISSION POWER (BTU/FT*FT*SEC). C QC a AVERAGE LEVEL OF RADIATION REACHING CABIN SURFACES IN CONTACT. C WITH THE UPPER ZONE GAS (SUBSCRIPT a 2) OR THE LOWER ZONE GAS. C (SUBSCRIPT =1). (BTU/(FT*FT*SEC».. 
	COMMON/RADTN/ALPC,ABSCF(30),EB.QC(2)

	C----------------------------------------------------------------------­
	C----------------------------------------------------------------------­
	C C C C STATS IS THE ARRAY CONTAINING THE STATISTICS ON THE INTEGRATION OF THE C GAS DYNAMICS EQUATIONS 
	C 
	STATS(~0,2). INTEGER ECOFLG. TOLaO. 00001. NDXSa 0. 
	DIMENSION 

	C C SET THE MAIN CLOCK. ITIME. TO 0 MILLISECONDS AND THE ITIM~. TO 0 MILLISECONDS. 
	C FLAME SPREAD SECONDARY CLOCK, 

	ITIME a 0. ITIM~ a0. 
	C 
	C SUBR RDCNTL READS PROGRAM CONTROL DATA C CALL RDCNTL 
	C 
	C SUBR RDGMTY READS DATA DESCRIBING THE CABIN GEOMETRY C 
	CALL RDGMTY C C SUBR RDMTLS READS DATA DESCRIBING THE CABIN MATERIALS 
	C 
	CALL RDMTLS C C SUBR INITLZ INITIALIZES VARIABLES AND CONSTANTS C 
	CALL INITLZ 
	C 
	C SUBR RDIGTN READS DATA DESCRIBING THE IGNITION SCENARIO 
	C 
	CALL RDIGTN 
	C 
	C SUBR ECHO PRINTS SELECTED INPUT DATA FOR VERIFICATION 
	C CAL.L. ECHO C 
	C IPRl a FLAG FOR OUTPUT CONTROL. PRINTING OF ATMOSPHERE DATA IPR~ a FLAG FOR OUTPUT CONTROL, PRINTING OF FLAME SPREAD DATA 
	C 

	C. IPR1=O. IPR2=O. 
	C C THIS IS THE START OF THE PRIMARY LOOP OF THE PROGRAM C ITIM2 -THE TIME IN MILLISECONDS AT WHICH THE NEXT PASS THRU THE C FLAME SPREAD CALCULATIONS IS TO BE MADE C ITSPRD = THE TIME INCREMENT IN MILLISECONDS BETWEEN FLANE SPREAD C CALCULATIONS C 
	10 ITIM2-ITIM2+ITSPRD C C I .. SURFACE INDEX ( 1=1 THRU 20 ARE LINING SURFS. 21 THRU 29 C ARE SEAT GROUPS) C K = COUNTER FOR THE NUMBER OF SEPARATE FIRES FOUND ON A SURFACE C KPR .. SAVES PREVIOUS VALUE OF K FOR COMPARISON LATER C ISW -A FLAG TO CONTROL CALLS TO SUBR RESET C ISAVE -A FLAG TO CONTROL CALLS TO SUBR SCAN FOR CONTINUED SCANNING C OF SURFACES FOR FIRES C IGNFIR = A FLAG TO INDICATE STATUS OF THE IGNITION SOURCE FIRE C 
	20. 1-0. K-O. KPR-O. ISW-O. ISAVE=O. IGNFIR-O. IF( IBURN. EQ. 1) IGNFIR-1. 
	C C SET VARIABLES WHICH ACCUMULATE TOTAL RATES OF HEAT,SNOKE.AND GAS C RELEASE' AND OXYGEN CONSUMPTION C 
	TDQ..O. 
	TRSF-O.. TOTVn..O.. DO 23 IG-1.NTXG. 
	23 TRGF(IG)"O. C DO 2~ IM"l.NMATLS 
	2~ TDQMTL( 1M) .. O. C C INCREMENT I -> PROCEED TO NEXT SURFACE C 
	30 1"1+1 C C IF THERE ARE CURRENTLY NO FLAMING ELEMENTS ON SURFACE I. SKIP SPREAD C CALCULATIONS FOR THIS STEP C 
	IF(NFE(I).LE.O) GO TO 65 C AD~OINING FLAMING C ELEMENTS. I.E. A FIRE. THIS SUER WILL CHANGE VALUES OF ISAVE C AND K THRU COMMON TO CONTROL THE AMOUNT OF SEARCHING DONE C 
	C SUBR SCAN SEARCHES SURFACE. I FOR A GROUP OF 

	40 CALL SCAN(I) C C IF K=KPR NO NEW FIRES HAVE BEEN FOUND DURING THE LAST PASS THRU SCAN C THEREFORE SKIP SPREAD CALCULATIONS. C 
	IF(K. EQ. KPR) GOTO 60 C 
	A-12. 
	C SUBR RATES FINDS THE SPECIFIC VALUES OF THE MATERIALS PROPERTIES USING ~UST ISOLATED BY SUER SCAN. VALUES ARE C SUPPLIED TO LATER SUBROUTINES THRU COMMON C 
	C RADIATION LEVELS FOR THE FIRE 

	CALL RATESlI) C CIF I > LSN THIS SURFACE IS A SEAT GROUP SURFACE AND CONTROL PASSES TO C THE SPREAD CALCULATIONS FOR SEATS AT STMT 50 C 
	IFlI. GT.LSN) GO TO 50 C­AD~ACENT ELEMENTS ON THE C LINING SURFACE I. C 
	C SUBR COND COMPUTES ,HE FLAME SPREAD TO 

	CALL CONDlIl C C SUBR FCON COMPUTES THE FLAME SPREAD TO ELEMENTS ON OTHER SURFACES C TOUCHED BY FIRE FROM SURFACE I C 
	CALL FCONlIl C C SUBR PVOL COMPUTES THE SPREAD OF SMOLDERING REGIONS ON CABIN LINING C SURFACE 1. C 
	C~LL PVOLlIl C C THIS ENDS CONSIDERATION OF SPREAD CAUSED BY FIRE K, SO SET KPR=K. C 
	KPR=K 
	GO TO55 C AD~ACENT ELEMENTS ON THE SEAT C GROUP GIVEN BY I C 
	C SUBR CONDS COMPUTES THE FLAME SPREAD TO 

	50 CALL CONDSlIl C C SUBR FCONS COMPUTES THE FLAME SPREAD TO ELEMENTS ON OTHER SURFACES C DUE TO FIRE FROM THE SEAT GROUP GIVEN BY I. C 
	CALL FCONSlIl C C SUBR PVOLS COMPUTES THE SPREAD OF SMOLDERING REGIONS FROM THE SEAT C GROUP GIVEN BY I C 
	CALL PVOLSlIl C C THIS ENDS CONSIDERATION OF SPREAD CAUSED BY FIRE K, SO SET KPR=K. C 
	KPR=K C C SUBR TEST HAS 3 FUNCTIONS: III DETECT ANY FLAMING ELEMENTS DUE TO BURN C OUT NOW AND SET THEM TO THE CHARRED STATE, (2) UPDATE THE "FRACTION C CONSUMED" VALUE, ITFPC, FOR ALL ELEMENTS CONTINUING TO BURN, AND C (3l COMPUTE THE TOTAL RATES OF HEAT, SMOKE, AND GAS RELEASE AND OXYGEN C CONSUMPTION. C 
	55 CALL TEST(Il C C IF ISAVE IS NOT ZERO THERE ARE ADDITIONAL FLAMING ELMNTS ON SURFACE I, e SO RETURN TO SUBR SCAN TO ORGANIZE THEM C 
	A-13. 
	60 IF(ISAVE. NE. 0) GO TO 40 
	C 
	C TEST TO FIND IF ALL SURFACES HAVE BEEN SEARCHED. IF NOT RETURN TO TOP C OF THE LOOP 
	C 
	65 IF(I.LT.NS) GO TO 30 C C SINCE ALL SEARCHING FOR FIRES IS NOW OVER RECORD THE TOTAL NUMBER OF C SEPARATE FIRES (NOT COUNTING ANY NEW ONES STARTED BY SUBR CONDo ETC) C IN 'NFIRES' 
	C 
	67 NFIRES=K 
	C 
	C SUBR ELEM HAS 4 FUNCTIONS: (1) UPDATE THE "FRACTION CONSUMED". C VALUE, ITFPC. FOR SMOLDERING (STATE 2) ELMNTS. (2) DETECT ANY SMOL­C DERING ELMNTS DUE TO TRANSITION TO STATE 4 OR 7 AND SET THEM so. (3). C RESET STATE 5 ELMNTS TO STATE 1 IF REGUIRED. (4) UPDATE "ELAPSED TIME. 2.~.AND 6.. 
	C IN STATE" VALUE. ITX. FOR ELMNTS IN STATES 

	C 
	70 CALL ELEM C C IF SUBR ELEM IS CALLED SUBR RESET MUST BE USED LATER. SO SET ISW-1. 
	C 
	ISW=l 
	C 
	C SUBR AFP COUNTS THE NUMBER OF ELMNTS NOW IN THE FLAMING, SMOLDERING, C AND CHARRED STATES AND THE TOTAL AREA OF EACH MATERIAL TYPE C NOW IN EACH OF THESE STATES 
	C 
	CALL AFP C C SUBR ATMOS IS THE COMPLETE ·GAS DYNAMICS CALCULATION, GIVING UPDATED C VALUES OF CABIN ATMOSPHERE TEMPERATURE, COMPOSITION, SMOKE CONCEN­C TRATION, ETC. ATMOS IS CALLED AT EACH SMALL STEP. IDELT. OF THE RUN. C 
	80 CALL ATMOS(STATS.NDXS) C C SUBR SRFTMP UPDATES ~HE SURFACE TEMPERATURES OF THE CABIN MATERIALS C 
	CALL SRFTMP C C INCREMENT T~E MAIN CLOCK. ITIME, BY THE SMALL TIME STEP 
	C 
	ITIME = ITIME + IDELT 
	C 
	C IF THIS IS THE FIRST PASS ALWAYS CALL SUBR OUTPUT (PRIMARILY TO C VERIFY INITIAL CONDITIONS) 
	C 
	IF( ITIME . EG. IDELT ) CALL OUTPUT(O. O. STATS. NDXS) C C SET THE OUTPUT CONTROL FLAGS USING IPEMS. IPSPR, IPAUX. AND ITIME. C 
	IPR1=MOD(ITIME.IPEMS). IPR2=MOD(ITIME.IPSPR). IPR3=MOD<ITIME.IPAUX). 
	C C SUBR OUTPUT WRITES ALL FLAME SPREAD AND CABIN ATMOSPHERE GUANTITIES TO C FORTRAN UNIT 6 AT THE CURRENT TIME. IPR1 AND IPR2 CONTROL WHAT INFO C IS WRITTEN: C IPR1=0 -> WRITE CABIN ATMOS. VARIABLES. OTHERWISE SKIP C IPR2=0 => WRITE FLAME SPREAD VARIABLES. OTHERWISE SKIP 
	C 
	90 CALL OUTPUT(IPR1, IPR2.STATS,NDXS) C C SUBR AUXOUT WRITES SELECTED VARIABLES TO FORTRAN UNIT e FOR LATER USE, C SUCH AS PLOTTING. CALLS TO AUXOUT ARE CONTROLLED BY THE FLAG IPR3 SET C UPSTREAM. C C IF( IPR3 .EG. 0) CALL AUXOUT C C TEST IF THE STOPPING TIME HAS BEEN REACHED, IF SO STOP. C 
	IF(ITIME. GE. ITFIN) GO TO 1000 C C IF ISW IS NOT ,. 1 SKIP THE CALL TO SUBR RESET. C 
	IF( ISW. NE. 1) GO TO 100 C C SUBR RESET SETS THE "PAST" ELMNT STATE TO THE "PRESENT" STATE FOR ALL C ELMNTS TO PREPARE FOR THE NEXT ROUND OF FLAME SPREAD COMPUTATIONS C 
	CALL RESET ISW-O C 
	100 CONTINUE C C SUBR RAMP,COMPUTES THE PRODUCT RELEASE RATES FOR THE IGNITION SOURCE C FIRE DURING THE RAMP-IN PERIOD. DURING THIS PERIOD FLAME SPREAD C CALCS MUST BE DONE AT EACH SMALL TIME STEP. C 
	ITSPRD = IRATIO * IDELT. DELTSP ,. ITSPRD I THOU. IF (ITIME . GT, IRAMPTl GO TO 120. 
	ITSPRD = IDELT 
	DELTSP ,. ITSPRD I THOU. CALL RAMP. IF( ITIME . GE. ITIM2 ) GO TO 10. GO TO20. 
	C C TEST TO SEE IF IT IS NOW TIME TO MAKE THE FLAME SPREAD CALCULATIONS. C IF SO TRANSFER TO THE TOP OF THE SPREAD LOOP C 
	120 IF( ITIME . GE. ITIM2 ) GO TO 10 
	C C FLAME SPREAD CALCULATIONS ARE NOT SCHEDULED, SO RETURN TO THE CABIN C ATMOSPHERE SECTION C 
	GO TO80 C C WRITE THE COMPLETION MESSAGE AND STOP C 
	1000 WRITE(o,o). FORMAT(lHlI110X,21H**NORMAL COMPLETION**). STOP. END. 
	° 

	A-15. 
	SUBROUTINE RAMP c 
	C ---------------------------------------------------------------------­
	C OBJECTIVE C (1) THIS SUBR COMPUTES THE RATES OF HEAT, SMOKE, AND GAS RELEASE AND C OXYGEN CONSUMPTION FOR THE IGNITION SOURCE FIRE DURING THE C RAMP-IN PERIOD I TIME = 0 THRU TIME = IRAMPT ) C C 
	IDENTl~O). IDTPRV. IPEMS, 1 IPSPR. IPAUX. IRATIO. ISAVE. ISCALE. ITFIN. ITIME. ITIM2. 2 ITSPRD. NPASS. TFINAL. IDBUG1,EPSLN.MAXITR.MAXCUT. ~ JCBSKP 
	COMMON/CNTRL/DELTAT,DELTSP.ECOFLG. IDELT, 

	COMMON/MATLS/TABXI18.7,6),TABV(18.7.6).NTXG.FOXI.RADTAB(7).RADI. 1 FOX(7).NMATLS.DGI.DGMI7).GAMI,GTAS(7). ITF(20). IRAMPT. 2 ITFC(20). ITFCS(7). ITFS(7). ITP(20). ITPC(20), ITPCS(7). ~ ITPE(20). ITPES(7). ITPS(7), QCI. GP(7). GTAS(7). RHO!. 4 RHOM(7),RSI.RTABI7).RTGIll0).UTAB(7).CNDCTVI7).XMUI. 
	~ XMFI.TKNS(7).TSL(~O.2.4).TSPI2.2.4).CPM(7).WMMTLI7). 
	6 WMIGF.TKNSIN(7) C C FCTR CONVERTS THE OLD RATE VALUES FROM THE LAST TIME STEP TO THE C NEW VALUES FOR THE UPCOMING TIME STEP C 
	FCTR • FLOAT( IDELT ) I FLOAT( ITIME ) + 1.0 C' DGI -DGI * FCTR 
	RSI • RSI * FCTR 
	DO 10 IG • 1.NTXG. 10 RTGI(IG) = RTGIlIG) * FCTR. 
	FOXI • FOXI * FCTR 
	c RETURN C END 
	SUBROUTINE RDGMTY C --------------------------~---------------------.---------------------
	-

	C DB,JECTIVE C (1) READ IN VARIABLES DESCRIBING THE CABIN GEOMETRY AND INITIALIZE C SEVERAL ARRAYS OF GEOMETRIC INFORMATION. C COMMENTS C (2) SOME ERROR CHECKING OF THE INPUT IS DONE WITH SUBR ERROR. C (3) INPUT DATA CARD TYPES AS IDENTIFIED BY THE DACFIR3 USER'S GUIDE C ARE SHOWN WITH THE CORRESPONDING READ STMTS. C SEE USER'S GUIDE AND/OR COMMON COMMENTS FOR DEFINITION OF VRBLS. C 
	COMMON/CNTRL/DELTAT,DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS, 1 • IPSPR, IPAUX, IRATID, ISAVE, ISCALE, ITFIN, ITIME, ITIM2, 2 ITSPRD, NPASS,TFINAL, IDBUG1,EPSLN,MAXITR,MAXCUT. 3 ,JCBSKP 
	COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 15), ISTATS(9, 16,22), 1 IWORD(120, lS), IWORDS(9, 16,22),NFLM(7),NPYR(7), 2 RGS(10,7),RSS(7),TOTGAS(10),TOTSEM,TRGF(10), 3 TRGS(10),TRSF,TRSS,NCE(30),VITNR,TOTVIT,RADFIR(30), 4 ACM(7),AF(30),AFI,AEXP.COMD(30),DGK,FLML(30),FSN1, IGMN~, IGMXI, 6 IGMX,J, IGNFIR, IGNI,J(2, 100), IGSN, ISFIRE(30), IVMAX(30), 7 IVMIN(30), IVMN, IVMX, IXFIRE, IZDNE(30), ,JVMAX(30), B ,JVMIN(30),,JVMN,,JVMX, K,NFE(30),NFIRES,NI,JC, NI,JSG, 9 NPE(30),NSFL(7),DMEGA(30),PDH,PIGN,RF(20,4),RFS(7
	S FSN2,FSN3,GAMMA(30), IBURN, IF(600), IGMNI, 

	COMMON/GASES/CHIL(11,5).CHIU(11,S),CP,NGAS(11),NSPCS,PAMB,PF(S), 1 RHOAM,RHOL(5),RHOU(S),TAM,TL(S),TU(S),VOLL(S), 2 VOLU(5),ZD(5),XTHEN(120),WMOLEC(11),TWO(101), 3 ,JCOR(120) 
	COMMON/GMTRY/IMATL(20) , IMATS(7), IMTLP(4), IMAX(30), IMIN(30), 1 IRAY(116), IRAYS(22),,JMAX(30).,JMIN(30),LSN:MAXELI,NS, 2 CH,CL(4), CW,DWS, HSTS, IARX(40, 15), IARY(40, 12),ICLL, 3 ICLR, IEND.-IFIRL, IFIRR, ILSTL, ILSTR, IONE(9), 4 ISSWLI(9, 10), ISSWL,J(9, 10), ISSWRI(9, 10), ISSWR,J(9, 10), ISTART,NPRO~, IP,JUL, IP,JLL, IP,JLR,,JEND,,JONE(9),,JSTART,N~S,NSG,NV,SGWD(9), 7 SL,SWD(20),VN(20,3),VENTH(24),VENTW(24),VENTT(24), B XMN(30),XMX(30),XCOR(9),YCOR(9),Z(30),SSGWD,TVSG, 9 HT1,HT2,HT3,HT4(10),NSSTS,SL
	S ISWSL(1S, B), ISWSR(1S,B), 
	6 IP,JUR, 

	COMMON/MATLS/TADX(1B,7,6),TABY(1B,7,6),NTXG,FOXI,RADTAB(7),RADI, 1 FOX(7),NMATLS,DGI.DGM(7),GAMI,GTAB(7), ITF(20), IRAMPT, 2 ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7), 3 ITPE(20), ITPES(7), ITPS(7), GC 1. GP (7), GTAB (7), RHO!. 4 RHOM(7).RSI,RTAB(7),RTGI(10),UTAB(7),CNDCTY(7).XMUI, 5 XMFI,TKNS(7),TSL(30,2,4),TSP(2,2,4),CPM(7),WMMTL(7), 6 WMIGF,TKNSIN(7) 
	COMMON/PARAMS/GRAV, PI, GTR,RGAS,SIGMA,SGD,THOU, TOL,EC,EP 
	COMMON/RADTN/ALPC,ABSCF(30),EB, GC(2) C C READ CARD TYPE 4 -CABIN MAX CEILING HEIGHT, WIDTH AT FLOOR C 
	READ(5,4) CH, CW 
	4 FORMAT(SF10. 1) C C READ CARD TYPE 5 -NUMBER OF COMPARTMENTS ( MAX VALUE 4 ). AND 
	COMPARTMENT NUMBER FOR lNTER IOR FIRES 
	C 
	READ(~,~) NCOMPS. IFRCMP. S FORMAT(16IS). 
	C' 
	C READ CARD TYPE 6 -COMPARTMENT LENGTHS 
	C 
	READ(S,6) (CL(I), I=l,NCOMPS). 6 FORMAT(SF10, 1). 
	C 
	C READ CARD TYPE 7 -NO. LINING SURFACES, NO. SEAT GROUPS, CEILING DEFN. 
	C 
	READ(S.7) LS~ NSG. ICLL, ICLR 
	7 FORMAT(16I5) C C TEST TO FIND IF MORE THAN 20 LINING SURFS WERE SPECIFIED. C 
	NERR=l. IF(LSN. LE.20)GO TO 101. 100 CALL ERROR(NERR). STOP. 101 NERR=2. 
	C 
	C TEST TO FIND IF MORE THAN 9 SEAT GROUPS WERE SPECIFIED. 
	C 
	IF(NSG. GT. 9)GO TO 100. NERR=3. 
	C 
	C TEST TO FIND IF THE NUMBER OF THE RIGHTMOST CEILING SURFACE IS,. C INCORRECTLY, GREATER THAN THE NUMBER GIVEN THE LEFTMOST SURFACE.. C RIGHT AND LEFT ARE DEFINED BY A VIEW LOOKING AFT,. C. 
	IF<ICLL. LE. ICLR)GO TO 100 
	C 
	C NS=LSN+NG TOTAL NO OF SURFS NO LINING SURFS + NO SEAT GROUPS
	:0: 
	C NSSTS = 7 NUMBER OF SEAT SURFACES 7 (ALWAYS)
	:0: 
	C NJS.oo22 MAXIMUM VALUE OF J INDEX FOR SEAT ELEMENTS IS 22 (ALWAYS). C SQD=O. S ELEMENTS"'ARE ALWAYS O. 5XO. S FT SQUARE.. C HSTS=4. ~ TOTAL HEIGHT qF SEATS IS ALWAYS 4. ~ FT.. C. 
	NS=LSN+NSG. NSSTS=7. NJS=22. SQD=O. 5. ~. SX (1) =O.. SZ( 1) = O.. 
	HSTS:o:4. 

	C C THE FOLLOWING DO-LOOP READS THE LINING SURFACE DIMENSION. Z DISPLACE­C MENT, NORMAL VECTOR, AND MATERIAL ID FROM CARD TYPE 8. THEN MAX AND C MIN VALVES OF ELMNT I AND J INDICES ARE COMPUTED FOR EACH SVRF AND C VRBL IRAY IS INITIALIZED. 
	C IJ = 0 DO 103 I z l,LSN READ(S, S)SWD(I), Z( I), (VN(I,J).J= 1, 3). IMATL(I ) 
	8. FORMAT(SF10. 1, IS). JMIN(Il-1. JMAX(I)=15. 
	IX=IJ+l. IJ=IJ+2.0*SWD(I)+TOL. 
	IMIN( I )=IX. IMAX(Il=I,J. II=I. DO 102 ,JL""IX, I,J. 
	102. IRAY(,JL)-II 
	C 
	K=I +1 
	IF ( VN(I,l) . NE. O. ) GO TO 1001. SX(K) -SX(I) + VN(I,3) * SWD(I). SZ(K) = SZ(I). GO TO 103. 
	C 
	1001. SX(K) .. SX(I). SZ(K) = SZ( I) -VN(I,1) * SWD(I). 
	C 
	103. CONTINUE 
	C 
	SX (LSN+l) "" O.. SZ(LSN+ll -O.. 
	C 
	C TEST TO FIND IF MAX ALLOWABLE VALUE OF LINING SURF I INDEX IS EXCEEDED 
	C 
	NERR-4. IF( IMAX (LSN). GT. 120)00 TO 100. NERR-S. 
	C 
	C TEST TO FIND IF MAX ALLOWABLE NUMBER OF ELMNTS (bOO) IS EXCEEDED. 
	C 
	IF«IMAX(l)*,JMAX(l». GT: bOO)GO TO 100. MAXELI=IMAX(LSN). 
	C 
	C DO-LOOP TO READ CARD(S) TYPE 9 : SEAT GROUP WIDTHS AND POSITIONS.. C THEN COMPUTE I AND ,J INDICES OF THE FLOOR ELMNTS OVER WHICH THE. C REFERENCE CORNER OF THE SEAT GROUP IS LOCATED. ALSO THE Z DISPLACE­.C MENT (HEIGHT ABOVE FLOOR) OF ALL SEATS IS 1.0 FT.. 
	C 
	DO 104 IS-1,NSG. READ(5,9) SGWD(IS), XCOR(IS),YCOR(IS). 
	9. FORMAn-eFl0. 1 ). IT-LSN+IS. Z(IT)-1. 0. IONE(IS)-2.0*XCOR(IS)+TOL. ,JONE(IS)-2.0*YCOR(IS)+TOL. 
	104. CONTINUE 
	C 
	C READ CARD TYPE 10: SEAT SURF-ACE MATERIAL ID NUMBERS, EACH SEAT SURFACE C CAN BE A SEPARATE MATERIAL IF DESIRED. 
	C 
	READ(5,10) (IMATS(I).l=1.7>. 10 FORMAT(20I2). 
	C 
	C READ CARD TYPE 11 -SEAT TO SIDEWALL FIRE SPREAD DATA, PARTITION C MATERIAL CODES 
	C 
	READ(S, 11) DWS. RFWS, (IMTLP(I), 1=1, NCOMPS) 
	11 FORMAT(2Fl0. 1,415) C C READ CARD TYPE 12 -NUMBER OF VENTS ( MAX VALUE "" 24 ) 
	C 
	READ(S,12) NV. 12 FORMAT(lbIS). 
	IF I NV.EG. 0 ) GO TO106 C C REAO CAROlS) TYPE 13 -CONNECTED COMPARTMENTS, DIMENSIONS, FLOW RATES C FLOW DIRECTION C 
	DO 10~ 1-1. NV READI~, 13) 11, Iii!, VENTT(l), VENTHCI), VENTWCI), FLOWlI), INTOCI) 13 FORI'IATli!I~, 4F10. 1, I~) CNCTNSlI) -11 * 10+ Ii! 10~ CONTINUE C 
	10. CONTINUE C C REMAINING STATEMENTS INITIALIZE THE ARRAY IRAYS C 
	IX-1. 4~ J-1,4. 
	DO 

	4~. IRAYSlJ)-IX. IX-IX+1. DO ~O J-~,a. 
	~O. IRAYSlJ)-IX. IX-IX+1. ~~ J-9.11. 
	DO 

	~~. IRAYSlJ)-IX. IRAYSC11i!)-4. IX=IX+2. DO 60 J-13, 161. 
	610. IRAYSl ,J)-IX. IX=IX+1. DO 6~ J-19,1i!1. 
	6~. IRAYSlJ)-IX IRAYS(22)-7 C 1~0 RETURN END 
	... 
	A-20. 
	SUBROUTINE RDMTLS 
	C ----------------------------------------------.-----------------------­
	CCCCCCCC C 
	OB,JECTIVE CS). Cl) READ IN ALL DATA DESCRIBING THE CABIN LINING SURFACES AND SEAT. 
	MATERIALS. COMMENTS Cl) TREATMENT OF UNUSED VARIABLES IN ARRAY OF GAS SPECIE NAMES MAY 
	BE MACHINE DEPENDENT. 
	COMMON/CNTRL/DELTAT,OELTSP,ECOFLG, IDELT, IDENT(20), IDTPRV. IPEMS, 1 IPSPR, IPAUX, IRATIO, ISAVE, ISCALE. ITFIN, ITIME. ITIM2. 2 ITSPRD,NPASS.TFINAL,IDBUG1,EPSLN,MAXITR.MAXCUT, 3 ,JCBSKP 
	1~), ISTATSC9. 16,22), 1~), IWORDSC9. 16,22),NFLMC7),NPYRC7), 2 RGSC10,7),RSSC7),TOTGAS(10),TOTSEM.TRGF(10), 3 TRGS(10). TRSF. TRSS. NCE(30). VITNR,TOTVIT,RADFIR(30), 4 ACM(7),AFC30),AFI,AEXP,COMBC301,DGK,FLMLC30),FSN1, , FSN2,FSN3,GAMMA(30), IBURN. IF(600), IGMNI, IGMN,J, IGMXI, 6 IGMX,J, IGNFIR, IGNI,JC2, 1001,IGSN, ISFIRE(30), IVMAXC301, 7 IVMINC301,IVMN, IVMX, IXFIRE, IZONE(30),,JVMAXC30), B ,JVMIN(30),,JVMN,,JVMX,K.NFEC30),NFIRES,NI,JC,NI,JSG, 9 NPE(30),NSFLC7).OMEGAC301,PDH,PIGN.RFC20,4),RFSC7,4), 1 R
	COMMON/FIRES/AFM(7), ASM(7), ISTATEC120. 
	1 IWORDC120, 

	COMMON/GASES/CHILCll,S),CHIUCll,SI.CP,NGASCll),NSPCS,PAMB,PF(S), RHOAM,RHOLC'I,RHOUC').TAM,TLC,).TUC'I,VOLLC~), 2 VOLUC'),ZDCS),XTHENC120),WMOLECCll),TWOC10l), 3 ,JCOR(120) 
	1 

	COMMON/GMTRY/IMATLC201, IMATS(7), IMTLP(4). IMAX(30), IMIN(30), 1 IRAYCl16),IRAYSC22),,JMAXC30),,JMINC30),LSN,MAXELI,NS, 2 CH,CL(4),CW,DWS,HSTS, IARXC40, lS1,IARYC40, 12), ICLL, 3 ICLR, IEND'lFIRL, IFIRR, ILSTL, ILSTR, IONE(9). 4 ISSWLIC9, 10). ISSWL,JC9, 10), ISSWRIC9, 101, ISSWR,JC9, 10), ISWSLC1~,B). ISWSRC1',B), ISTART,NPRO,J, IP,JUL,IPJLL, 6 IP,JUR,IP,JLR,,JEND,,JONE(9),,JSTART,N,JS,NSG,NV,SGWDC9), SL,SWD(20),VNC20,3).VENTHC24),VENTWC~4),VENTTC241, B XMNC301,XMX(30),XCOR(9),YCORC91,ZC30),SSGWD,TVSG, 9 
	, 
	7 

	COMMON/MATLS/TABXC1B,7,6),TABYC1B,7.6). NTXG. FOXI.RADTAB(7),RADI, 1 FOXC71.NMATLS,DGI,DGMC71.GAMI,GTAB(7), ITF(20), IRAMPT. 2 ITFC(20).ITFCSC7), ITFS(7), ITP(20),ITPCC20), ITPCS(7), 3 ITPE(201, ITPES(7). ITPS(7),GCI,GPC7),GTABC7),RHOI, 4 RHOM(7),RSI,RTABC7),RTGI(10),UTABC7).CNDCTYC7),XMUI, 5 XMFI.TKNS(7),TSLC30,2,4),TSP(2,2,4),CPMC7),WMMTLC7), 6 WMIGF,TKNSIN(7) 
	COMMON/PARAMS/GRAV,PI,GTR,RGAS,SIGMA,SGD,THOU,TOL,EC.EP. COMMON/RADTN/ALPC,ABSCF(30).EB,GC(2). DATA IBLNK/4H I. 
	C READ CARD TYPE 14 -NUMBER OF CABIN MATERIALS, NUMBER OF TRACE GASES 
	CC 
	READCS, 14) NMATLS, NTXG 14 FORMATC16I5i 
	A-21 
	C TOTAL NUMBER OF GAS SPECIES ( INCLUDING SMOKE l IS0+ NTXG C· 
	NSPCS = 6 + NTXG. IF( NTXG .EG. 0 GO TO 1001. 
	C 
	C READ CARD TYPE 15 -TRACE GAS IDENTIFICATION DATA 
	C 
	DO 100 IG=L NTXG. READ(5,15) NGS,FMW. 
	15. FORMAT ( A4. oX. Fl0.0. NGAS(5 +IG) = NGS. WMOLEC(S + 10) = FMW. 
	100. CONTINUE 
	C 
	C FIRST FIVE SPECIES ARE ASSUMED TO BE N2, 02, 'FUEL', C02, AND H20 
	C 
	~ 'NC!'. WMOLEC ( 1) = 2B.. 
	1001. NGAS(l) 

	NGAS(2} = '02' 
	WMOLEC ( 2) 3C!.
	:::I 
	NGAS(3) = 'FUEL' 
	WI'IOLEC (3) 999.
	:::I 
	NGAS(4) = 'C02' 
	WI'10LEC (4) = 44. 
	NGAS(5) = 'H20' 
	WMOLEC (5) = lB. 
	NGAS(NSPCS) = 'SMOK' 
	WMOLEC(NSPCS) = 999. 
	C 
	C READ CARD TYPE 16 -HEAT OF COMBUSTION, STOICHIOMETRIC RATIO, C FUEL VAPOR CHARACTERISTICS, AND RADIATED FRACTION 
	C 
	DO 101 M=l,NMATLS 101 READ(S,16) GTAB(M), GTAB(M), WMMTL(M), RTAB(M), UTAB(M). RADTAB(M) 16 FORMAT(SF10.1> 
	C 
	C READ CARD TYPE 17 -SMLDRG THRESHOLD FLUX LEVELS C­READ( 5, 17) (GP (M), M=l, NMATLS) 17 FORI'1AT(BF10.l) 
	C 
	C READ CARD TYPE 18, TRANSITION TIME(S) TO SMOLDERING FOR EACH MATERIAL 
	C 
	READ(5. 1B) (TP(M), M=1. NMATLS). 18 FORMAT(SF10. 1). 
	C 
	C READ CARD TYPE 19, TRANSITION TIME(S) SMLDRG-TO-CHARRED FOR EACH MATL 
	C 
	READ(5,19) (TPC(M),M=l,NMATLS). 19 FORMAT(BF10.l). 
	C 
	C READ CARD TYPE 20. SMOKE PRODUCTION RATE(S) FOR SMLDRG MATERIAL(S) 
	C 
	READ(5,20) (RSS(M),M=l,NMATLS). 20 FORMAT(SF10.1). DO 103 IG=l,NTXG. 
	C 
	~1, QAS PRDCTN RATES IN SMLDRQ STATE FOR EACH MATL 
	C READ CARD<Sl TYPE 

	C 
	REAO(S,21) (RGS(IO.M).M=l,NMATLS). 21 FORMAT(BF10.1). 
	C C CONVERT GAS PRDCTN RATES FROM MICROLBM/CFT*FT*SEC) TO LBM/CFT*FT*SEC) C 
	00 102 M=l.NMATLS 
	RGSCIG.M)=RGSCIG.M)*1.E-6. 102 CONTINUE. 103 CONTINUE. 
	C C THE NEXT FOUR STMTS READ THE TABLES OF FLAMING STATE PROPERTIES. C EACH TABLE CONSISTS OF SIX PAIRS OF CRADIATION LEVEL. PROPERTY VALUE) C AND OCCUPIES ONE RECORD CCARD). RADIATION LEVELS SHOULD BE IN C ASCENDING ORDER. TABLES FOR A GIVEN PROPERTY ARE READ FOR ALL MATLS C BEFORE GOING ON TO THE NEXT PROPERTY. THESE ARE CARD TYPES 22 THRU 34 C 
	IEND-NTXG+8. DO 104 NO-l. lEND. 
	READC~.22) CCTABXCNO,M.N),T~BYCNO,M,N),N=l.o),M-l,NMATLS). FORMATCoCF~. 1,F8. 1»). 104 CONTINUE. 
	22 

	C F~OM MICROLBM/CFT*FT*S) TO LBM/CFT*FT*S) C 
	C CONVERT ALL GAS PRDCTN RATES 

	DO 117 NO=9,IEND. DO 117 M=l,NMATLS. 
	00 110 Nat. 6 
	110. TABYCNO,M.N)=TABYCNO,M,N)*l.E-. 
	117 CONTINUE C C READ CARD TYPE 35 -BULK THERMAL PROPERTIES OF MATERIALS. INSULATION C 
	1~0 M-l.NMATLS. 1~0 READC5.40) CPMCM). RHOMCM). TKNSCM). CNDCTYCMJ, TKNSINCM). FORMATC~Fl0. 1). 
	DO 
	40 

	C TEM~E~ATURE AND PRESSUR~ C 
	C READ CARD TYPE 30 ­AMBIENT 

	READC~.41) TAM. PAMB 
	41 FORMAT<8Fl0. 1) C C THE NEXT 8 STMTS INITIALIZE THE INTEGE~ A~~AYS CONTAINING TIMES TO C START SMLDRG AND TIME TO SMLD~ OUT. ~~R~YS ~RE SUISC~I~TED IY SU~~ACE C NUMBER. C 
	200. DO 210 1-1. LSN. M-IMATLCI). ~. ~. DO 220 IS-l,7. M-IMATS(IS). ~. ~. RETURN. END. 
	ITP(J)=TPCM)+O. 
	ITPCCI)-TPCCM)+O. 
	ITPS(IS)=TPCM)+O. 
	ITPCS(IS)=TPCCM)+O. 

	SUBROUTINE INITLZ C ---------------------------------------------------------------------­
	C OB,",ECTIVE (S) C (1) INITIALIZE MOST CONSTANTS AND VARIABLES C (2) SET ALL ELEMENT STATES TO THE INITIAL (VIRGIN) STATE C (3) COMPUTE FLAME SPREAD CALCULATION INTERVALS. DELTSP AND ITSPRD C COMMENTS C (1) SEE MAIN PGM FOR BEST DEFINITION OF VARIABLES C (2) SOME ELMNT STATES MAY BE RE-INITIALIZED BY SUBR RDIGTN WHICH C FOLLOWS DOWNSTREAM C 
	COMMON/CNTRL/OELTAT. DELTSP. ECOFLG. IDELT, IOENT(20). IOTPRV. IPEMS. 1 IPSPR. IPAUX. IRATIO, ISAVE. ISCALE. ITFIN, ITIME. ITIM2. 2 IT5PRO, NPASS. TFINAL. IDBUG1. EPSLN. MAXITR,MAXCUT, 3 ,",CBSKP 
	COMMON/FIRES/AFM (7 >. ASM (7). ISTATE ( 120. l:l), ISTATS (9. lb. 22). 1 IWORD(120, 1:l),IWOROS(9, lb,22).NFLM(7),NPYR(7). 2 RGS(10,7).RSS(7). TOTGAS(10).TOTSEM. TRGF(10). 3 TRGS(10).TRSF.TRSS.NCE(30).VITNR.TOTVIT.RADFIR(30). 4 ACM(7).AF(30).AFI.AEXP.COMB(30).DGK.FLML(30).FSN1. :l FSN2. FSN3. GAMMA(30). IBURN. IF(bOO). IGMNI. IGMN,""IGMXI. b IGMX,",. IGNFIR,IGNI,",(2, 100), IGSN, ISFIRE(30), IVMAX(30). 7 IVMIN(30), IVMN, IVMX. IXFIRE, IZONE(30).,",VMAX(30), B ,",VMIN(30),,",VMN.,",VMX.K.NFE(30).NFIRES,NI,"
	COMMON/GASES/CHIL(ll. 5),CHIU(11.'),CP.NGAS(11),NSPCS.PAMB,PF(:l), 1 RHOAM,RHOL(:l),RHOU(:l).TAM.TL(').TU(,).VOLL(:l). 2 VOLU(:l).ZO(:l).XTHEN(120),WMOLEC(11),TWO(101), 3 ,",COR (120) 
	COMMON/GMTRY/IMATL(20). IMATS(7). IMTLP(4), IMAX(30), IMIN(30), 1 IRAY(11b).IRAYS(22),,",MAX(30),,",MIN(30),LSN,MAXELI,NS, 2 CH,CL(4).CW.DWS,HSTS, IARX(40. 1'). IARY(40, 12), ICLL, 3 ICLR, lEND, IFIRL. IFIRR. ILSTL, ILSTR, IONE(9). 4 ISSWLI(9. 10), ISSWL,",(9, 10), ISSWRI(9.10), ISSWR,", (9, 10), :l ISWSL(l'.B). ISWSR(l',S). ISTART.NPRO,",. IP,",UL. IP,",LL, b IP,",UR.IP,",LR,,",ENO,,",ONE(9),,",START,N,",S,NSG.NV,SGWO(9), 7 SL,SWD(20),VN(20,3),VENTH(24),VENTW(24),VENTT(24). B XMN(30).XMX(30).XCOR(9),YCOR(9
	COMMON/MATLS/TABX(18.7.b),TABY(lB,7,o),NTXG,FOXI,RAOTAB(7).RAOI, 1 FOX(7).NMATLS,DGI.DGM(7),GAMI,GTAB(7).ITF(20).IRAMPT, 2 ITFC(20). ITFCS(7). ITFS(7), ITP(20), ITPC(20), ITPCS(7). 3 ITPE(20). ITPES(7), ITPS(7).GCI.GP(7).GTAB(7).RHOI. 4 RHOM(7).RSI.RTAB(7).RTGI(10).UTAB(7).CNDCTY(7),XMUI. 5 XMFI.TKNS(7),TSL(30.2.4),TSP(2.2.4),CPM(7).WMMTL(7), b WMIGF.TKNSIN(7) 
	COMMON/PARAMS/GRAV,PI,GTR,RGAS,SIGMA,SGD,THOU,TOL,EC,EP. COMMON/RADTN/ALPC,ABSCF(30),EB.GC(2). DIMENSION X(120). 
	C INITIALIZE VARIOUS CONSTANTS. PI=3. 1415927 
	ORAV s 3:::1. 174 
	RGAS = 1545.0. CP=0.24. SIGMA=4. 7blE-13. 
	THOU=lCOO.O GTR=O. 25 C ABSORPTION COEFFICIENT FOR ALL FIRES IS GIVEN THE DEFAULT VALUE 0.25. DO 191 K=1,30 191 ABSCF(K)=0.2S 
	C INITIALIZE MORE CONSTANTS. EB=16. 3 EC=O. 11 EP=O. 10 
	C COMPUTE THE OXYGEN CONSUMPTION FACTOR FOR EACH MATERIAL. DO 190 M=l,NMATLS 190 FOX(M)=GTAB(M)/GTAB(M) 
	C INITIALIZE THE HEAT FLUX VARIABLES GC(l) AND GC(2). GC (1 )=0. GC(2)=0. 
	C THE NEXT 12 STMTS INITIALIZE THE IWORD AND ISTATE ARRAYS FOR ALL CABIN C LINING SURFACE ELEMENTS. 1=0 
	10. 1=1+1. I1=IMINCI). 12=IMAX(I). DO 20 II =I 1. 12. ,J1=,JMINCI). ,J:i!=';MAXCI). DO 1S ..1';=';1 • ..12. IWORD ( I I, ..1..1) =0. 
	15 ISTATECII.,J,J)=ll 20 CONTINUE C TEST IF ALL LINING SURFACES HAVE BEEN COVERED. 
	IFCI.LT.LSN) GO TO 10 C THE NEXT 14 STMTS INITIALIZE THE IWORDS AND ISTATS ARRAYS FOR ALL SEAT C ELEMENTS. 
	I=LSN 
	30. 1=1+1. IS=I-LSN. ,JMIN(I)=l. ,JMAXCI)=22. IMIN(I)=l. IMAXCI)=2.0*SGWD(IS)+TOL. I2=IMAXCI). 00 40 ..1..1=1.22. DO 35 II=1.12. IWORDS(IS.II,,J,J)=O. 
	35 ISTATS( IS, I I, ..1..1)=11. 40 CONTINUE. 
	IFCI.LT.NS) GO TO 30 C TEST IF ALL SEAT GROUPS HAVE BEEN COVERED. C INITIALIZE THE ARRAY 'IF' USED TO ORGANIZE FIRE BASE AREAS. 
	DO 60 1..1=1.600. 60 IF C1..1 ) =0. 
	C SET. THE COUNTERS OF SMLDRG, FLAMING. AND CHARRED ELMNTS PER SURF TO 0. DO 70 I=l,NS NCE (I) =0 NPECI)=O 
	70. NFECI)=O 
	C 
	C CALL SUBR INIT2 TO SET UP GEOMETRY ARRAYS 
	C 
	CALL. INIT2 
	C 
	C CONVERT THE SMALL TIME STEP SIZE AND STOP TIME FROM THE (INPUT) VALUE 
	... 
	C IN SECONDS TO MILLISECONDS.. IDELT=DELTAT*THOU+O.l. IDTPRV=IDELT. ITFIN=TFINAL*THOU+O. 1. 
	C A VALUE OF IRATIO = 0 RESULTS IN A FLAME SPREAD CALCULATION AT EACH 
	C SMALL INTEGRATION STEP (EACH IDELT). THIS IS A DEFAULT SETTING. IF(IRATId.GT.O)GO TO 80 ITsPRDa l DELTSP=1. 0 GO TO90 
	C ITSPRD IS THE TIME BETWEEN FLAME SPREAD PASSES IN MILLISECONDS, AND C DELTSP IS THE SAME QUANTITY GIVEN IN SECONDS. ONCE THESE VALUES ARE C INITIALIZED THEY REMAIN CONSTANT IN THIS VERSION (3.0). 
	80. ITSPRD=IDELT*IRATIO. DELTSP=ITSPRD/THOU. 
	90 CONTINUE C IPEMS IS THE INTERVAL IN MILLISECONDS BETWEEN SUCCESSIVE OUTPUT OF THE C CABIN GAS VARIABLES. IPSPR IS THE CORRESPONDING VALUE FOR THE FLAME C SPREAD CALCULATIONS. 
	IPEMS=IPEMS*THOU+O. 1. IPSPR=IPSPR*THOU+O. 1. IPAUX = IPAUX * THOU + O.1. 
	C 
	DO 110 NC=1,NCOMPS C C INITIALIZE SPECIES MASS FRACTIONS AND SMOKE FOR UPPER AND LOWER ZONES C OF ALL COMPARTMENTS C 
	CHIL(1.NC) = O. 77. CHIU( 1. NC) = O. 77. CHIL(2,NC) = O. 23. CHIU(2.NC) '" 0.23. CHIL(3.NC) '" O. 0. CHIU<:3. NC) '"' O. 0. CHIL(4.NC) = 0.0. CHIU(4,NC) '"' O. 0. CHIL< 5. NC) = 0.0. CHIU(5.NC) 0.0. 
	C DO 100 NT=1.NTXG+l CHIL(5+NT.NC) = 0.0 
	CHIU(5+NT.NC) = 0.0 
	100. CONTINUE 
	110 CONTINUE C C COMPARTMENT NUMBER 5 IS THE EXTERIOR ALWAYS C 
	CHIL<1. 5) .. 0.77. CHIU(1.5> '"' O. 77. CHIL<2,5) = 0.23. CHIU(2,5) = O. 23. CHIL<3.5) O. 0.
	'"' 
	CHIU(3.5> O. 0. CHIL<4.5) 0.0.
	'"' 
	CHIU(4.5) = O. 0. CHIL<5,5) 0.0.
	'" 
	CHIU(5,5) = O. 0 
	c C ALL COMPARTMENT PRESSURES. TEMPERATURES, AND DENSITIES ARE SET TO C THE AMBIENT VALUES C 
	DO 115 NC=l.NCOMPS. PF(NC) PAMB. TL(NC) = TAM. 
	TU(NC) = TAM 
	RHOL(NC) = PAMB / ( 53.42324 * TAM) RHOU(NC) = RHOL(NC) C CONVERT PRESSURE UNITS TO LBM/(FT-SEC**2) PF(NC) = PF(NC) * GRAV 
	C 
	C TO AVOID STARTING PROBLEMS THE UPPER ZONE VOLUME IS INITIALIZED 
	C TO A NON-ZERO VALUE OF 0.001 * COMPARTMENT VOLUME 
	C CALL XSEC( CH. AREA VTOTAL(NC) -CL(NC) * AREA 
	VOLL(NC) = 0.999 * VTOTAL(NC). VOLU(NC) = 0.001 * VTOTAL(NC). 
	C 
	THIC~NESS) FROM 
	C SET THE THERMAL DISCONTINUITY POSITION (LOWER ZONE 

	C THE LOWER ZONE VOLUME 
	C ZOG = 0.999 * CH CALL HEIGHT( NC. VOLL(NC), ZDG. ZO(NC) ) 
	C 
	C 115 CONTINUE 
	C 00 120 NC=6.11 CHIL(NC.5) = 0.0 CHIU(NC.5) = 0.0 
	120 CONTINUE 
	C PF(~) = PAMB TU(~) = TAM TL(S) = TAM 
	C RHOU(S) -PAMB / ( S3.42324 * TAM) 
	RHOL(S) = RHOU(S) 
	PF(S) -PF(S) * GRAV 
	VOLL (S) -99999. 
	VOLU( 5) -99999. 
	C ZO(S) =99999. 
	C 
	C SET THE MATERIALS SURFACE TEMPERATURES TO THE AMBIENT 
	C DO 130 IC=l.NCOMPS TSP( 1.1. IC) = TAM TSP(1.2, IC) = TAM TSP(2. 1. IC) = TAM TSP(2.2. IC) TAM DO 130 -J=l.LSN TSL(-J. 1. IC) TAM TSL(-J.2. IC) = TAM 130 CONTINUE 
	C 
	C INITIALIZE ARRAY TWO 
	C DO 140 IC-l.50 TWO(IC+51) = 2. ** IC TWO(~I-IC) -2. ** (-IC) 140 CONTINUE 
	TWO( 51) = 1. 
	C 
	C INITIALIZE ARRAY X 
	C 1=0 DO 170 N2=l,NCOMPS DO 150 Nl=l,NSPCS I=I +1 
	150. X(I) = CHIL(Nl,N2). DO 160 Nl-l.NSPCS. I-I+1. 
	160. XlI) = CHIU(Nl,N2). X( 1+1) = PF ( N2 ). X(I+2) = RHOL(N2). X(I+3) = RHOU(N2). X(I +4) .. TL(N2). X(I+5) = TU(N2). X(I+6) = VOLL(N2). X(I+7) = VOLU(N2). X(1+8) = ZD(N2). 
	I '"' I +8. 170 CONTINUE. 
	C 
	~COR CALL SCALE WITH ISW 0 
	C TO. INITIALIZE ARRAY 

	C 
	CALL SCALE(O, X, I) C C INITIALIZE ARRAY XTHEN C 
	~.J'"'l, I. XTHEN(~.J) = X(~.J). 
	DO 180 

	180. CONTINUE 
	C C 
	C SET THE IGNITION SOURCE FLAG TO A DEFAULT OF ZERO 
	C IBURN .. 0 RETURN END 
	SUBROUTINE INIT2 c ---------------------------------------------------------------------­
	OB~ECTIVE(S) C (1) THIS SUBROUTINE INITIALIZES 10 ARRAYS CONTAINING INFORMATION ABOUT C THE GEOMETRIC RELATIONSHIP AMONG THE CABIN SURFACES: C C IARX(L.N) INDICATES POSITION OF SEAT GROUPS WITH RESPECT TO THE C FLOOR (X-Y) PLANE. SUBSCRIPTS CORRESPOND TO THE I AND ~ C INDICES OF THE FLOOR ELEMENTS. VALUE IS THE NUMBER OF C THE SEAT GROUP DIRECTLY ABOVE FLOOR ELMNT L.N. VALUE C OF ZERO INDICATES NO SEAT GROUP ABOVE. C C IARY(L.N) INDICATES POSITION OF OVERHEAD SURFACES (CEILING, HAT C RACK. PSU'S, ETC.) WITH
	C 
	C 
	C ELMNTS WITH 
	C N=2,3.4•... ,8 VALUE -
	C 

	CN C ISWSL(L,S) 11 11 C ISWSL(L,7) 10 10 C ISWSL(L,6) 9 9 C ISWSL(L,5) 8 8 C ISWSL<L,4) .. 7 7 C ISWSL(L.:3) 6 6 C ISWSL(L,2) = 21 20 19 5 21 20 19 5 C ISWSL(L,1) 111 1 44 44 C L..12 :3 4 5 6 7 8 9101112 15 C VALUES OF THE ARRAY FOR ALL OTHER L,N PAIRS WILL BE ZERO. C C ISWSR(L,N) INDICATES THE POSITION OF THE RIGHT-MOST SEAT GROUPS C WITH RESPECT TO THE RIGHT CABIN SIDEWALL. VALUES AND C SUBSCRIPT DEFINITIONS DEFINED ANALOGOUSLY TO ISWSL. C C ISSWLI (IS, N) C AND THESE ARRAYS INDICATE THE POSITION OF THE L
	= 
	= 

	COMMON/CNTRLlDELTAT,DELTSP.ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS, ITIM~. 2 ITSPRD,NPASS.TFINAL,IDBUG1,EPSLN,MAXITR,MAXCUT, 
	1 IPSPR, IPAUX. IRATIO. ISAV•• ISCALE. ITFIN. ITIME. 

	:3 ,JCBSKP COMMON/FIRES/AFM(7) , ASM(7), ISTATE(120, 15), ISTATS(9, 16,22), 
	:3 ,JCBSKP COMMON/FIRES/AFM(7) , ASM(7), ISTATE(120, 15), ISTATS(9, 16,22), 
	1 IWORD(120, 15), IWORDS(9.16,22),NFLM(7),NPYR(7). 2 RGS(10,7),RSS(7),TOTGAS(10),TOTSEM,TRGF(10), 3 TRGS(10),TRSF,TRSS,NCE(30),VITNR,TOTVIT,RADFIR(30), 4 ACM(7),AF(30),AFI,AEXP,COMB(30),DGK,FLML(30),FSN1, IGMN~, IGMXI, 6 IGMX~, IGNFIR, IGNI~(2, 100), IGSN, ISFIRE(30), IVMAX(30), IVMI~(30), IVMN. IVMX, IXFIRE, IZONE(30),~VMAX(30), ~VMIN(30),~VMN,~VMX.K,NFE(30),NFIRES,NI~C,NI~SG, 9 NPE(30),NSFL(7),OMEGA(30).PDH,PIGN,RF(20,4),RFS(7,4), 1 RFWS,RGF(10,7),RGFK(10),RHOZ(30),RSF(7),RSFK,TDG, 2 TBURNI,UZ(30),YZ(30),
	5 FSN2,FSN3.GAMMA(30), IBURN, IF(600), IGMNI, 
	7 
	S 
	4 


	COMMON/GASES/CHIL(ll, S),CHIU(ll, S),CP,NGAS(ll),NSPCS,PAMB,PF(S), 1 R~OAM,RHOL(S),RHOU(S),TAM,TL(5),TU(5),VOLL(5), 2 VOLU(S),ZD(S),XTHEN(120),WMOLEC(11),TWO(101), ~COR(120) 
	3 

	COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30), IRAYS(22),~MAX(30),~MIN(30),LSN.MAXELI,NS, 2 CH,CL(4),CW,DWS, HSTS, IARX(40, 15), IARY(40, 12), ICLL, 3 ICLR, lEND, IFIRL, IFIRR. ILSTL, ILSTR, IONE(9), ISSWL~19, 10), ISSWRI(9, 10), ISSWR~(9, 10)· ISTART,NPRO~, IP~UL, IP~LL, IP~UR, IP~LR,~END,~ONE(9),~START,N~S,NSQ,NV,SGWD(9), 7 SL,SWD(20),VN(20,3),VENTH(24),VENTW(24),VENTT(24), 8 XMN(30),XMX(30),XCOR(9),YCOR(9),Z(30),SSGWD,TVSG, 9 HT1,HT2,HT3,HT4(10),NSSTS.SLSW,SX(30),SZ(30), 1 CNCTNS(24),NCO
	1 IRAY(116), 
	4 ISSWLI(9, 10), 
	S ISWSL(15,S), ISWSR(lS,S), 
	6 

	COMMON/MATLS/TABX(lS, 7,6), TABY(lS,7. 6).NTXG,FOXI,RADTAB(7),RADI, 1 FOX(7),NMATLS,DGI,DGMI7).GAMI,GTAB(7), ITF(20), IRAMPT, 2 ITFC(20), ITFCS(7), ITFS(7), ITP(20),ITPC(20), ITPCS(7), 3 ITPE(20), ITPES(7), ITPS(7), GCI, GP(7), GTAB(7), RHO!' 4 RHOM(7),RSI,RTAB(7),RTGIll0),UTAB(7),CNDCTY(7),XMUI, 5 XMFI,TKNS(7),TSL(30,2,4).TSP(2,2,4),CPM(7),WMMTL(7), 6 WMIGF,TKNSIN(7) 
	COMMON/PARAMS/GRAV, PI, GTR,RGAS, SIGMA. SGD,THOU, TOL,EC,EP 
	COMMON/RADTN/ALP~,ABSCF(30),EB,GC(2) IP~LL THRU IP~UR TO ZERO. 12 IS THE HIGHEST I C INDEX VALUE ON THE FLOOR 
	C INITIALIZE IARY AND 

	I2=IMAX(1). DO 2 N-l,12. DO 2 ·L=l, 12. 
	2 IARY(L,N)=O 
	IP~LL=O 
	IP~UL=O 
	IP~LR=O 
	IP~UR·O 
	C THE LOOP THRU STMT S LOADS IARY(L, 12) WITH I INDICES FROM THE CEILING 
	C ICLR IS THE RIGHT-MOST CEILING SURF, ICLL THE LEFT-MOST. L=I2+1 DO S I=ICLR. ICLL 
	C SKIP VERTICAL CEILING SURFACES IF(VN(I,3). EG.O. )GO TO S Il=IMIN(I) I2=IMAX(I) DO 4 11=11.12 L=L-l 
	4 IARYIL,12)=II 5 CONTINUE NPRO~ AND PREPARE TO LOAD IARY(L,ll) 
	C INITIALIZE 

	NPROJ=O. IDX=11. IX=ICLL+l. 
	C LOOP THRU STMT 9 LOADS IARY(LL, 11) WITH UPPER HAT RACK SURFACE I C INDICES. IF NO SUCH UPWARD FACING SURFACES ARE FOUND NO LOADING TAKES C PLACE AND NPROJ WILL STAY = O. 
	DO 9. I=IX,LSN 
	C TEST FOR SURFACE I BEING UPWARD FACING BY USING Z-COMPONENT OF NORMAL IF(VN(I,3).NE.1.0)GO TO 9 IPJUL=I LL=O 11=IMIN(I) 12=IMAX(I) DO 7 11=I1.I2 LL=LL+l 
	7. IARY(LL,IDX)=II 
	C HAT. RACK FOUND. NPROJ=l: NPROJal ISTOR=I 
	C SINCE A HAT RACK WAS FOUND SKIP TO STMT 11 TO FINISH FILLING C IARY(LL,ll} GO TO 11 9 CONTINUE C IF CONTROL REACHES THIS POINT,NO HAT RACK EXISTS SO SKIP TO STMT 27 
	Gq TO27 C LOOP THRU STMT 14 LOADS IARY(LL, 10) WITH I INDICES FROM THE LOWEe C SURFACE OF THE HAT-RACK. 
	11. IX=ISTOR+l. IDX=10. DO 14 I=IX, LSN. IF(VN(I,3).NE. -1.0)GO Tq 14. IPJLL=I. 11=IMIN( I>. 12=IMAX(I}. LL=12-Il+2. DO 13 II= I1, 12. LL=LL-l. 
	13. IARY(LL, IDX )=II. GO TO17. 
	14 CONTINUE C IF CONTROL REACHES THIS POINT NO HAT RACK LOWER SURFACE HAS BEEN FOUND C TO MATCH THE UPPER LEFT SURFACE DISCOVERED PREVIOUSLY. THEREFORE C WRITE AN. ERROR MESSAGE AND STOP. 
	WRITE(6.1:5) 
	1:5. FORMAT(/10X,4BHHAT RACK LEFT LOWER SURFACE. NOT FOUND.-.PGM.STOP) 
	999 STOP C LOOP THRU STMT 20 LOADS IARY(LL,10) FOR THE LOWER SURFACE OF THE RIGHT C HAT RACK. 
	17 IX=ICLR-l. DO 20 1=2, IX. IF(VN(I.3}.NE.-l.0)GO TO 20. IPJLR=I. Il=IMIN(I). 12=IMAX(I). IDX=10. LLaIMAX(l)+l. DO 19 II= I1. 12. 1..1..-1..1..-1. 
	19. IARY(LL.IOX}=II. ISTOR=I. GO TO22. 
	20 CONTI NlJE C IF NO RIGHT HAT RACK LOWER SURFACE IS FOUND (AFTER A LEFT HAT RACK C HAS BEEN). WRITE AN ERROR MESSAGE AND STOP. 
	WRITEI6, 21) 21 FORMATI/I0X, 49HHAT RACK RIGHT LOWER SURFACE NOT FOUND -PGM STOP) GO TO 999 22 IT=ISTOR+1 
	IDX=11 C LOOP THRU STMT 24 LOADS IARYILL, 11) FOR THE UPPER SURFACE OF THE RIGHT C HAT RACK. 
	DO 24 I=IT, IX. IF(VN( I, 3l. NE. 1. O)GO TO 24. IP,JUR=I. I1=IMINII). I2=IMAXII). LL=IMAX(1)-I2+I1-1. DO 23 11=11. 12. LL=LL+1. 
	23 IARYILL,IDX)"II GO TO27 24 CONTINUE C IF NO RIGHT HAT RACK UPPER SURFACE IS FOUND WRITE A MESSAGE AND STOP. WRITE(6.25) 25 FORMATI/10X,49HHAT RACK RIGHT UPPER SURFACE NOT FOUND -PGM STOP) GO TO 999 C THE NEXT 15 STMTS INITIALIZE ARRAY IARX. FIRST LOAD THE ARRAY WITH O. 
	27. I2"IMAX(1). DO 30 N:a1. l'. DO 30 L=1. 12. 
	30 IARXIL,N)=O C LOOP THRU STMT 40 LOADS THE SEAT GROUP NUMBER INTO IARXIL,N) WHERE C LAND N HAVE VALUES EQUAL TO THE FLOOR I AND ,J INDICES OVER WHICH A C SEAT GROUP STANDS. lONE AND ,JONE HAVE BEEN COMPUTED FROM XCOR AND YCDR C IN SUBROUTINE INPUTG. 
	DO 40 IS=1.NSG. I1=IONE( IS)+1. I2=SGWD(IS)*2.0+TOL. I2:aIONE I IS) +12. ,J 1=,JONE"( IS) + 1. ,J2:a,JONE ( IS) +4. IX=IS. DO 35 L=I1. 12. DO 35 N..,J1.,J2. 
	IAR~{L.N)=IX 
	35. 

	40 CONTINUE C THE NEXT 49 STMTS LOAD THE ARRAYS ISWSR AND ISWSL. FIRST SET THEM TO C ZERO. 
	I2=,JMAX(1). DO 45 L=1. 12. DO 45 N"1.e. ISWSRIL.N)=O. 
	45 ISWSL(L.N)=O C ILSTL, IFIRL, IFIRR. AND ILSTR ARE FOUND FROM THE MAXIMUM LINING SURF C I VALUE, IMAX(LSN), AND THE MINIMUM I INDEX FOR THE FIRST RIGHT SIDE­C WALL SURFACE, IMIN(2). NOTE HOW THE ASSUMPTION OF STANDARD SEAT SIZE C AND POSITION IS USED. 
	ILSTL=IMAX(LSN)-2. IFIRL.. ILSTL-6. IFIRR=IMIN(2)+2. ILSTR=IFIRR+6. 
	C LOOP THRU STMT 60 SETS UP ISWSR(L,N) 
	DO 60 15=1. NSG IX=IS I=LSN+IS 
	C lEND IS THE VALUE OF THE FLOOR I INDEX BELOW THE RIGHT EDGE OF A SEAT C GROUP. IF THE DISTANCE BETWEEN THE SEAT RIGHT EDGE AND THE RIGHT SIDE­C WALL IS ) 2 ELMNTS DO NOT INCLUDE THIS SEAT IN ISWSR 
	IEND=2.0*SGWD(IS)+TOL IEND=IONE(IS)+IEND IF«IMAX(l)-IEND). GT. 2)GO TO 60 ';l="'ONE(IS)+l ';;Z="'ONE ( IS) +3 
	"''''=22 C LOOP THRU STMT 50 SETS UP ISWSR(L, 1) AND ISWSR(L,2) FOR SEAT CUSHION C ELMNTS. SUBSCR L DETERMINED BY POSITION OF SEAT WRT SIDEWALL'; INDEX. 
	DO 50 ';=Jl,J2 .;J=J"'-l 
	ISWSR("', 1) =IX ISWSR(J.2)=J'" 
	50. CONTINUE. L=J2+1. ISWSR (L. 1 )=IX. 
	,)J=4 
	C LOOP THRU STMT 55 SETS UP ISWSR(L.2) THRU (L.8) FOR SEAT BACK ELMNTS C SUBSCR L DETERMINED BY POSITION OF SEAT WRT SIDEWALL.') INDEX. Dq 55 N=2.8 
	",,)=,)J+l 
	55 ISWSR(L.N)=J,). 60 CONTINUE. 
	C LOOP THRU STMT 75 SETS UP ISWSL(L.N) DO 75 IS=l.NSG IX=IS I=LSN+IS 
	C IF. THE LEFT EDGE OF THE SEAT GROUP IS GREATER THAN 2 ELMNTS FROM THE 
	C LEFT SIDEWALL. DO NOT INCLUDE THIS SEAT IN ISWSL. IF(IONE(IS).GT.2)GO TO 75 ,)1=JONE ( IS) +1 "'2=JONE(IS)+3 
	,)J=22 
	C LOOP THRU STMT 65 SETS UP ISWSL(L. 1) AND (L.2) FOR SEAT CUSHION ELMNTS 
	C SUBSCR L DETERMINED BY POSITION OF SEAT WRT SIDEWALL '" INDEX. DO 65 ,)=,)1.J2 "'J=JJ-l
	.. 
	ISWSL ("'. 1> =1 X ISWSL(",.2)=,),) 
	65. CONTINUE. L=')2+1. ISWSL(L.l)=IX. 
	JJ=4 
	C LOOP THRU STMT 70 SETS UP ISWSL(L.2) THRU (L.B) FOR SEAT BACK ELMNTS 
	C SUBSCR L DETERMINED BY POSITION OF SEAT WRT SIDEWALL '" INDEX. DO 70 N=2.8 "',)="',)+1 
	70. ISWSL(L.N)=,)'" 
	75 CONTINUE C THE NEXT 35 STMTS (THRU STMT 115) SET UP THE 4 ARRAYS ISSWLI. ISSWL"'. C ISSWRI. AND ISSWR"'. FIRST LOAD THEM WITH ZERO. 
	DO 85 IS=1. 9 
	DO eo ';-1. 10 
	ISSWRI (IS. ,)=0 ISSWR"'(IS.';)=O ISSWLI (IS. "')=0 
	ISSWL~(IS.~)=O 
	80. 

	B5 CONTINUE C LOOP OVER THE NUMBER OF SEAT GROUPS, NSG. C RIGHT FLOOR I INDEX OVER WHICH SEAT GROUP C WITHIN 2 ELMNTS OF THE RT SIDEWALL TO BE 
	DO 11::1 IS=1.NSQ 
	IEND=2.0*SGWD(IS)+ToL 
	IEND=IoNE(IS)+IEND 
	IF«IMAX(1)-IEND).GT.2)Go 
	IX-~oNE( IS) 
	~-1 TO ~-4 MEMBERS OF 
	C LOAD THE 

	C SIDEWALL INDICES. ~""1. 4 IX"IX+l ISSWRI(IS,~)eIFIRR ISSWR~(IS,~)""IX 
	DO 90 
	90 

	TO 100 ISSWRI AND 
	lEND. IS AGAIN THE MAXIMUM 
	IS STANDS. THE SEAT MUST BE ISSWR~ 
	INCLUDED IN ISSWRI AND 

	ISSWR~ WITH VALUES OF RIGHT 
	~-5 TO ~-10 MEMBERS OF ISSWRI AND ISSWR~ WITH VALUES OF RIGHT C SIDEWALL INDICES. 
	C LOAD THE 

	IX-~ONE(IS)+4 
	IV=ILSTR+l. ~-5.10. IV=IV-l. ~)-IV. 
	DO 95 
	ISSWRI (IS, 

	ISSWR~(IS,~)"IX C LOAD THE ~-1 TO ~"4 MEMBERS OF ISSWLI AND ISSWL~ WITH VALUES OF LEFT C SIDEWALL INDICES. 
	95 

	100. IF(IONE(IS). GT. 2)GO TO 115 
	IX-~ONE( IS) 
	DO 105 ~"1.4 IX.. IX+1 
	ISSWLI(IS.~)-ILSTL 
	ISSWL~(IS,~)-IX. IX-~ONE( IS) +4. IV-IFIRL-l. 
	105. 

	~"::I TO ~-10 MEMBERS 
	C LOAD THE 

	C SIDEWALL INDICES. DO 110 ~"5. 10 IV-IV+l ~)"IV 110 ISSWL~(IS,~)"IX 115 CONTINUE 
	ISSWLI ('IS, 

	C THE NEXT B STMTS COMPUTE C THE CEILING, FHMIN, FT. C 'RACK DISTANCE. 
	IF(NPRo~.EG.O)Go TO 
	FHMIN-Z(IP~LL) 
	GO TO 120 
	117. FHMIN"Z(ICLL) I2=ICLL-l DO 119 I=ICLR.I2 IF(Z(I ). GT. O. . AND. 
	119. CONTI NUE 
	THE 
	THE 
	ISSWL~ WITH VALUES OF LEFT 
	OF ISSWLI AND 


	MINIMUM DISTANCE FROM THE CABIN FLOOR TO 
	IF A HAT RACK IS PRESENT FHMIN .. FLOOR TO HAT 117 
	Z(I ).LT. FHMIN)FHMINeZ(I) 
	C THE NEXT 19 STMTS COMPUTE THE MINIMUM DISTANCE, XMN. AND MAXIMUM C DISTANCE. XMX, OF A LINING SURFACE FROM THE FLOOR. HORIZONTAL SURFACES C (THOSE PARALLEL TO THE FLOOR) WILL HAVE XMN-XMX AND THE FLOOR (SURF 1) C WILL HAVE XMN -XMX .. O. NOTE THAT BETTER VARIABLE NAMES WOULD BE C ZMX AND ZMN. VALUES ARE IN FT. 
	120. XMN(1 )-0. XMX (1 )"0.. DO 129 I-2.LSN. 
	C WHEN THE Z-COMPONENT OF THE SURF NORMAL, VN(I.3), IS ZERO SURF I IS 
	C VERTICAL SO XMN IS NOT = XMX. IF(VN( I, 3) . EG. O. i GO TO 121 
	C HORIZONTAL SURFACE, XMX = XMN = Z, THE SURFACE DISPLACEMENT. XMN(I)=Z(I) XMX(I)=Z(I) GO TO 129 
	C TEST TO FIND IF THIS IS A RIGHT FACING VERT. SURF. VN(I, 1) ) O. 121 IF(VN(I, 1>' GT. 0.) GO TO 123 
	C LEFT FACING VERTICAL SURFACE, VN(I,l) ( O. XMN( I )=XMX( 1-1) TEMP=IMAX(I)-IMIN(I)+l TEMP=TEMP/2. 0 XMX(I)=XMN(I)+TEMP GO TO 129 
	C RIGHT FACING VERTICAL SURFACE. 
	123. XMX(I)=XMN(I-1). TEMPaIMAX(I)-IMIN(I)+l. TEMP=TEMP/2. 0. XMN(I)=XMX(I)-TEMP. 
	129 CONTINUE C LOWEST EDGE OF THE LAST LINING SURFACE. I=LSN, MEETS THE FLOOR C SO XMN(LSN) = O. 
	XMN(LSN)=O.. RETURN. 
	E~D 
	CCCCCC C 
	SUBROUTINE RDIGTN C ---------------------------------------------------------------------­
	OB,JECTIVE(S) 
	(1). 
	(1). 
	(1). 
	READ IN DATA DESCRIBING THE IGNITION SOURCE FIRE. 

	(2) 
	(2) 
	INITIALIZE VARIABLES CONCERNED WITH THE IGNITION SOURCE.. COMMENTS. 

	(1). 
	(1). 
	A LIMITED CAPABILITY TO SET LINING SURFACE ELMNTS TO AN INERT. STATE BY INITIALIZING THEM TO STATE 4 IS INCLUDED.. 


	COMMON/CNTRL/DELTAT.DELTSP.ECOFLG. IDELT. IDENT(20). IDTPRV, IPEMS. 1 IPSPR,IPAUX.IRATIO, ISAVE. ISCALE, ITFIN. ITIME. ITIM2, 2 ITSPRD.NPASS.TFINAL,IDBUG1,EPSLN,MAXITR,MAXCUT. 3 ,JCBSKP 
	1~), ISTATS(9, 16.22), 1 IWORD(120, 1~), IWORDS(9, 16.22),NFLM(7):NPYR(7), 2 RGS(10,7),RSS(7).TOTGAS(10),TOTSEM.TRGF(10), 3 TRGS(10),TRSF,TRSS.NCE(30).VITNR.TOTVIT.RADFIR(30). 4 ACM(7),AF(30).AFI.AEXP.COMB(30),DGK.FLML(30),FSN1, ~ FSN2.FSN3.GAMMA(30). IBURN.IF(600). IGMNI. IGMN,J, IGMXI, 6 IGMX,J. IGNFIR. IGNI,J(2. 100), IGSN. ISFIRE(30). IVMAX(30), 7 IVMIN(30). IVMN. IVMX. IXFIRE. IZONE(30),,JVMAX<30), B ,JVMIN(30).,JVMN.,JVMX.K,NFE<30).NFIRES.NI,JC.NI,JSG. 9 NPE(30).NSFL<7).OMEGA(30).PDH.PIGN.RF<20.4).RFS
	COMMON/FIRES/AFM(7) , ASM(7). ISTATE(120, 

	COMMON/GASES/CHIL<11,~),CHIU(11.~).CP,NGAS(11).NSPCS.PAMB,PF(~). 
	RHOAM.RHOL(,).RHOU<').TAM,TL(~),TU(,).VOLL('), 
	1. 

	VOLU<'),ZD(~).XTHEN<120),WMOLEC(11).TWO(101), 3 ,JCOR(120) COMMON/GMTRY/IMATL(20). IMATS(7). IMTLP(4), IMAX(30). IMIN(30). 1 IRAY(116).IRAYS(22),,JMAX(30),,JMIN<30),LSN,MAXELI,NS• 
	2 

	.2 CH.CL(4).CW.DWS.HSTS, IARX(40, 1~). IARY(40. 12),ICL~. 3 ICLR. lEND. IFIRL, IFIRR. ILSTL. ILSTR. IONE(9). 4 ISSWLI(9, 10), ISSWL,J<9, 10), ISSWRI(9. 10). ISSWR,J<9, 10). ISWSL<l~.g),ISWSR(l~.a). ISTART.NPRO,J. IP,JUL.IP,JLL.· 6 IP,JUR.IP,JLR.,JEND.,JONE(9).,JSTART.N,JS.NSG.NV,SGWD<9). 7 SL.SWD(20).VN<20.3),VENTH(24).VENTW(24).VENTT(24). B XMN(30).XMX(30).XCOR<9).YCOR<9).Z<30).SSGWD.TVSG. 9 HT1.HT2.HT3.HT4(10),NSSTS.SLSW,SX<30),SZ(30), 1 CNCTNS<24i.NCOMPS. IFRCMP,FLOW(24). INTO(24),VTOTAL(4), 2 FHMIN 
	, 

	COMMON/MATLS/TABX<lB,7.6).TABY<la.7.6),NTXG.FOXI.RADTAB(7).RADI. 1 FOX(7),NMATLS.DGI,DGM(7).GAMI,GTAB(7).ITF(20),IRAMPT, 2 ITFC(20), ITFCS(7). ITFS(7), ITP (20). ITPC(20), ITPCS(7), 3 ITPE(20), ITPES(7), ITPS(7).GCI,GP(7),GTAB(7),RHOI, 4 RHOM(7). RSI. RTAB (7), RTGI (10), UTAB (7), CNOCTY(7), XMUI. , XMFI,TKNS(7),TSL(30.2.4),TSP(2.2.4),CPM(7),WMMTL(7). 6 WMIGF.TKNSIN(7) 
	COMMON/PARAMS/GRAV.PI. GTR,RGAS, SIGMA, SGO, THOU. TOL.EC,EP COMMON/RADTN/ALPC.ABSCF(30).EB.GC<2) C READ CARD TYPE 37. IGNITION FUEL CHARACTERISTICS AND AMOUNT. READ<,.2) GCI.GAMI.WMIGF,RHOI,XMUI.RADI.XMFI C READ CARD TYPE 38. IGNITION FUEL HEAT RELEASE RATE, RAMP-IN TIME. READ<'.2) DGI.RAMPT C READ CARD TYPE 39, IGNITION FUEL SMOKE AND GAS PRODUCTION RATES READ<',2) RSI. (RTGI(I). I=1.NTXG) C CONVERT GAS PRODUCTION RATES FROM MICROLBM/(FT*FT*S) TO LBM/(FT*FT*S) 00 9 M-l.NTXG 9 RTGI(M)=RTGI(M)*l. E-6 
	C READ CARD TYPE 40, INGITION SURFACE NUMBER (~, 1) IGSN 2 FORMAT (8F10. 1) C READ CARD TYPE 41, NUMBER OF IGN ELMNTS AND IGN FIRE BASE PERIMETER. 
	READ 

	NI~SG,PIGN. 4 FORMAT(I5,FI0.1l. 1 FORMAT(2I5). 
	READ(5,4) 

	C SET THE FLAG IBURN TO 1 TO SHOW THAT THE IGN FIRE IS BURNINGs COMPUTE C THE TOTAL BASE AREA OF THE FIRE, AFI; AND THE BURNING TIME, TBURNI, IN C SECONDS. 
	IBURN-l 
	AFI=NI~SQ*SQD*SQD 
	IRAMPT = 1000. * RAMPT 
	TBURNI = 0.5 * RAMPT + XMFI / (AFI * RHOI * XMUI) C SET THE NUMBER OF FLAMING ELMNTS ON THE IGN SURF TO THE NUMBER OF IGN C FIRE ELMNTS. SET ITFCP FOR LATER PACKING, AND COMPUTE THE OXYGEN C CONSUMPTION FACTOR FOR THE IGN FIRE. 'AD~UST THE GROSS HEAT OF COMBUS­C TION OF THE IGN SRC FUEL BY THE RADIATION LOSS FACTOR. 
	NFE(IGSN)-NI~SQ 
	ITFCP-TBURNI+. 00001. FOXI=QCIIGAMI. QCI-QCI*(l.-RADI). 
	C 
	C COMMPUTE THE INITIAL RATES OF HEAT, SMOKE, AND GAS GENERATION AND C OXYGEN CONSUMPTION FOR THE IGNITION SOURCE FIRE 
	C 
	FCTR•1. / (1.+RAMPT/DELTAT). DQI • FCTR * DQI. RSI -FCTR * RSI. 
	DO3.M=1, NTXG 
	3. RTGI(M) -RTGI(M) * FCTR. FOXI -FOXI * FCTR. 
	C C THE NEXT q STMTS SET UP THE ISTATE OR ISTATS ARRAY MEMBERS FOR IGN SRC ~ INDICES OF EACH ELEMENT IS READ. 
	C ELEMENTS AFTER THE I AND 

	KK.l,NI~SQ ~ INDICES. THESE IGNI~ FOR LATER USE. 
	DO 10 
	C READ CARD TYPE 42, IGN SRC FIRE ELEMENT I AND 
	C INDICES ARE STORED IN THE ARRAY 

	READ(~h·q (IGNI~(I.KK), 1=1,2). II-IGNI~( L KK). ~~-IGNI~(2,KK). 
	C IF THE IGNITION SURFACE IS A SEAT, GO TO STMT , TO SET UP ISTATS. IF(IGSN.GT.LSN) GO TO 5 ~. ISTATE(II,~~)-ITFCP*100+33 
	C IGNITION SURFACE IS A LINING SURFACE, SET UP ISTATE FOR THIS I AND 

	GO TO10. 5 IS=IGSN-LSN. II,~~)-ITFCP*100+33. 
	ISTATS(IS, 

	10 CONTINUE IGNI~ TO FIND THE MAXIMUM AND MINIMUM ~ VALUES AND SAVE THEM IN THE C VARIABLES IGMNI, ETC. THESE ARE USED LATER TO ISOLATE THE IGN SRC. 
	C THE NEXT 10 STMTS SCAN THE ARRAY 
	C VALUES OF THE IGN SRC ELMNT I AND 

	IGMNI=200. IGMXI=-1. 
	IGMN~=200 
	IGMX~=-l. DO 15 KK=1. NI ~SQ. IF( IQNI.J( L )0(.)0 . LT. IQMNI) IQMNI=IQNI.J( L)o(.)o(.). 
	IF(IGNI~(l,KK).GT. IGMXI) IGMXI=IGNI~(l,KK) 
	IF(IGNI~(2,KK). LT. IGMN~) IGMN~=IGNI~(2,KK) 
	IF(IGNI~(2,KK).GT. IGMX~) IGMX~=IGNI~(2,KK) 
	15 CONTINUE 
	C READ CARD TYPE 43, NUMBER OF ELMNTS TO BE SET TO CHARRED (INERT) STATE 1) NIJC IF(NIJC. EG. 0) GO TO 30 DO 20 KK=l,NIJC 
	READ ( 5, 

	C READ CARD TYPE 44, I AND J INDICES OF CHARRED ELEMENTS 
	READ(5. 1) 1.J AN~ INCREASE NCE, THEN C SET THE VALUE OF ISTATE(I,J) TO INDICATE THIS ELMNT IS INERT. 
	C FIND THE SURFACE ON WHICH THIS ELMNT LIES 

	II"IRAYII). NCE(II)=NCE(II)+l. CALL CVOUT(I,J, 1, 1ST, ISTP, ITFCP). ISTATE( 1. J) "44. 
	20 CONTINUE C 
	30 CONTINUE C C READ CARD TYPE 45, VENT NUMBER AT WHICH THERE IS AN EXTERIOR FIRE C IF THERE IS NO SUCH FIRE, RETURN C 
	READ(S,l) IFRVNT C 
	IF(IFRVNT .EG. 0) RETURN C C READ CARD TYPE 46. DESCRIPTION OF FIRE GASES AND FLOW RATES C 
	READ(S,35) RHOEFG, TEFG. FLOWIN, FLWOUT 
	35 FORMAT(8F10.1) C C READ CARD TYPE 47. COMPOSITION OF EXTERIOR FIRE GASES 
	READ(5,3~) (CHIEFG(N), N=l,NSPCS) 
	C RETURN END 
	SUBROUTINE ECHO C C ---------------------------------------------------------------------­
	C OS-JECTIVE IS) C (1) ECHO INPUT DATA FOR ERROR CHECKING. C COMMENTS C (1) o'ECOFLG" .. 0 RESULTS IN A RETURN WITH ONLY TITLE AND CASE ID C PRINTED. C (2) MOST WRITE STMTS ARE SELF-EXPLANITORY. SO FEW COMMENTS HAVE BEEN C ADDED FOR THEM. C C 
	COMMON/CNTRL/DELTAT. DELTSP, ECOFLG, IDELT. IDENT(20), IDTPRV, IPEMS. 1 IPSPR, IPAUX, IRATIO. ISAVE. ISCALE, ITFIN, ITIME. ITIM2, 2 ITSPRD, NPASS. TFINAL, IDBUG1, EPSLN,MAXITR.MAXCUT. 3 -JCBSKP 
	COMMON/FIRES/AFM(7), ASM(7), ISTATE ( 120. 1'), ISTATS (9. 10,22), 1 IWORD(120, 1'), IWORDS(9, 10.22),NFLM(7).NPYR(7), 2 RGS(10.7),RSS(7),TOTGAS(10),TOTSEM.TRGF(10), 3 TRGS(10).TRSF.TRSS,NCE(30),VITNR,TOTVIT,RADFIR(30), 4 ACM(7),AF(30),AFI,AEXP,COMS(30),DGK,FLML(30),FSN1, , FSN2,FSN3,GAMMA(30), IBURN. IF(oOO),IGMNI, IGMN-J, IGMXI, 
	o IGMX-J. IGNFIR, IGNI-J(2, 100), IGSN, ISFIRE(30), IVMAX(30). 7 IVMIN(30), IVMN.IVMX, IXFIRE, IZONE(30),-JVMAX(30), 8 -JVMIN(30),-JVMN,-JVMX,K,NFE(30),NFIRES,NI-JC,NI-JSG, 9 NPE(30),NSFL(7).OMEGA(30),PDH.PIGN,RF(20,4),RFS(7,4). 1 RFWS,RGF(10,7),RGFK(10),RHOZ(30),RSFI7).RSFK,TDG. 2 TSURNI,UZ(30),YZ(30),ZB(30),RHOEFG,CHIEFG(11), 3 FLOWIN,FLWOUT,TEFG,IFRVNT,GENRAT(11),TDGMTL(7), 4 TP(7),TPC(7) 
	COMMON/GASES/CHIL(ll, '),CHIU(ll, S),CP,NGAS(ll),NSPCS,PAMB,PF('). 1 RHOAM,RHOL(S),RHOU('),TAM,TL('),TU('),VOLL('), 2 VOLU(,),ZD(S),XTHEN(120),WMOLEC(11),TWO(101), 3 -JCOR(120) 
	COMMON/GMTRY/IMATL(20). IMATS(7), IMTLP(4), IMAX(30). IMIN(30), 1 IRAY(110),IRAYS(22),-JMAX(30),-JMIN(30),LSN,MAXELI,NS, 2 CH,CL(4),CW.DWS,HSTS.IARX(40, 1'). IARY(40. 12). ICLL, 3 ICLR. lEND. IFIRL, IFIRR, ILSTL, ILSTR, IONE(9), ISSWR~(9, 10). ISTART,NPRO~, IP~UL, IP-JLL, 
	4 ISSWL I (9, 10), ISSWL-J(9. 10), ISSWRI(9. 10), 
	, ISWSL(1',8), ISWSR(l',S), 

	IP~LR,-JEND,-JONE(9),-JSTART,N~S,NSQ.NV,SGWD(9), 7 SL,SWD(20),VN(20.3),VENTH(24),VENTW(24),VENTT(24), S XMN(30),XMX(30),XCOR(9),YCORC9),Z(30),SSGWD,TVSQ, 9 HT1,HT2,HT3,HT4(10),NSSTS.SLSW,SX(30),SZ(30), 1 CNCTNS(24),NCOMPS, IFRCMP,FLOW(24), INTO(24).VTOTAL(4), 2 FHMIN 
	IP~LR,-JEND,-JONE(9),-JSTART,N~S,NSQ.NV,SGWD(9), 7 SL,SWD(20),VN(20.3),VENTH(24),VENTW(24),VENTT(24), S XMN(30),XMX(30),XCOR(9),YCORC9),Z(30),SSGWD,TVSQ, 9 HT1,HT2,HT3,HT4(10),NSSTS.SLSW,SX(30),SZ(30), 1 CNCTNS(24),NCOMPS, IFRCMP,FLOW(24), INTO(24).VTOTAL(4), 2 FHMIN 
	IP~LR,-JEND,-JONE(9),-JSTART,N~S,NSQ.NV,SGWD(9), 7 SL,SWD(20),VN(20.3),VENTH(24),VENTW(24),VENTT(24), S XMN(30),XMX(30),XCOR(9),YCORC9),Z(30),SSGWD,TVSQ, 9 HT1,HT2,HT3,HT4(10),NSSTS.SLSW,SX(30),SZ(30), 1 CNCTNS(24),NCOMPS, IFRCMP,FLOW(24), INTO(24).VTOTAL(4), 2 FHMIN 
	IP~LR,-JEND,-JONE(9),-JSTART,N~S,NSQ.NV,SGWD(9), 7 SL,SWD(20),VN(20.3),VENTH(24),VENTW(24),VENTT(24), S XMN(30),XMX(30),XCOR(9),YCORC9),Z(30),SSGWD,TVSQ, 9 HT1,HT2,HT3,HT4(10),NSSTS.SLSW,SX(30),SZ(30), 1 CNCTNS(24),NCOMPS, IFRCMP,FLOW(24), INTO(24).VTOTAL(4), 2 FHMIN 
	o IP-JUR, 


	COMMON/MATLS/TABXI18,7.0),TABYI18,7,0),NTXG,FOXI,RADTAB(7),RADI, 1 FOX(7),NMATLS,DGI,DGM(7),GAMI,GTAB(7), ITF(20), IRAMPT, 2 ITFC(20), ITFCS(7), ITFS(7). ITP(20). ITPC(20). ITPCS(7), 3 ITPE(20l. ITPE5(7), ITPS(7), GCI, GP (7), GTAB (7), RHO!. 4 RHOM(7),RSI,RTAB(7),RTGIC10),UTAB(7),CNDCTY(7),XMUI, 5 XMFI,TKNS(7),TSLI30,2.4),TSPI2,2,4),CPM(7),WMMTLI7), 

	o. WMIGF,TKNSIN(7). COMMON/PARAMS/GRAV,PI,GTR,RGAS,SIGMA.SGD,THOU,TOL,EC,EP. COMMON/RADTN/ALPC,ABSCF(30),EB,GCI2). INTEGER ECOFLG. 
	o. WMIGF,TKNSIN(7). COMMON/PARAMS/GRAV,PI,GTR,RGAS,SIGMA.SGD,THOU,TOL,EC,EP. COMMON/RADTN/ALPC,ABSCF(30),EB,GCI2). INTEGER ECOFLG. 


	C C WRITE THE RUN ID C WRITElo,8)(IDENTlM),M=1,20) 
	8 FORMAT(lH11145X. 14HPROGRAM DACFIR,5X, 22HVERSION 3.0--1 APR 811/33 1X,61HCOMPUTER SIMULATION OF FIRE WITHIN A TRANSPORT AIRCRAFT CABIN 21126X,10HDATA CASE:, 5X,20A4) 
	IF(ECOFLG.LE.OlRETURN C C WRITE THE TIME AND NUMERICS CONTROL DATA. C 
	DELTAT,TFINAL,EPSLN,MAXITR,MAXCUT,~CBSKP,
	WRITE(6, 10l 

	IRATIO, ISCALE 
	10 FORMAT(/IS1X.27HINPUT SUMMARY ( ECOFLG = 1)/2X,20HPROGRAM CONTROL *DATAI13X. 18HTIME STEP (SEC) = ,F7. 3.2X, 18HSTOP TIME (SEC) •. F8. 3. *2X,18HCONV. TOLERANCE = ,F8.6.2X, 17HMAX ITERATIONS = • 13.2X, 19HMAX 
	* STEP CUT LVL = ,I3113X,22H~ACOBIAN SKIP CNTRL = ,I2.2X.34HPASS RA *TIO FOR FLAME SPRD CALCS = . I5.2X,26HSCALE FACTOR EVAL CNTRL -• *15) 
	C. C WRITE OUTPUT CONTROL DATA.. C. 
	IIPEMS • IPEMS I 1000. IIPSPR • IPSPR I 1000. IIPAUX = IPAUX / 1000. WRITE(6.1ll IIPEMS. IIPSPR. IIPAUX. 
	11. FORMAT(/3X.36HCABIN ATMS DATA PRNT INTRVL (SEC) = .I5.2X,36HFLAME *SPRD DATA PRNT INTRVL (SEC) • ,I5,2X.35HAUXILLARY DATA PRNT INTRVL 
	* (SEC) •• 15) C C WRITE' THE CABIN HEIGHT, WIDTH. NUMBER OF COMPARTMENTS, AND COMPo NO. C FOR ANY INTERIOR FIRES. C 
	WRITE(6, 12) CH, CW, NCOMPS. IFRCMP 
	12 FORMATC/2X. 19HCABIN GEOMETRY DATAI13X,29HMAX HEIGHT AT CEILING (FT *) • ,F6. 1.2X.22HWIDTH AT FLOOR CFT) ,F6. 1.2X,25HNUMBER OF COMPAR *TMENTS • ,I2,2X, 19HFIRE COMPARTMENT = ,12) 
	C C WRITS THE COMPARTMENT LENGTHCS) C 
	WRITE(6.13) CI,CLCI).I=l,NCOMPS). 13 FORMATC/3X.26HCOMPARTMENT LENGTH(S) CFT),. 
	*4(BH NO -,I2.7H LTH = ,F5. 1» C C WRITE THE NUMBER OF SURFACES. NUMBER OF SEAT GROUPS. AND CEILING DEFN. C 
	WRITEC6.14) LSN,NSG. ICLL. ICLR 14 FORMAT(/3X,25HNUMBER LINING SURFACES· ,I3,3X.21HNUMBER SEAT GROUP *S • ,I3,3X,23HLEFT CEILING SURFACE = . I2,3X.24HRIGHT CEILING SURFA 
	*CE • •12) C C WRITE THE LINING SURFACE DESCRIPTIONS. C 
	WRITEC6.15) 
	15 FORMATC/3X. 19HLINING SURFACE DATAII,X, 10HSRF NUMBER.3X. 10HWIDTH CF (I.~.K),3X. 18HMATERIAL TY *PE CODE/) 
	*T).3X.13HDSPLCMNT (FT),3X. 19HNORMAL VCTR 

	C 
	DO 16 I-l,LSN. 16 WR ITE (6. 17) I. SWDCI)•Z(I ). CVN<I,,J), ~= 1, 3), IMATL CI). 17 FORMAT(9X. 12, llX. F5. 1. 9X. F'. 1. 5X, F6. 3. lX, F6. 3. lX. F6. 3. lOX. 12). 
	C C WRITE THE SEAT GROUP DATA C 
	WRITEC6.18) 18 FORMAT(lH11113X. 15HSEAT GROUP DATAI14X.2'HGROUP NUMBER WIDTH CFT *),3X,3'HCORNER POINT COORDINATES (X.Y) CFT)/) C 
	DO 19 I-l.NSG. 19 WRITE(6.20)I.SGWDCI), XCORCI),YCORCI). ~o FORMAT(9X. I~.10X.F5. 1. 17X.F5. 1.3X.F5. 1>. 
	C C WRITE THE SEAT SURFACES MATERIAL CODES. C 
	A-42. 
	WRITEC6,21) CIMATSCI),I=1.7) 21 FORMATC/4X.45HSEAT SURFACE MATERIAL CODES SURF/CODE 1 I ,12, 7H 
	* 
	* 
	* 
	2 / .I2,7H 3 I .I2.7H 4 I ,I2,7H 5 I ,I2,7H 6 / ,I2,7H 

	* 
	* 
	7 I .12) C C WRITE THE SEAT-TO-SIDEWALL SPREAD PARAMETERS AND PARTN MATL CODES, C AND NUMBER OF VENTS. C 


	WRITE(6,22) DWS,RFWS, CIMTLPCI), I-l.NCOMPS),NV 
	~lHSEAT-TO-SIDEWALL SPREAD PARAMETERS DISTANCE CFT) ,. , *F~. 1. 2X, 16HRATE CFT/SEC) =, F5. 11/3X, 42HPARTITION MATERIAL CODES C *OMP/CODE 1 I ,I2,7H 2 I ,I2,7H 3 I ,I2,7H 4 I ,I2113X, *53HVENT DATA NUMBER OF VENTS (TOTAL ALL COMPARTMENTS) -,13) 
	22 FORMAT(/3X, 

	C C WRITE THE DATA FOR EACH VENT C 
	WRITEC6,23) 
	23 FORMAT(/4X, l1HVENT NUMBER, 2X, 29HCONNECTS CMPRTMNT TO CMPRTMNT,2X, *8HTOP (FT). 2X, l1HHEIGHT CFT>, 2X, 10HWIDTH CFT>, 2X, 14HSET FLOW (CFM) *,2X,20HINTO CMPRTMNT NUMBER/) 
	C 00 24 10'.=1. NV 11 -CNCTNSCK) I 10. 12 ,. CNCTNS(Kl -11 * 10 
	24 WRITE(6, 25) K, 11, I2,VENTT(Kl.VENTHCK),VENTWCKl,FLOW(K), INTOCK). ~X, F5. 1, 8X, F5. 1, 7X, F8. 2,. 
	25 FORMATC8X, 12, 18X, 12, lOX, 12, 7X. F5. 1, 

	*15X, 12) C C START A NEW PAQE AND WRITE THE NUMBER OF MATLS AND TRACE GASES C 
	WRITE(6,26)NMATLS,NTXG 
	26 FORMAT(lH1112X, 14HMATERIALS DATAI13X,22HNUMBER OF MATERIALS -,. *I2,3X,30HNUMBER OF TRACE GAS SPECIES = ,I2113X, llHGAS SPECIES,. *6X,6HSYMBOL, 5X, 16HMOLECULAR WEIGHT). 
	C C WRITE GAS SPECIES AND MOLECULAR WEIGHTS C 
	WRITE(6,27)(I,NGAS(I),WMOLECCI),I=1,NSPCS) 
	27 FORMAT1/5X, 12, 14X,A4,9X,Fa3) C C WRITE COMBUSTION PARAMETERS C 
	WRITE(6,2Bl 
	2B FORMAT(/3X,21HCOMBUSTION PARAMETERSI14X,4HMATL,2X,. *18HHEAT OF COMBUSTION,2X,21HSTOICH OXY/FUEL RATIO,. *2X,9HMOLEC WGT,2X, lBHPYROLYZATE DENSITY,2X,. *19HPYROLYZATE VELOCITY.2X, 17HRADIATED FRACTION/13X,. *9H(BTU/LBMl,46X, llHCLBM/CU FT>, lOX, 8H(FT/SEC». 
	C WRITE(6,29)(I,QTAB(I),GTAB(I),WMMTLCI),RTABCI),UTAB(I),RADTABCI), 
	* I-l,NMATLS). 29 FORMATC/5X, I2,4X,Fl0. 3, 14X,FB. 3, llX,F7. 3.7X,FB. 5, 12X,FB. 3, 12X,. 
	*F8. 5) C C WRITE SMOLDERING STATE DATA C 
	NXX =5 + NTXG. WRITE (6,30)(NGAS(I ), 1=6, NXX). 
	30. FORMAT(/3X,21HSMOLDERING STATE DATAI14X,4HMATL,2X, 12HSMLDG TRSHLD, *2X, 16HTRNSTN TO SMLDRG.2X, 14HTRNSTN TO CHRD.2X, 14HSMK PRODN RATE,· *9X,36HGAS PRODUCTION RATES CLBM/SQ FT-SEC)/9X, 15H(BTU/SQ FT-SEC), 
	... 
	*5X, SH(SEC), 13X, 5H(SEC),8X, 10H(PART/SEC), S(7X,A4)/). c. 
	DO 31 I=l,NMATLS. 31 WRITE(6, 32) 1. GP< I), T?< I), TPC( I), RSS( I), (RGS( IG, I), IG"l, NTXG). 32 FORMAT(5X, 12.4X,FB:3.BX,FB. 3, 10X.FB. 3.7X,FB. 3,6X,5CEI0. 4, lX». 
	C. C WRITE FLAMING STATE DATA -ORDER IS Cl) HORIZONTAL FLAME SPREAD RATE,. C (2) UPWARD FLAME SPREAD RATE, (3) DOWNWARD FLAME SPREAD RATE,. C (4) TIME TO IGNITE, (5) HEAT RELEASE RATE, (6) SMOKE RELEASE RATE,. C (7) SMOLDERING LAG TIME, (8) TIME TO BURN OUT, (9) RELEASE RATE OF. C THE FIRST TRACE GAS, (10) RELEASE RATE OF THE SECOND TRACE GAS•.. C (13) RELEASE RATE OF THE FIFTH TRACE GAS. START ON NEW PAGE. C. 
	WRITEC6.33) 33 FORMAT(lHlI13X. lBHFLAMING STATE DATA,4X,27HALL FLUXES IN BTU/SG FT *-SECI14X, 47HHORIZONTAL FLAME SPREAD RATE -VALUES IN FT/SEC) WRITE(6.34) 34 FORMATC/5X,4HMATL,2X. 6 (4HFLUX, 4X, 5HVALUE.6X» WRITE(6,35lCI, (TABX(l, 1. IX),TABV(l, I, IX). IX"1.6), I-l,NMATLS) 35 FORMATC/5X, 12,3X,F6.2,2X,FB. 4,3X,F6. 2,2X,FB. 4,3X,F6.2,2X,F8. 4,
	* 3X,F6.2,2X,FB.4,3X,F6.2,2X,FB.4.3X,F6.2,2X,FB.4) C WR ITE (6,30) 
	36. FORMATC/4X, 43HUPWARD FLAME SPREAD RATE -VALUES IN FT/SEC). WR.ITECo,34). WRITE(o, 35lCI, CTABX(2, I. IX),TABV(2, I, IX), IX"l,o), I"l,NMATLS). 
	C WRITECo,37) 
	37. FORMAT(/4X,45HDOWNWARD FLAME SPREAD RATE -VALUES IN FT/SEC). WRITE(0,34). WRITE(0,35)(I, CTABXC3, I. IX),TABVC3, I. IX). IX=1.6). I=1.NMATLS). 
	C WRITECo,3B) 
	3B. FORMAT(/4X, 34HTIME TO IGNITE -VALUES IN SECONDS). WRITECQ,34). WRITE(0.35)(r. CTABX(4, I, IX),TABVC4, r. IX). IX=1.o), I=l,NMATLS). 
	C WRITE(0,39) 
	39. FORMATC/4X,43HHEAT RELEASE RATE -VALUES IN BTU/SG FT-SEC). WRITECo,34). WRITE(o, 35lCr. (TABX(5, r. IX),TABV(5, I, IX), IX-1.6), I-l,NMATLS). 
	C WRITE(0,40) 
	40. FORMATC/4X,50HSMOKE RELEASE RATE -VALUES IN PARTICLES/SG FT-SEC) WRITE(6,34) WRITE(0,35>(I, CTABXCo. r. IX),TABV(c!:l, I. IX). IX"l,o), I-l,NMATLS) 
	C WRITEC6,41) 
	41. FORMATC/4X,39HSMOLDERING LAG TIME -VALUES IN SECONDS). WRITECo,34). WRITECo,35)CI. (TABXC7, 1. IX),TABV<7, I, IX). IX-I,o). I=l,NMATLS). 
	C WRITECo,42) 
	42. FORMATC/4X,30HTIME TO BURN OUT -VALUES IN SECONDS). WRITE(0,34). WRITECo, 35> CI. CTABX(B, 1. 1:0, TABVCB, r. IX), IX=1. 6),1=1, NMATLS). 
	C 
	NXV _ S ... NTXQ. DO 4o oJoJ = 9.NXV. ..JoJoJ = oJ..J -3. 
	WRITE(6.43) NGASC..JoJoJ) 
	43 FORMAT(/4X, 16HRELEASE RATE OF ,A4,26H -VALUES IN LBM/Sa FT-SEC). WR ITE (6,44). FORMAT(/~X.4HMATL,lX.c(4HFLUX, ~X, ~HVALUE,6X». WRITE(6. 4" (I. <TAB X(,J,J, L IX). TABY(,J,J. I. IX), IX-l, 6),1-1, NMATLS). FORMAT(/~X, I2.2X,F6. 2, lX,Ell.4.2X,F6. 2. lX,Ell.4,2X,F6. 2, lX,Ell. 4.. 
	44 
	45 

	*. 2X,F6.2. lX,Ell.4.2X.F6.2. lX.Ell.4.2X.F6. 2, lX.Ell.4) 
	46 CONTINUE C C WRITE BULK THERMAL PROPERTIES OF MATERIALS C 
	WRITE(6.47) 
	47 FORMAT(/3X,31HTHERMAL PROPERTIES OF MATERIALS//. ~X, llHAVG DENSITY, ~X.·14HLINING SURFA. ~X. 10HINSULATION/12X. llH(BTU/LBM*R), ~X.. *14HLBM/(FT*FT*FT),3X.13HTHICKNSS (FT),4X. 14HBTU/(FT-SEC-R).3X,. *13HTHICKNSS (FT». 
	*4X, 4HMATL. 3X, 13HHEAT CAPACITY. 
	*CE,3X.13HTHERML CONDCT, 

	C." WRITE(6.48)(M.CPM(M).RHOM(M),TKNS(M).CNDCTY(M).TKNSIN(1'1), 
	* M-l.NMATLS) 
	FORMAT(7(/~X. 12. ~(4X.E13. 6») C C WRITE AMBIENT TEMPERATURE AND PRESSURE C 
	48 

	WRITE(6,49)TAM,PAMB. 49 FORMAT(/16X.26HAMBIENT TEMPERATURE (R) .. ,F10.3. llX.. 
	* 31HAMBIENT PRESSURE (LBF/SQ FT) .. ,F10.3) C C WRITE IGNITION FUEL CHARACTERISTICS C 
	~O)QCI.GAMI.WMIGF,RHOI.XMUI,RADI,XMFI 
	WRITE(6. 

	~O FORMAT(lHl//3X.29HIGNITION FUEL CHARACTERISTICS//. *4X.28HHEAT OF COMBSTN (BTU/LSM) ... F10.4, 18X,24HSTOICH OXY/FUEL RA. *TIO =,FlO. 4//23X. 19HMOLECULAR WEIGHT" ,F10.4,9X,. *33HVAPOR DENSITY (LBM/(FT*FT*FT» .. ,FlO. 6//4X.3SHMASS BURNING RAT. *E (LSM/(FT*FT*SEC» = ,F10.7.7X,2~HFLAME RADIATION FACTOR .. ,. *F10.4//13X.29HTOTAL AMOUNT OF FUEL (LSM) -.F10.4). 
	C RAMPT = IRAMPT / 1000. ~l)DQI.RAMPT.RSI.(RTGI(I), I=l.NTXG) 
	WRITE(6. 

	~l FORMAT(/12X.38HHEAT RELEASE RATE (BTU/(FT*FT*SEC» ,. ,. *F10.4,27X,21HRAMP-IN TIME (SEC) -,F10.4//4X.38HSMK PROD RATE (PAR. *TCLS/(FT*FT*SEC» .. ,E13.6//4X.31HGAS PROD RATE (LSM/(FT*FT*SEC»/. ~(E13. 6, ex». 
	*4X. 

	C ~2)IGSN,NI,JSQ.PIGN ~2 FORMAT(//3X. 16HIGNTN $URF NO" .I2,7X,21HNO OF IGNTN ELMNTS ,. ,13, 
	WRITE(6. 

	*7X.33HIGNTN FIRE BAS~PERIMETER (FT) ,. .F10.4) C C SHOW THE IGN SRC LOCATION THRU THE IGN SRC ELMNT INDICES. C 
	~3) ( I GN I,J ( 1. KK). I GNI,J (2. KK) , KK-L NI ,JSQ) 
	WR I TE (6. 

	~3 FORMAT(//20X.34HELEMEMTS AFLAME---I ,J/(44X. 12. 6X. 12» C C WRITE MESSAGE IDENTIFYING SURFACE NUMBERING SEQUENCE. C 
	5~ WRITE(6.60)ICLR,ICLL,LSN,,JMAX(1) 
	60 FORMATC//20X,79HLOOKING FROM THE FRONT OF THE CASIN TOWARD THE RE. lAR, THE FLOOR IS SURFACE NO 1./20X,69HTHE LWR RGT SIDEWALL IS SURFA. 2CE NO 2,THE RGT SIDE CEILING SURFACE IS ,I2,SH. THE/20X, 29HLEFT SI. 
	3DE CEILING SURFACE IS ,I2.41H.AND THE LWR LEFT SIDEWALL IS SURFACE 4 NO ,I2//20X,79HTHE ELEMENTS(IN THE I DIRECTION)ARE NUMBERED IN TH 
	A-45. 
	~E SAME MANNER AS THE SURFACES/20X.57HTHE FRONT MOST ELEMENT IS ~-1 ~-, 12) 
	6, THE REAR MOST ELEMENT IS 

	C 
	C WRITE SURFACE DESCRIPTIONS BY SURFACE NUMBER. 
	C WRITE( 6,70)(1.SWD(I ),Z(I ), (VN(1. ~) , ~.1. :3), IMATL(I ), IMIN <I ). I MAX( I ) 
	1. XMN( I), XMX (I), 1-1. LSN) 
	70. FORMAT(1113X, 105HSURFACE DATA(EXCL SEATS)---SURF NO WIDTH.FT XMX/(4~X. 12,~ F~. 1. 6X, F~. 1, 3F~. 1, 6X, 11, 9X. 12, 4X, 12, lX, 2F5. 1» 
	IHQT,FT UNIT NORM MATL TYPE IMIN IMAX XMN 
	2X, 

	C 
	C WRITE SEAT GROUP IDS, DIMENSIONS, AND LOCATIONS. 
	C 
	WRITE(6,80)(IS,SGWD(IS). XCOR(IS),YCOR(IS). IS-l,NSG) ao FORMAT(lHI/10X.17HSEAT GROUP DATA--, 29X. 8HLOCATION/30X. 39HST GRP N F~. 1» 
	10 WIDTH, FT XCOR, FT YCOR, FT/(35X, 11, 7X, F5. 1. 5X, F5. 1. 5X, 

	C 
	C IDENTIFY MATERIAL OF EACH SEAT GROUP SURFACE, ALL SEAT GROUPS ARE OF C IDENTICAL CONSTRUCTION. 
	C 
	WRITE(6,90)(IMATS(M).~~1,7) 
	90 FoRMAT(/15X.:31HEACH SEAT GROUP HAS 7 SURFACES:,4X,7HSURF NO,6X,7HS lURFACE,6X,9HMATL TYPE/53X.19Hl CUSHION BOTTOM, ax, 11/5:3X.22H2 BAC~REST.5X, Il/53X,22H3 UPR REAR BAC~REST. 5X, 11/53X,2 BAC~REST.7X,Il/53X,22HS FRONT OF BACKREST,5X, 11/5 43X,16H6 CUSHION TOP, llX, 11/53X, ISH7 . CUSHION FRoNT,9X. 11) 
	2 LWR REAR 
	30H4 TOP OF 

	C 
	C THE NEXT 13 STMTS PRODUCE THE OVERHEAD VIEW OF THE SEAT GROUPS C SUPERIMPOSED ON THE FLOOR. 
	C 
	Ila IMAX(l). I2-CW+ToL. 
	IX~I2+1 
	WRITE(6,100) 100 FoRMAT(/l~X,83HoVERHEADVIEW OF SEATS SUPERIMPOSED ON FLOoR(NoN-ZE 
	lRo INTEGER IS SEAT GROUP NUMBER». DO 115 Nal, 12. IX-IX-l. WRITE(6, 110>IX, (IARX(L, IX), Lal, 11>. 
	110 FoRMAT(22X, 12, lX,40Il). 115 CoNT I NUE. WRITE(6,120). FORMAT(25X,~HFRoNT). WRITE(6,180). 
	120 

	180. FORMAT(IIIIII0X,20HEND OF INPUT SUMMARY). RETURN. END. 
	C 
	C C C C C C C C C 
	SUBROUTINE OUTPUT(IPR1, IPR2,STATS,NDXS) 
	OB-.lECTIVE(S) 
	(1) 
	(1) 
	(1) 
	OUTPUT OF THE SIMULATION. CABIN ATMOSPHERE AND FLAME SPREAD DATA COMMENTS 

	(1). 
	(1). 
	THIS SUBR CONSISTS OF TWO MA-.lOR PARTS; STMTS TO NUMBER 40 WHICH REPORT THE ATMOSPHERE DATA. AND STMTS AFTER 40 WHICH REPORT THE FLAME SPREAD DATA. THESE TWO PARTS MAY BE EXECUTED SEPARATELY AS CONTROLLED BY THE FLAGS IPRl AND IPR2. IPR1=0 =/ PRINT GAS DATA AND IPR2=0 =/ PRINT FLAME SPRD DATA. 


	COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS. 1 IPSPR, IPAUX, IRATIO. ISAVE. ISCALE, ITFIN, ITIME, ITIM2, 2 ITSPRD,NPASS,TFINAL,IDBUG1,EPSLN,MAXITR,MAXCUT, 3 -.lCBSKP 
	COMMON/FIRES/AFM(7),ASM(7), ISTATE(120, 1'), ISTATS(9, 16,22). 1 IWORD(120. 1'). IWORDS(9, 16.22),NFLM(7),NPYR(7). 2 RGS(10,7),RSS(7).TOTGAS(10),TOTSEM,TRGF(10), 3 TRGS(10),TRSF.TRSS.NCE(30),VITNR,TOTVIT,RADFIR(30), 4 ACM(7),AF(30),AFI.AEXP,COMB(30).DGK,FLML(30),FSN1. 5 FSN2. FSN3. GAMMA(30), IBURN, IF(600), IGMNI, IGMN-.I, IGMXI. 6 IGMX-.I, IGNFIR. IGNI-.I(2, 100), IGSN, ISFIRE(30), IVMAX(30), 7 IVMIN(30), IVMN. IVMX, IXFIRE, IZONE(30),-.lVMAX(30), B -.lVMIN(30),-.lVMN.-.lVMX.K,NFE<30),NFIRES,NI-.lC,NI-.lS
	COMMON/GASES/CHIL(ll,S),CHIU(ll, '),CP,NGAS(ll),NSPCS,PAMB,PF('), 1 RHOAM,RHOL(S).RHOU('),TAM,TL(S).TU(S),VOLL('), 2 VOLU(S),ZD(S),XTHEN(120),WMOLEC(11),TWO(101), 3 -.lCOR(120) 
	COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30), 1 IRAY(116),IRAYS(22),-.lMAX(30),-.lMIN(30),LSN.MAXELI,NS. 2 CH,CL(4),CW.DWS.HSTS.IARX(40, 15), IARY(40.12). ICLL. :3 ICLR, IEND,·IFIRL. IFIRR, ILSTL, ILSTR. IONE(9), 4I ssw"L I (9. 10), ISSWL-.I(9,10), ISSWRI(9, 10), ISSWR-.I<9, 10), S ISWSL(lS,8), ISWSR(lS,B), ISTART,NPRO-.l, IP-.lUL, IP-.lLL. 6 IP-.lUR,IP-.lLR.-.lEND,-.lONE(9),-.lSTART,N-.lS,NSG,NV,SGWD(9), 7 SL.SWD(20),VN(20.3),VENTH(24),VENTW(24),VENTT(24), B XMN(30),XMX(30),XCOR(9),YCOR(9
	COMMON/MATLS/TABX(18,7,6),TABY(18,7,6).NTXG,FOXI.RADTAB(7),RADI. 1 FOX(7),NMATLS.DGI,DGM(7),GAMI,GTAB(7),ITF(20),IRAMPT, 2 ITFC(26), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7), :3 ITPE(20), ITPES(7), ITPS(7).QCI,QP(7),GTAB(7),RHOI, 4 RHOM(7).RSI,RTAB(7).RTGI(10),UTAB(7),CNDCTY(7), XMUI, 5 XMFI,TKNS(7). TSL(30.2,4),TSP(2,2,4),CPM(7),WMMTL(7), 6 WMIGF,TKNSIN(7) 
	COMMON/PARAMS/GRAV,PI,GTR,RGAS,SIGMA,SGD,THOU,TOL,EC,EP. COMMON/RADTN/ALPC,ABSCF(30),EB, GC(2). COMMON IPRTCMNI ASRFUZ(22,4),ASRFLZ(22,4),CVFLWU(22.4),.
	*. 
	*. 
	*. 
	CVFLWL(22.4),RDFLWU(22,4),RDFLWL(22,4),

	*. 
	*. 
	VTFLWV(24.2),VTFLWE(24.2),FBVDOT(30),

	*. 
	*. 
	FBSDOT(11,30),FBGDOT(30),FRENTR(30) 


	DIMENSION 10(12), IDATA(7). IND1(10), IND2(10l. IND3(10),CONC(10). 1 IZN(2),ISURF( 120,15l,ISSURF(40), FTU(5), FTL"),XPF(S) DIMENSION LNSRFN(120).LNSRFC(120),STATS(SO,2),PPMU(10).PPML(10) 
	~), NA( 8). Ne, ~'" • ",-(20.2,4). 1 FTSP(2.2,4),SMKU(S),SMKL(S) LOGICAL LNUNDR(22) C ARRAYS 10, IDATA. AND IZN CONTAIN CHARACTER DATA FOR FORMATTING. DATA IO/4H(10X. lH. ,3H1X),4H1H ,,4H. lX).4H2HCF,4H2HCT,4H2HBF,4H2HBT 
	DIMENSION NWRD (22), ,IGRPDF (7. 

	1 ,4H2HBU.4H2HBL,4H2HCBI DATA IDATA/4H1H ,.4H1HS•• 4H1HF, ,4H1HC •• 4H1H ,.4H1H ,.4H1H ,I DATA IZN/3HLWR.3HUPRI ~+. FALSE. ,2*. TRUE.. 3+. FALSE. , 
	DATA LNUNDR/. TRUE. ,2+, FALSE.•. TRUE.• 

	~ . TRUE. ,2*. FALSE. ,. TRUE. ,3*. FALSE. ,.TRUE. 1 ~.0.O.O,6.0.0.7,0.01 DATA IGRPDF/4H CU,4H CU,4H BA,4H BA.4H BA,4H BA.4H CU, 
	DATA NWRD/l.0.2.0.0.0,3.0,0.0.4,O. 

	~ 4HSHIO,4HSHIO. 4HCKRE, 4HCKRE. 4HCKRE, 4HCKRE,4HSHIO. & 4HN.FR,4HN,TO,4HST,F.4HST,T.4HST,U,4HST,L.4HN,BO, & 4HONT .4HP • 4HRONT.4HOP ,4HPR R,4HWR R,4HTTOM, & 4H ,4H ,4H ,4H ,4HEAR ,4HEAR .4H 1 
	T460/4~9. 671 C C IF NEITHER IPRl OR IPR2 IS = O. NO OUTPUT IS TO BE DONE, SO RETURN C 
	DATA 

	IF(IPR1.NE.0.AND. IPR2. NE.O)GO TO 500 C C CONVERT TIME TO SECONDS AND WRITE TIME MESSAGE AT TOP OF PAGE. C 
	I.ME~ I TI MElTHOU C C WRITE TIME AND RUN ID AT THE TOP OF A NEW PAGE C 
	T

	WRITE(6,2) TIME. (IDENT(M), M=l, 20) FORMAT(lHl/·5X.6HTIME~ .F9.3,BH SECONDS, 13X,20A4) C 
	2 

	DO 24 ICMP=l,NCOMPS C CONVERT GAS TEMPERATURES TO FAHRENHEIT C 
	FTU<ICMP) = TU(ICMP) -T460 
	~ TL(ICMP) -T460 C C CONVERT PRESSURE TO CBF/SG FT AND SMOKE TO OD/FT C 
	FTL(ICMP) 

	XPF<ICMP) = PF<ICMP) 1 GRAV. SMKU(ICMP) • 0.04~7~7~ * CHIU(NSPCS, ICMP) * RHOU(ICMP). 
	SMKL(ICMP) ::I 0.0457575 * CHIL(NSPCS, ICMP) * RHOL(ICMP) C WRITE(6,3) 
	3 FORMAT(1112X, llHCOMPARTMENT,2X,4HZONE,4X, 5HDEPTH,4X, 6MVOLUME. 3X, 1 BHGAS TEMP,2X, llHGAS DENSITY.2X. 10HSMOKE CONC,2X. MA~OR GASES. 2X. BHPRESSURE/23X.4H<FT), 3 5X,7H(CU FT),4X,3H(F).5X. llH(LBM/CU FT),3X.7H(OD/FT).7X, 4 2H02,7X,3HC02,7X,3HH20,5X, llH(LBF/SG FT)/) 
	2 29HMASS FRACTIONS OF 

	XX = CH -ZD(ICMP) 
	WRITE(6.4) ICMP. XX. VOLU(ICMP). FTU(ICMP). RHOU(ICMP), 1 SMKUCICMP). CHIU(2, ICMP). CHIU(4, ICMP), CHIUC5,ICMP). 2 XPF(ICMP), ZDCICMP). VOLL(ICMP), FTLCICMP). RHOLCICMP). 3 SMKL(ICMP), CHIL(2, ICMP),. CHIL(4, ICMP), CHIL(5,ICMP) 
	4 FORMAT(7X. 11. 7X. 6HUPPER , FB.3. lX, Fa. 1. 3X, FB.2, 3X. FB.5.. 1 4X. F7.3, 2X. 3(2X,FB.5). 5X. FB.21 15X, 6HLOWER , FB.3. lX,. 2 FB.l, 3X. FB.2, 3X. FB.5. 4X, F7.3, 2X. 3(2X, FB.5)1>. 
	c IXS=NSPCS-1 WRITEC6.5) (NGAS( IG). IG=1. IXS) 
	5 FORMAT(lX.34HZONE GAS CONCENTRATIONS (PPM)/13X. 
	10(A4, 5X» C C CONVERT GAS CONCENTRATIONS FROM MASS FRACTION TO PPM BY VOLUME C 
	SUML ,. O.. SUMU ,. O.. 
	C DO ° IG=l. IXS SUML = SUML + CHIL(IG. ICMP) / WMOLEC(IG)
	SUMU" SUMU + CHIU(IG. ICMP) / WMOLEC(IG) 
	° 

	C DO 7 IG=l, IXS PPML(IG) =0. PPMU(I G) = O. IF(SUML . GT. 0.) PPML(IGl ,. CHIL(IG. ICMP)/<SUML * WMOLEC<IGll IF(SUMU .GT. O. l PPMU(IGl = CHIU<IG,ICMP)/(SUMU * WMOLEC(IGll PPML(IGl = PPML(IGl * 1. E+o 
	..
	7 PPMU(IG) = PPMU(IGl * 1.E+o C WRITE(o,Sl (PPMU(IGl. IG"l. IXSl S FORMAT(lX, ~HUPPER,2X, 10F9.0l WRITE(0,9l (PPML(IGl. IG-l, IXSl 
	9 FORMAT(lX,~HLOWER,2X,10F9.0 l C C IF THIS IS THE COMPARTMENT WITH INTERIOR FIRES PRINT THE FIRE DATA C 
	IF( ICMP . NE. IFRCMP ) GO TO 17. IF( NFIRES .EG. 0 l GO TO 17. WRITE(0.10l. 
	10 FORMAT(/lX,14HINTERIOR FIRES/
	* 2X,~3HFIRE BASE AREA VAPOR GEN RATE HEAT GEN RATE PLUME ,~3H ENTRMNT FLAME LENGTH ABSN COEFF SMOKE GEN RATE 0 2 , 14HXY CNSPTN RATE/ 9X,~3H(SG FTl (CU FT/SECl (BTU/SEC) (CU FT/SECl ,~3H (FT> (l/FT> (PART/SECl (LBM/S ~ , 3HEC l l 
	1 
	3 
	4 

	C DO 12 N-l, NFIRES-­IXS =NTXG+ ° 
	WRITE(o,ll) N, AF(N), FBVDOT(N), FBGDOT(N), FRENTR(Nl, FLML(Nl, 1 ABSCF(N), FBSOOT(IXS,Nl, FBSDOT(2,Nl 11 FORMAT(2X, I3.2X,FS. d,'X,E13.0,2X,E13. 0,2X,E13.0,4X,FS. 2,2X,E13.0, 1 lX,E13.0,3X,E13.ol 12 CONTINUE C WRITE(0,13l 13 FORMAT(/SX,30HTRACE GAS GENERATION RATES (LEM/SECl l 
	C IXS-:;+NTXG WRITE(0,14l (NGAS( IGJ, IG = 0, IXS l 
	14 FORMAT(2X.4HFIRE,7X,5(A4,11Xl) C DO 1o N-1, NFIRES 
	WRITE(o,l'l N, (FBSOOT(IG,Nl,IG o,IXS. 1~ FORMAT<2X, I3,3X,'(E13. 0,2Xl). 1o CONTINUE. 
	C 
	17 CONTINUE C C WRITE THE SURFACE TEMPERATURE AND HEAT FLUX DATA C 
	WRITE16,18). 18 FORMATe/1X,18HSURFACE CONDITIONS;. 
	* 2X.S2HSURFACE CONTACT AREA eSG FT) CONVECTIVE FLOW ,~2H(BTU/SEC) RADIATIVE FLOW (BTU/SEC) TEM ~ ,12HPERATURE (F)/ 11X,~2HUPPER ZONE LOWER ZONE UPPER ZONE LOWER ZONE 
	1 
	3 

	4. S~H UPPER ZONE LOWER ZONE UPPER PART LOWE 5 .6HR PART> 
	C 
	DO 20 ISRF '" 1. LSN C C CONVERT LINING SURFACE TEMPERATURES TO FAHRENHEIT 
	C 
	FTSL(ISRF,2, ICMP) '" TSL(ISRF,2, ICMP) -T460 FTSLeISRF. 1. ICMP) .. TSL1ISRF, 1, ICMP) -T460 WRITE(6, 19) ISRF, ASRFUZ(ISRF.ICMP). ASRFLZ(ISRF,ICMP), 
	CVFLW~(ISRF. ICMP). CVFLWL(ISRF.ICMP),. ~ RDFLWU(ISRF.ICMP), RDFLWL(ISRF.ICMP).. FTSL(ISRF.~. ICMP). FTSL(ISRF.1,ICMP). 
	1 
	3 

	FORMAT(~X, I3,6X,F9. 3,3X,F9. 3, 3X,F9. 3. SX.F9. 3. 1~X.F9. 3,4X.F9. 3.7X. 1 FB.3. 4X.F8. 3) 20 CONTINUE 
	19 

	C 
	C WRITE THE PARTITION TEMPERATURE AND HEAT FLUX DATA 
	C 
	WRITE(6. 21). 21 FORMAT(3X,SHPARTN). 
	C 
	1,~ 
	DO23 IP '" 

	C 
	C CONVERT PARTITION SURFACE TEMPERATURES TO FAHRENHEIT 
	C 
	FTSP(IP.~. ICMP) '" TSP(IP.~. ICMP) -T460 FTSP(IP, 1. ICMP) a TSP(IP. 1, ICMP) -T460 IX .. IP + ~O WRITE(6.~~) IP. ASRFUZ1IX.ICMP). ASRFLZ(IX.ICMP). CVFLWU(IX.ICMP). 
	1 CVFLWL(IX.ICMP). RDFLWU(IX.ICMP). RDFLWL(IX.ICMP). ~ FTSP(IP.~. ICMP). FTSP(IP, 1. ICMP) FORMATf4X, Il.6X.F9. 3.3X,F9. 3.3X.F9.3. SX,F9.3, 1~X.F9. 3,4X.F9. 3.7X. 1 F8.3,4X,F8.3 ) 23 CONTINUE 
	C 
	C COMPUTE THE SUMS OF THE AREAS AND FLUXES TO SURFACES AND C PARTITIONS AND WRITE THEM OUT 
	C 
	SUMAU = O.. SUMAL = O.. SUMCU '" O.. SUMCL '" O.. SUMRU = O. 
	SUMRL = O.. DO 2301 ISRF .. 1, LSN. SUMAU '" SUMAU + ASRFUZ(ISRF.ICMP). SUMAL '" SUMAL + ASRFLZ(ISRF,ICMP). SUMCU .. SUMCU + CVFLWU(ISRF.ICMP). SUMCL '" SUMCL + CVFLWL(ISRF.ICMP). SUMRU = SUMRU + RDFLWU<ISRF.ICMP). 
	~:J01. SUMRL. .. SUMRL. + ROFL.WL.CISRF, ICMP). SUMAU .. SUMAU + ASRFIJZ (21. ICMP) + ASRFUZ(22. ICMP). SUMAL SUMAL. + ASRFLZe21.ICMP) + ASRFLZ(22. ICMP). SUMCU '" SUMCU + CVFLWU(21.ICMP) + CVFLWU(22, ICMP). 
	SUMCL .. SUMCL + CVFLWL(21, ICMP) + CVFLWL(22, ICMP). SUMRU SUMRU + RDFLWU<21, ICMP) + RDFLWU<22, ICMP). SUMRL SUMRL + RDFLWL(21. ICMP) + RDFLWL(22, ICMP). 
	C WRITE(o,2302) SUMAU.SUMAL,SUMCU,SUMCL,SUMRU,SUMRL ~HTOTAL.3X,F9. 3,3X,F9. 3,~X,F9. 3,~X,F9. 3, 12X,F9. 3,
	2302 FORMAT(/3X, 

	* 4X,F9.3) 
	24 CONTINUE C C WRITE OUT VENT FLOW DATA FOR ALL VENTS C 
	WRITE(o,2~) 
	25. FORMAT(/lX.52HVOLUME AND ENERGY FLOW RATES THRU VENTS (CU FT/SEC) 
	1 , llH. (BTU/SEC) C C FIRST S OR FEWER VENTS C 
	IS .. 1. IE '" S. IF( NV.LT. S)IE-NV. DO 20 IV '"IS, IE. NA(IV) '" CNCTNS(IV) /10.. 20 NB(IV) '" CNCTNS(IV) -NA(IV) * 10. WRITE(0,27) (IV, IV -IS. IE ). 27 FORMAT(/lX,4HVENT,S(13X,I2». WRITE(o,2S) (NA(IV), NB(IV), IV'" IS, IE ). 28 FORMAT(lX,SHCONNECTS,oX.S(I2,4H TO ,I2,7X) ). WRITE(0,29) (VTFLWV( IV, 2), IV = IS, IE). 29 FORMAT(lX, llHNET UPR-UPR/2X,10HVOLUME ,S(E13.o,2X). WRITE(o,30l (VTFLWE(IV,2), IV" IS, IE). 30 FORMAT(2X,10HENERGY ,S(E13.o,2X». WRITE(o,31> (VTFLWV<IV,1>, IV = IS, IE. 31 FORMAT(lX, llHN
	C C VENTS 9 THRU 10 C 
	IS... 9 
	IE'" 10. IF( NV.LT. 10)IE..NV. IX '" 0. 
	DO33 IV '" IS, IE 
	IX-IX+l 
	NA( IX) -CNCTNS( IV) / 10.. NB(IX) -CNCTNS(IV) -NA(IX) * 10. 
	33. CONTINUE. WRITE(o,27) (IV, IV" IS, IE ). WRITE(o,28) (NA(II), NB(IIl, II .. 1, IX). WRITE(0,29) (VTFLWV(IV,2), IV IS, IE ). WRITE(0,30) (VTFLWE(IV,2), IV '" IS, IE ). WRITE(o,31) (VTFLWV(IV. 1), IV .. IS, IE ). WRITE(o,32) (VTFLWE( IV, 1), IV = IS, IE). 
	C 
	IF( NV .LE. 10 ) GO TO35 C C VENTS 17 THRU 24 C 
	IS .. 17. IE '"24. 
	... 
	IF( NV .LT. 24 ) IE,= NV. IX = 0. DO34IV=IS. IE. IX.=IX+l. NA(IX) = CNCTNS(IV) I 10.. NB(IX) = CNCTNSeIV) -NAeIX) * 10. 
	34. CONTINUE. WRITEe6. 27) eIV. IV = IS. IE. WRITEe6.28) eNAeII ). NBeII)• II = 1. IX ). WRITE(6.29) eVTFLWVe IV. 2) • IV = IS. IE ). WRITEe6.30) eVTFLWEe IV. 2). IV = IS. IE ). WRITEe6.31> (VTFLWVe IV. 1). IV IS. IE ). WRITEe6.32) eVTFLWE(Iv.ll. IV -IS. IE ). 
	3:5 CONTINUE C C PRINT NUMERIC SOLUTION DATA AND RESET NDXS C 
	WRITE{6.36). FORMAT(/1X.42HSOLUTION DATA -TIME STEPS IN MILLISECONDS). WRITE(6.37) (STATS{II.1), STATS{II.2). II"" l.NDXS ). 
	37. FORMAT ( 6{2X. SHSTEP .F6.0. 5H ITR .F3. 0) ) 
	NDXS .. 0 C C IF IPR2 IS NOT ... O. FLAME SPRD DATA IS NOT TO BE WRITTEN. SO RETURN. C 
	40 IF(IPR2.NE.0)GO TO :500 C IF THERE ARE NO CURRENTLY ACTIVE FIRES, RETURN. 
	IFeNFIRES.LE.O) GO TO 500 C REPORT THE NUMBER OF SMLDRG. FLAMING, AND CHARRED ELMNTS AT THE END C OF THE LAST SET OF FLAME SPREAD CALCULATIONS. 
	WRITEe6.44) 44 FORMATeI15X.50HELEMENT STATE SUMMARY -CONDITIONS ON ALL SURFACES, 
	136H AT END OF FLAME SPREAD CALCULATIONS). IS-LSN+NSG. WRITEe6,50). 
	50 FORMATe18X.114H1 2 3 4 5 6 7 a 9 10 11 1213 114 1:5161718192021222324 2:526272829) WRITEe6. 51) (NPE<I), 1=1. IS) :51 FORMAT~5X. 11HSMOLDERING .3014) WR ITE (6, 52) {NFE ( I ). 1=1. IS) 52 FORMAT(5X,7HFLAMING.4X.30I4) WRITE{6.53) (NCE{ 1).1=1. IS) 
	~3 FORMAT(5X,7HCHARRED,4X.30I4) C REPORT THE CURRENT SURFACE AREAS SMLDRG, FLAMING, AND CHARRED BY C MATER IAL TYPE. 
	WRITE{6.65) FORMAT{II:5X62H FLAMING.SMOLDERING,AND CHARRED AREAS BY MATERIAL TY *PE (sa FTlIl WRITE(6,70){M,M=1.NMATLS) 70 FORMAT(SX. 11HMATERIAL NO.7{8X, 12» 
	WRITE{6.71)(AFM{M),M=1.NMATLS). 71 FORMAT(5X.13HAREA AFLAME .7F10.2). WRITE(6. 72) (ASM(M),M=1,NMATLS). 
	72 FORMAT{5X.13HAREA SMLDRG .7Fl0.2). WRITE{6.73){ACM{M).M=1.NMATLS). 73 FORMAT(5X.13HAREA CHRRD ,7F10.2). 
	C START A NEW PAGE, PRINT THE TIME AND HEADING INFORMATION. WRITEC'-.::2) TIME. CIDb:NT(Ml. M -1. ::20 l WRITE(6.202) 
	202. FORMAT(115X.68HDISTRIBUTION OF ELEMENTAL STATES AT END OF FLAME SP 1READ CALCULATIONSII) 
	A-52. 
	WRITE(6.203) 
	~03 FORMAT(115X,49HINTEGERS CORRESPOND TO STATES OF INDIVIDUAL ELEM-II l~OX, lSHl a AMBIENT STATE/20X, 18H~aSMOLDERING STATE/~OX,8H3-AFLAMEI ~~OX,9H4-CHARRED/20X,3SH5=HEATING.NOTIN CONTACT WITH FLAME/~OX,31H FLAME/20X,~OH7=SMOLDERING,COOLINGIII0X,3 4HAFT) 
	36-HEATING, IN CONTACT WITH 

	C THE. NEXT 14 STMTS PRINT THE VIEW OF THE ELEMENT STATES ON ALL THE 
	C CABIN LINING SURFACES. ISURF IS A UTILITY ARRAY CONTAINING THE PICTURE -JX=,JMAX ( 1 ) ~10 II=l,MAXELI DO 205 -J-J-l,-JX CALL CVOUT(II,-J-J, 1, 1ST, ISTP, ITFCP) ISURF(II,-J-J)-(ST 
	DO 

	:;!05. CONTINUE 
	~10. CONTINUE. KK=-JX. -J-J--JX+l. ~15 -J=l,KK. -J-J=-J-J-l. ~1~) (ISURF(!. -J-J). 1-1, MAXELI>. 
	DO 
	WRITE(6, 

	212 FORMAT(10X, 12011) 215 CONTINUE C *** THIS NEXT PART FINDS THE DIFFERENT CABIN LINING SURFACES AND 
	C ***. PRINTS THE ELEMENT'S SURFACE NUMBER UNDER THE PRINTED VIEW 
	C ***. OF THE· ELEMENTS STATE. ~17 ISRFNO-l,LSN MINSN-IMIN(ISRFNO) MAXSN-IMAX(ISRFNO) ISRFNI-ISRFNO/I0 
	DO 

	ISRFN~=ISRFNO-(ISRFN1*10) 
	DO 216 IN-MINSN,MAXSN. LNSRFN(IN)-ISRFNl. 
	LNSRFC(IN)-ISRFN~. ~16 CONTINUE. 217 CONTINUE. 
	WRITE(6,218)(LNSRFN(IN),IN-l,MAXELX) 218 FORMAT(3X, 'LINING', I 3c 3X,, SUR~", lX, 12011) WRITE(~,219)(LNSRFC(IN).IN-l,MAXELI) 219 FORMATC3X, 'NUMBER', lX, 12011) C ****** 
	C SCAN ALL SEAT GROUPS TO FIND IF THERE ARE ANY SMLDRG OR FLAMING ELMNTS 
	C ON ANY OF THEM. IF NOT, RETURN. IX-LSN+l ~~O I=IX, NS IF(NFE(I).NE.O . OR. NPE(I). NE.O)GO TO 230 
	DO 

	~~O CONTI NUE RETURN C START A NEW PAGE, PRINT THE TIME AND HEADING INFORMATION. 230 WRITE(6,2) TIME, (IDENT(M), M-1,20) WRITEC6,23" 
	235 FORMAT<l110X.41HFOR SEAT GROUPS----J-1-4 CUSHION,BOTTOM/28X,26H-J 1= 5-7 BACKREST,LWR REAR/28X, 26H-J= 8-11 BACKREST,UPR REAR/28X,21 ~H-J=12 BACKREST,TOP/28X,23H-J-13-18 BACKREST,FRONT/28X,20H-J-19­321 CUSHION,TOP/28X.22H-J=22 CUSHION, FRONT) 
	C IPG. INDICATES WHETHER A NEW PAGE AND HEADING. IS TO BE PRINTED. 
	IPG-O C THE NEXT LOOP (THRU 300) FORMS AND PRINTS THE PICTURE OF THE ELMNTS ON C EACH SEAT GROUP. A SEPARATE PAGE IS USED FOR EACH GROUP AND A GROUP IS C SKIPPED IF THERE ARE NO CURRENT FLAMING OR SMLDRG ELMNTS ON IT. 
	DO 300 IS=1. NSG 
	I-IS+LSN. IFINFEIII.EG.O . AND. NPEII).EG.OIGO TO 300. IPG=IPG+l. IF(IPG.LE. l)GO TO 240. WRITElo.l0) TIME. WRITEC6, :il4') IS. FORMATC//lOX, l3HSEAT GROUP NO. 12//1. IWIDE-c.O*SQWD(IS)+TOL. ,,),,)-:il3. WRITEC6. :ilo1). DO 27S ,,)-1.22. 
	.,).,)-,,).,)-1 
	DO :il'O 11-1. IWIDE. CALL CVOUT(II • .,).,), I. 1ST. ISTP. ITFCP). ISSURF(III-IST. CONTINUE. WR ITE (6. :ilOO hi,,). ( ISSURF ( II). II-!. IWIDE I. 
	:iloO. FORMAT (ii!:ilX. 12.:ilX.40I1) IF(LNUNDR(.,))WRITE(6.261) FORMAT(1H+.:ilX.19H ) IF(NWRD(.,).NE.O)WRITE(o.ii!6ii!)(IGRPDF(NWRD(.,)I.K).K-1.,) FORMAT(lH+,1X.5A4) CONTINUE CONTINUE 
	RETURN. END. 
	... 
	SUBROUTINE RDCNTL 
	COMMON/CNTRL/DELTAT,DELTSP.ECOFLG, IDELT, IDENT(20). IDTPRV, IPEMS, 1 IPSPR, IPAUX, IRATIO, ISAI/E, ISCALE, ITFIN, ITIME, ITIM2, 2 ITSPRD.NPASS,TFINAL,IDBUG1,EPSLN,MAXITR,MAXCUT, ~CBS~P 
	3 

	1~), ISTATS(9. 10,22), 1~), IWORDS(9, 10,22),NFLM(7),NPYR(7), 2 RGS(10,7).RSS(7),TOTGAS(10),TOTSEM,TRGF(10), 3 TRGS(10),TRSF,TRSS,NCE(30),VITNR,TOTVIT,RADFIR(30), ACM(7),AF(30),AFI,AEXP.COMB(30),DQ~,FLML(30).FSN1, ~ FSN2,F5N3,GAMMA(30), IBURN, IF(oOO), IGMNI, IGMN~, IGMXI, 
	. COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 
	1 IWORD(120, 
	4 

	IGMX~, IGNFIR, IGNI~(2, 100). IGSN, ISFIRE(30). IVMAX(30), ~VMAX(30), ~VMIN(30).~VMN,~VMX,~,NFE(30),NFIRES,NI~C.NI~SG, 9 NPE(30).NSFL(7).OMEGA(30),PDH,PIGN,RF(20,4),RFS(7,4), RFWS,RGF(10,7),RGF~(10),RHOZ(30).R5F(7).RSFK,TDG, 2 TBURNI,UZ(30),YZ(30),ZB(30),RHOEFG,CHIEFG(11), 3 FLOWIN, FLWOUT, TEFG, IFRVNT,GENRAT(11),TDGMTL(7), 4 TP(7),TPC(7) 
	o 
	7 IVMIN(30). IVMN, IVMX, IXFIRE, IZONE(30), 
	8 
	1 

	S).CP,NGA5(11),N5PCS,PAMB,PF(~), RHOAM,RHOL(~),RHOU(~),TAM,TL(~),TU(~),VOLL(~), 
	COMMON/GASES/CHIL(ll, 5),CHIU(11, 
	1 

	VOLU(~),ZD(~),XTHEN(120),WMOLEC(11).TWO(101), ~COR(120) 
	2 
	3 

	COMMON/GMTRY/IMATL(20) , IMATS(7), IMTLP(4), IMAX(30), IMIN(30), IRAYS(22),~MAX(30),~MIN(30),LSN,MAXELI,N5, 1~), IARY(40, 12), ICLL, 3 ICLR, lEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9), ISSWL~(9, 10), ISSWRI(9, 10), ISSWR~(9.10), ~ ISWSL(l~,S). ISWSR(15,S), ISTART,NPRO~, IP~UL, IP~LL, 
	1 IRAY(llo), 
	2 CH.CL(4),CW,DWS,H5TS, IARX(40, 
	4 IS5WLI(9, 10), 

	IP~UR, IP~LR,~END,~ONE(9),~START,N~S,NSG,NV.SGWD(9), 
	o. 

	SL,SWD(20),VN(20,3),VENTH(24),VENTW(24),VENTT(2~), S XMN(30), XMX(30),XCOR(9),YCOR(9),Z(30),SSGWD,TVSG, 9 HT1,HT2,HT3,HT4(10),NSSTS.SLSW,SX(30),SZ(30). 1 CNCTNS(24),NCOMPS, IFRCMP,FLOW(24), INTO(24),VTOTAL{4), 2 FHMIN 
	7 

	COMMON/MATLS/TABX( 18,7,.0), TABY( 18, 7, 0), NTXG, FOXI, RADTAS(7), RADI. 1 FOX(7),NMATLS,DGI,DGM(7),GAMI,GTAB(7), ITF(20), IRAMPT, 2 ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7), 3 ITPE(20), ITPES(7), ITPS(7),GCI,GP(7),GTAB(7),RHOI, 4 RHOM(7).RSI,RTAB(7),RTGI(10),UTAB(7),CNDCTY(7),XMUI, ~ XMFI,TKNS(7),TSL(30.2,4),TSP(2,2,4),CPM(7),WMMTL(7), 
	o. WMIGF,TKNSIN(7). COMMON/PARAMS/GRAV, PI, GTR,RGAS, SIGMA,SGD,THOU,TOL,EC,EP. COMMON/RADTN/ALPC.ABSCF(30),EB,GC(2). INTEGER ECOFLG. 
	C C READ 80 CHARACTERS OF RUN IDENTIFICATION -CARD TYPE 1 C 
	READ(~,ll (IDENT(M),M=1,20) 
	1 FORMAT (20A4) C C READ CARD TYPE 2, PROGRAM TIME CONTROL DATA C 
	READ(~,2) DELTAT,TFINAL,EPSLN,MAXITR,MAXCUT,~CBSKP, IRATIO, ISCALE 
	5I~) C C READ CARD TYPE 3, OUTPUT CONTROL DATA C 
	2 FORMAT(3Fl0. 1, 

	READ(~,3) IPEMS, IPSPR, IPAUX, ECOFLG FORMAT(4I~) C 
	3 

	RETURN END 
	... 
	SUBROUTINE AUXOUT C 
	IDENT<~O), IDTPRV. IPEM5. 1 IPSPR, IPAUX. IRATIO, ISAVE, ISCALE. ITFIN, ITIME, ITIM2, 2 ITSPRD,NPASS,TFINAL,IDBUG1,EPSLN.MAXITR,MAXCUT, ~CDSKP 
	COMMON/CNTRL/DELTAT,DELTSP, ECOFLG. IDELT, 
	3 

	ISTATE(l~O, 1'), ISTATS(9, 16.~2). 1 IWORD <120, 1", IWORDS (9. 16.22), NFLM (7), NPYR (7), 2 RGS<10,7).RSS(7),TOTGAS(10).TOTSEM,TRQF(10). 3 TRQS ( 10), TRSF, TRSS, NCE (30), VITNR, TOTVIT. RADFIR (30), 4 ACM(7),AF(30).AFI,AEXP,COMD(30).DGK,FLML(30),FSN1, FSN2.F~~3.GAMMAI,30).IBU~N.IFl,bOO).I~Nl;I~M~J.I~Y.I. IGMX~, IGNFIR, IGNI~(2, 100). IGSN, ISFIRE(30), IVMAX(30), ~VMAX(30), ~VMIN(30l,~VMN,~VMX.K.NFE(30),NFIRES.NI~C,NI~SQ, 9 NPE(30),NSFL(7l,OMEGA(30),PDH,PIGN,RF(20,4),RFS(7,4), 1 RFWS.RGF<10,7),RGFK(10l,R
	COMMON/FIRES/AFM(7).ASM(7). 
	5 
	6 
	7 IVMIN(30l, IVMN. IVMX, IXFIRE, IZONE(30), 
	8 

	~),CHIU<ll, '),CP,NGAS(ll),NSPCS,PAMB,PF(~), 
	COMMON/GASES/CHIL(ll, 

	RHOAM,RHOL(~),RHOU('),TAM,TL('),TU(').VOLL('),. ~O) , WMOLEC(11 ), TWO(101)•. ~COR(120).. 
	1 
	2 VOLU ('), ZD (". XTHEN <1
	3 

	COMMON/GMTRY/IMATL(20l. IMATS(7), IMTLP(4), IMAX(30). IMIN(30), IRAYS(22),~MAX(30),~MIN(30),LSN.MAXELI.NS, 2 CH, CL(4), CW, DWS, HSTS, IARX(40, 1". IARY<40, 12), ICLL. 3 ICLR, lEND, IFIRL. IFIRR, ILSTL. IL5TR. IONE(9), ISSWL~( 9, 10), ISSWR 1(9, 10), I5SWR..J <9, 10), ISTART,NPRO~. IP~UL, IP~LL. IP~UR, IP~LR,~END,JONE(9).~START,N~S.NSG.NV.SGWD<9), 7 SL.SWD(20),VN(20,3).VENTH(24),VENTW(24),VENTT(24), 8 XMN(30),XMX(30).XCOR(9),YCOR(9),Z(30),SSGWD,TVSG, 9 HT1.HT2,HT3.HT4(10),NSSTS.SLSW,SX(30),SZ(30). 1 CNCTNS(
	1 IRAY(116), 
	4 ISSWLI <9, 10), 
	, ISWSL(l',S). ISWSR<l',S), 
	6 

	COMMON/MATLS/TADX<18,7,6),TABY<lS.7,6),NTXG,FOXI.RADTAB(7).RADI. 1 FOX(7).NMATLS,DGI.DGM(7).GAMI.GTAB(7), ITF(20). IRAMPT. 2 ITFC(20), ITFCS(7), ITFS(7), ITP(20). ITPC(20), ITPCS(7). 3 ITPE(20), ITPES(7). ITPS(7).GCI,GP(7).GTAB(7),RHOI, 4 RHOM(7),RSI.RTAB(7),RTGI(10),UTAB(7).CNDCTY(7),XMUI. , XMFI.TKNS(7),TSL<30.2.4).TSP<2,2.4).CPM<7).WMMTL<7). a 6 WMIGF.TKNSIN(7) 
	COMMON/PARAMS/GRAV. PI. GTR. RGAS, SIGMA. SGD. THOU. TOL, EC. EP. COMMON/RADTN/ALPC.ABSCF(30).EB.GC(2). 
	C ---------------------------------------------------------------------­
	C OD~ECTIVE<S) C (1) WRITES FORMATTED VALUES OF CERTAIN CABIN GAS VARIABLES TO UNIT 8 C (DISK OR TAPE AS DEFINED BY USER'S ~CL) FOR LATER PLOTTING OR C OTHER USES. C COMMENTS 
	C (1) C COMMON IPRTCMNI ASRFUZ(22, 4),ASRFLZ(22, 4),CVFLWU(22.4l, 
	CVFLWL(~2,4).RDFLWU(22.4).RDFLWL(22.4), VTFLWV(~4,2),VTFLWE<24,2), FBVDOT(30), FBSDOT(11,30),FBGDOT(30),FRENTR(30) 
	DIMENSION IO( 12). IDATA(7), INDl (10), IND2< 10l.IND3( 10), CONC< 10), 
	IZN(2). ISURF(120. 1'), ISSURF(40),FTU('),FTL(~),XPF<~l DIMENSION LNSRFN(120),LNSRFC<120l,STATS('0.2),PPMU<10),PPML(10) DIMENSION NWRD<22l, IGRPDF<7, 5),NA(S),NB<Sl,FTSL(20.2.4l, 
	1 
	*** 

	A-57. 
	... 
	C. C CONVERT TIME TO SECONDS. C. 
	TIME=ITIME/THOU. C. C WRITE TIME AND RUN 10. C. 
	WRITEl8.2) TIME. l IDENTIM), M""l. 20). 2 FORMATlF9.3.20A4). C. 
	DO 24 ICMP-1,NCOMPS. C CONVERT GAS TEMPERATURES TO FAHRENHEIT. C. 
	FTUlICMP) = TUlICMP) -T4cO 
	FTLlICMP) = TLlICMP) -T4cO C C CONVERT PRESSURE TO LBF/SG FT AND SMO~E TO OD/FT C 
	XPFlICMP) = PFlICMP) I GRAV. SMKUlICMP) = 0.04:57:57:5 .. CHlUlNSPCS. ICMP) .. RHOUlICMP). SMKLlICMP) = 0.0457:575 .. CHILlNSPCS, ICMP) .. RHOLlICMP). 
	C xx = CH -ZDlICMP) W~ITEl8.4) ICMP. XX. VOLUlICMP). FTUIICMP). RHOUlICMP), 
	1 SMKUlICMP). CHIUl2.ICMP). CHIUl4.ICMP). CHIUl:5.ICMP). 2 XPFlICMP). ZDlICMP). VOLLlICMP). FTLlICMP). RHOLlICMP). 3 SMKLIICMP). CHILl2,ICMP). CHILl4. ICMP). CHILl:5.ICMP) 
	4 FORMAT l 11. FS. 3. F8. 1. FS. 2. FS. 5.. 1 F7. 3.3F8. :5.FS. 2.FS. 3.. 2 FS. 1.FS.2.FS. 5.F7. 3.3FS. 5). 
	C IXS = NSPCS -1 WRITElS.:5) lNGASl IG). IG=L IXS) 
	:5 FORMAT< 1OA4 ) C C CONVERT GAS CONCENTRATIONS FROM MASS FRACTION TO PPM BY VOLUME C 
	SUML • O.. SUMU • O.. 
	C DO 6 IG=!, IXS SUML = SUML + CHILlIG. ICMP) I WMOLEClIG) 
	c SUMU -SUMU + CHIUIIG. ICMP) I WMOLEClIG) 
	C DO 7 IG=l, IXS PPMLlIG) =0. PPMUlIG) = O. IFlSUML .GT. 0.) PPMLIIG) = CHILlIG, ICMP)/ISUML .. WMOLEClIG» IFlSUMU ,GT. 0.) PPMUlIG) = CHIUlIG.ICMP)/lSUMU .. WMOLEClIG» PPMLlIG) = PPMLlIG) .. 1. E+c 
	7 PPMUlIG) -PPMUlIG) .. 1. E+o C WRITElS,S) (PPMUlIG). IG=L IXS) S FORMATl 10F9. 0) WRITElS.9) lPPMLlIG), IG=L IXS) 
	9 FORMATl 10F9. 0 ) C C IF THIS IS THE COMPARTMENT WITH INTERIOR FIRES PRINT THE FIRE DATA C 
	IFl ICMP . NE. IFRCMP ) GO TO 17 
	A-58. 
	IF( NFIRES .EG. 0 l GO TO 17 
	c DO 12 N=l,NFIRES IXS=NTXG +6 WRITE(S, 11) N, AF(N). FBVDOT(N), FBGDOT(Nl. FRENTR(N), FLML(N), 
	1 ABSCF(N), FBSDOT(IXS.N). FBSDOT(2.N). 11 FORMAT(I3.FB.2.3E13. 6.FB. 2.3E13. 6). 12 CONTINUE. 
	C 
	C IXS= :5 + NTXG WRITE(B.14) (NGAS(IG), IG 6, IXS l 
	14 FORMAT(:5A4) 
	.C DO 16 N= 1, NFIRES WRITE(S.l:5) N, (FI3SDOT( IG. N), IG = 6. I XS ) 
	1:5 FORMAT(I3,:5E13.6) 16 CONTINUE C 
	17 CONTINUE C C WRITE THE SURFACE TEMPERATURE AND HEAT FLUX DATA C 
	C 
	DO 20 ISRF ~ 1, LSN 
	C 
	C CONVERT LINING SURFACE TEMPERATURES TO FAHRENHEIT 
	C ~ TSL(ISRF.2, ICMP) -T460 FTSL(ISRF. 1. ICMP) = TSL(ISRF, 1, ICMP) -T460 WRITE(B.19) ISRF. ASRFUZ(ISRF.ICMP). ASRFLZ(ISRF.ICMP), 
	FTSL(ISRF,2, ICMP) 

	1 CVFLWU(ISRF,ICMP), CVFLWL(ISRF,ICMP),. 2 RDFLWU( ISRF, ICMP), RDFLWL(ISRF.ICMP),. 3 FTSL (ISRF, 2, ICMP), FTSL(ISRF. 1. ICMP). 
	19 FORMAT(I3,6F9. 3,2FB. 3) 
	20 CONTINUE C C WRITE THE PARTITION TEMPERATURE AND HEAT FLUX DATA C C 
	DO23 IP '"1.2 C C CONVERT PARTITION SURFACE TEMPERATURES TO FAHRENHEIT 
	C 
	~ TSP( IP. 2. ICMP) -T460 FTSP(IP, 1. ICMP) = TSP(IP. 1, ICMP) -T460 IX=IP +20 WRITE(B,22) IP. ASRFUZ(IX.ICMP). ASRFLZ(IX.ICMP). CVFLWU(IX.ICMP). 
	FTSP( IP. 2, ICMP) 

	1 CVFLWL(IX. ICMP), RDFLWU(IX,ICMP). RDFLWL(IX, ICMP). 
	2 FTSP(IP,2,ICMP). FTSP(IP, 1. ICMPl. 22 FORMAT(Il.6F9. 3.2FB. 3). 23 CONTINUE. 
	C C COMPUTE THE SUMS OF THE AREAS AND FLUXES TO SURFACES AND C PARTITIONS AND WRITE THEM OUT C 
	SUMAU = O.. SUMAL = O.. SUMCU = O.. SUMCL O.. SUMRU O.. 
	SUMRL = O.. DO 2301 ISRF = 1. LSN. SUMAU SUMAU + ASRFUZ(ISRF, ICMP). SUMAL SUMAL + ASRFLZ(ISRF, ICMP). SUMCU SUMCU + CVFLWU(ISRF,ICMP). SUMCL SUMCL + CVFLWL(ISRF.ICMP). SUMRU SUMRU + RDFLWU(ISRF,ICMP). 
	= 
	= 
	= 

	2301. SUMRL = SUMRL + RDFLWL(ISRF.ICMP) SUMAU SUMAU + ASRFUZ (21. ICMP) + ASRFUZ(22.ICMP) SUMAL '"' SUMAL + ASRFLZ(21.ICMP) + ASRFLZ(22.ICMP) SUMCU SUMCU + CVFLWU(21.ICMP) + CVFLWU(22.ICMP)
	= 

	'"' 
	S,UMCL SUMCL + CVFLWL<21.ICMP) + CVFLWL(22.ICMP) SUMRU = SUMRU + RDFLWU(21, ICMP) + RDFLWU(22.ICMP) SUMRL SUMRL + RDFLWL<21.ICMP) + RDFLWL(22.ICMP) 
	C 
	WRITE(8,2302) SUMAU,SUMAL.SUMCU.SUMCL.SUMRU.SUMRL 2302 FORMAT (oF9. 3) 24 CONTINUE 
	C 
	C WRITE OUT VENT FLOW DATA FOR ALL VENTS C C C FIRST 8 OR FEWER VENTS 
	C I~ '"' 1 
	IE =8 
	IF( NV.LT. S ) IE =NV. DO20IV '"'IS, IE. NA(IV) '"' CNCTNS(IV) /10.. 
	20 N8(IV) '"' CNCTNS(I~) -NA(IV) * 10. WRITE(S.27) (IV. IV '"' IS. IE. 27 FORMAT(812). WRITE(S.2S) (NA(IV), N8(IV). IV = IS. IE. 2S FORMAT(S(I2.12». WRITE(!? 29) (VTFLWV<IV. 2). IV = IS. IE). 29 FORMAT(SE13.0). WRITE(8,30) (VTFLWE( IV;2), IV '"' IS. IE). 30 FORMAT(SE13.0). WRITE(S.31> (VTFLWV( IV, 1>. IV = IS, IE. 31 FORMAT (SE13. 0). WRITE(S.32) (VTFLWE(IV, 1), IV IS, IE. 32 FORMAT(8E13.0). 
	3~ C C VENTS 9 THRU 10 C 
	IF( NV.LE. 8 ) GOTO 

	IS 9. IE 10. IF( NV.LT. 10)IE NV. 
	IX '"'.0 
	DO 33 IV =IS. IE 
	IX '"'IX+1. NA(IX) • CNCTNS(IV) / 10.. NB(IX) '"' CNCTNS(IV) -NA(IX) * 10. 
	33. CONTINUE. WRITE(S,27) (IV. IV = IS. IE ). WRITE(8.2S) (NA(II ). NB(II), II '"' 1. IX). WRITE(S, :;!9) (VTFL.WV( IV.::!). IV IS. IE ). WRITE(S.30) (VTFLWE(IV,2), IV = IS, IE). WRITE(S.31) (VTFLWV(IV.1). IV '"' IS, IE ). WRITE(8,32) (VTFLWE(IV. ll. IV = IS, IE ). 
	c 
	3~ 
	IF( NV .LE. 16) GO TO 

	c 
	eVENTS 17 THRU 24 C IS =17 
	IE == 124. IF( NV.LT. 124 ) IE "" NV. IX =0. 
	DO34 IV "" IS, IE 
	IX ==IX + 1 NA(IX) = CNCTNS(IV) / 10. NB(IX) == CNCTNS<IV) -NA<IX) * 10 
	34. CONTINUE WRITE(8, 27) (IV, IV = IS, IE WRITE(8.28) (NA<II ), NB<II ). II = 1, I X) WRITE(8, 29) <VTFLWV( IV, 2) , IV=IS. IE ) WRITE<8,30) (VTFLWE(IV.2), IV IS. IE) WRITE(S,31) (VTFLWV(IV.ll, IV == IS, IE ) WRITE(S.32) (VTFLWE(IV.ll. IV == IS, IE ) 
	35. CONTINUE 
	C RETURN END 
	A-61. 
	... 
	... 
	SUBROUTINE ATMOS(STATS,NDXSl 
	COMMON/GMTRY I IMATL (20). IMATS( 7 l. IMTLP (4), IMAX (30 l, IMIN (30 l, 1 IRAY(116),IRAYS(22),JMAX(30),JMIN(30),LSN,MAXELI,NS. 1~>' IARY(40, 12), ICLL. 3 ICLR, lEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9), 4 ISSWLI(9, 10), ISSWLJ(9, 10), ISSWRI(9, 10), ISSWRJ(9, 10), ~ ISWSL(l~.e), ISWSR(l~,e), ISTART,NPROJ, IPJUL, IPJLL, 6 IPJUR.IPJLR,JEND,JONE(9l,JSTART,NJS,NSG,NV,SGWD(9), 7 SL,SWD(20l,VN(20,3),VENTH(24l,VENTW(24l,VENTT(24l, e XMN(30),XMX(30),XCOR(9l,YCOR(9l,Z(30),SSGWD,TVSG, 9 HT1,HT2,HT3,HT4(10l,NSSTS,SL
	2 CH, CL(4), CW, DWS, HSTS, IARX(40, 

	COMMON/GASES/CHIL(11,5),CHIU(11,5),CP,NGAS(11),NSPCS,PAMB,PF(5). RHOAM,RHOL(~),RHOU(~),TAM,TL(5),TU(~),VOLL(~), 
	1 

	VOLU(~),ZD(~),XTHEN(120l,WMOLEC(11l,TWO(101l, 3 JCOR(120) 
	2 

	COMMON/CNTRL/DELTAT,DELTSP,ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS. 1 IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2. 2 ITSPRD,NPASS,TFINAL,IDBUG1,EPSLN,MAXITR,MAXCUT, 3 JCBSKP 
	XNEXT(120),STATS(~0,2) C C SAVE THE VALUES OF THE CURRENT TIME AND THE NEXT TIME POINT, AS CALLED C FOR BX DACFIR. C LTIME -LOCAL TIME WITHIN THIS SUBROUTINE (MILLISECONDS) C LDT '"' LOCAL TIME INCREMENT (MILLISECONDS) C LTOBJ -LOCAL TIME VALUE OF THE NEXT TIME POINT (MILLISECONDS) C LDTPRV-PREVIOUS VALUE OF LDT C 
	DIMENSION X(120),DUMX(120), 

	LTIME -ITIME. LDT '"' IDELT. LTOBJ '"' ITIME + IDELT. LDTPRV-IDTPRV. 
	C C INITIALIZE TWO COUNTERS C INCR -COUNTS THE NUMBER OF SUCCESSFUL SOLUTIONS OBTAINED AT THE C CURRENT LOCAL TIME INCREMENT WHEN INCREMENT CUTTINQ IN EFFECT C ICUT -CURRENT CUT LEVEL, ICUT-O -) LDT-IDELT, ICUT-l -) LDT-IDELT/2 C ICUT-2 -) LDT-IDELT/4, ICUT-3 -) LDT-IDELT/8. C 
	INCR .. 0. ICUT-0. 
	NDXS -NDXS +. STATS(NDXS, 1) -LDT. STATS(NDXS,2) -0. 
	C C SET THE INITIAL VALUE OF THE QAS STATE VECTOR <X} C 
	~. I" 0. DO 30 N2 .. 1, NCOMPS. DO 10 N1 .. 1, NSPCS. I .. 1+1. 
	10. X(I)" CHIL(Nl,N2). DO 20 Nl .. 1, NSPCS. I .. I + 1. 
	20. X(I)" CHIU(Nl,N2) 
	X (1+1 l '"' PF(N::ll 
	X(I+2) .. RHOL(N2). X(I+3) .. RHOU(N2l. X(I +4) .. TL (N2). 
	X(I+5) = TU(N2) 
	X(I+6) = VOLL(N2) 
	X(I+7) = VOLU(N2) 
	X(1+8) .. ZD(N2). I.. I + 8. 
	30 CONTINUE. C. C SUBROUTINE SCALE SCALES THE MAGNITUDE OF THE VARIABLES TO 0(1) FOR. C IMPROVED NUMERIC SOLUTION. C. 
	CALL SCALE(-l, X. I). C. C SUBROUTINE ESET1 INITIALIZES THE TERMS IN THE GAS DYNAMICS EQUATION SET. C TO BE EVALUATED AT TIME = LTIME. C. 
	CALL ESET1( X. DUMX. I. LOT). C. C SUBROUTINE EXTRAP GENERATES THE INITIAL GUESS SOLUTION FOR THE NEXT. C TIME POINT. C. 
	CALL SCALE(-1, XTHEN. I ). C. 
	CALL EXTRAP(XTHEN. X.XNEXT. I.LDT.LOTPRV) C C SUBROUTINE NWTRAP CORRECTS THE INITIAL GUESS OF THE SOLUTION BY THE C NEWTON-RAPHSON METHOD. ICON IS A FLAG TO INDICATE CONVERGENCE. C ICON-1") CONVERGENCE. ITR IS THE NUMBER OF ITERATIONS MADE. C 
	CALL NWTRAP(XNEXT, I. LOT. ICON. ITR) C ~UMP TO STMT 70 TO CUT THE TIME STEP. C IF THE SOLUTION CONVERGED UPDATE THE LOCAL TIME AND THE VARIABLES <X} C 
	C IF CONVERGENCE WAS NOT ACHIEVED 

	IF( ICON .EG. 0) GO TO 70 C 
	LTIME .. LTIME + LOT C C SCALE UP TO PHYSICAL -MAGNITUDES C 
	CALL SCALE(+l.XNEXT. I). CALL SCALE(+1.X. I). 
	'C 
	C CHECK TO SEE IF IT IS TIME TO RECOMPUTE THE SCALE FACTORS. 
	C CHECK TO SEE IF IT IS TIME TO RECOMPUTE THE SCALE FACTORS. 
	[]­

	C LSC .. MOD(LTIME, ISCALE) IF( LSC . EG. O. ) CALL SCALE ( O. XNEXT, I ) 
	C 1=0 
	C DO 60 N2 = 1, NCOMPS DO 40 N1 .. 1, NSPCS I.. I + 1 CHIL(N1,N2) = XNEXT(I) 
	40. XTHEN(I) = XiI). DO50 N1 = 1. NSPCS. I =I + 1. CHIU(N1.N2) .. XNEXT(I). 
	50. XTHEN(I) .. XiI). PF(N2) .. XNEXT(I+1). XTHEN(I+1)= X(I+1). 
	RHOL(N2) = XNEXT(I+2J 
	• 
	... 
	XTHEN(I+2)= X(I+2). RHOU(N2) XNEXT(I+3). XTHEN(I+3)= X(I+3). TL(N2) XNEXT(I+4). XTHEN(I+4)= X(I+4). TU(N2) = XNEXT(I+S). XTHEN(I+5)a X(I+5). VOLL(N2) XNEXT(I+6). XTHEN(I+6)= X(I+6). VOLU(N2) a XNEXT(I+7). XTHEN(I+7)= X(I+7). ZD(N2) = XNEXT(I+8). XTHEN(I+8)= X(I+8). I =I + 8. 
	60. CONTINUE 
	C LDTPRV = LDT STATS(NDXS,l) LDT STATS(NDXS,2) ITR 
	C OB~ECTIVE FOR THIS CALL, IF C SO RETURN C 
	C TEST TO SEE IF THE NEW LOCAL TIME IS THE 

	LTOB~) ~ETURN C OB~ECTIVE. INCREMENT C INCR TO COUNT SUCCESSFUL INTERMEDIATE STEPS AND IF TWO HAVE BEEN MADE C TRY DOUBLING THE LOCAL TIME STEP. C 
	IF(LTIME .GE. 
	C MORE LOCAL STEPS ARE NECESSARY TO ACHIEVE THE 

	INCR = INCR +1. NDXS = NDXS + 1. IF(INCR . LT. 2) GO TO 5. LDUM = LTIME + 2 * LDT. LTOB~) GO TO 5. LDT .. 2 * LDT. INCR =0. ICUT .. ICUT -1. GOTO 5. 
	IF(LDUM .GT. 

	C C CONVERGENCE WAS NOT ACHIEVED FOR THIS LOCAL TIME STEP, TRY AGAIN C WITH LDT OF ONE HALF THE CURRENT VALUE (ROUNDED TO THE NEXT C HIGHEST INTEGER.) IF THE CURRENT CUT LEVEL IS THE MAXIMUN C ALLOWED STOP THE RUN WITH AN ERROR MSG. C 
	70. IF( ICUT .EG. MAXCUT ) GO TO 80. LDT .. FLOAT(LDT) I 2. + O. 5. ICUT .. ICUT + 1. INCR .. 0. CALL SCALE(+l, XTHEN, I). GO TO5. 
	C (X(~), ~"1, I), (XTHEN(~),~"l, I) 101 FORMAT(lHl, 112X,28HCONVERGENCE FAILURE IN ATMOSI12X,7HLTIME= ,110,
	80 WRITE(6, 101) LTIME, LDT, 

	*. 5HLDT= ,I611(2X,8E15.7». STOP. END. 
	A-54. 
	SUBROUTINE EXTRAP(Xl, X2, X3.N.LDT,LDTP)

	C----------------------------------------------------------------------­
	C----------------------------------------------------------------------­
	C OB-.JECTI VE (5) C (1) THIS SUBROUTINE LINEARLY EXTRAPOLATES VALUES FROM THE ARRAYS Xl C AND X2 TO THE CORRESPONDING ELEMENTS IN ARRAY X3 C COMMENTS C (1) ARRAY Xl IS LDTP TIME UNITS PREVIOUS TO X2 AND X3 IS LDT UNITS C AHEAD C

	C----------------------------------------------------------------------­
	C----------------------------------------------------------------------­
	DIMENSION Xl (120). X2( 120). X3( 120). DT =LDT. 
	DTP ,. LDTP. Cl = DT/DTP. C2,. 1. + C1. DO 10 -.J=1. N. 
	10. X3(-.J) = X2(-.J) * C2-Cl * Xl(-.J). RETURN. END. 
	A-65. 
	SUBROUTINE NWTRAP(X, N. LDT. ICON, ITR). COMMON/NEWTON/X~CB(120, 120),UL(120, 120), IPS(120). COMMON/CNTRL/DELTAT,DELTSP, ECOFLG, IDELT, IDENT(20). IDTPRV. IPEMS.. 
	1 IPSPR. IPAUX. IRATIO. ISAVE, ISCALE, ITFIN. ITIME, ITIM:!, 2 ITSPRD.NPASS,TFINAL,IDBUGl,EPSLN.MAXITR,MAXCUT, 3 ~CSSKP 
	DIMENSION X(120).XNEW(120),F(1C!0),H(120) 
	C 
	DH :a 0.0001 ICON .. 0 ITR :a0 
	10. CONTINUE CALL ESET2(X. XNEW,N,LDT) 
	C. C. 
	FNORM .. O. 
	C
	.. 
	DO C!O I=l.N. F(I) :a XNEW(I) -X(I). IF( ASS( F(I) ) .LE. FNORM) GO TO C!O. FNORM = ABS( F(I) ). 
	C!O. CONTINUE 
	C 
	IF( (FNORM . QT. 1.. AND. ITR . QT. 0) . OR. ITR . GT. MAXITR) RETURN I~( FNORM .QT. EPSLN ) GO TO 2~ ICON = 1 DO :!:! I:a1. N 
	C!:! X(I):a XNEW(I). RETURN. 25 CONTINUE. 
	C 
	IF( ITR .EG. 0) QO TO 27 MOD(ITR.~CBSKP) .NE. 0) GOTO50 
	IF( 

	C 
	:!7. CONTINUE DO 40 ,J-l.N SAVE -X(,J) X(,J) -SAVE + DH CALL ESET:!(X,XNEW.N.LDT) DO 30 I-l,N 
	30. X,JCS(I,,J) -(XNEW(I) -X(I) -F<I) ) I DH X(,,) • SAVE
	.. 
	40 CONTINUE. C. ~O CONTINUE. C. CALL MSLV( H. F, N ). C. DO 60 1-1. N. 
	60. X(I) -X(I) -H(I). ITR -ITR +1. GO TO10. 
	C. END. 
	SUBROUTINE MSLV(X,B,N) 
	COMMON INEWTON/XJCB(120, 120LUL(120, 120), IPS<120l 
	DIMENSION X(120),B(120) 
	DO 3 1=1.N 
	IF(X,JCB<I,Il . NE. 0.) GO TO 3 
	XJCB ( 1.I> .. -1. 
	CONTINUE 
	CALL DECOMP(Nl 
	CALL SOLVE(N.a.Xl 
	RETURN 
	END 
	A-67. 
	... 
	SUBROUTINE DECOMP(NN) C C DECOMPOSES MATRIX A INTO A PRODUCT OF A LOWER-DIAGONAL MATRIX C L WITH UNIT DIAGONAL ENTRIES AND AN UPPER-DIAGONAL MATRIX U. C THE OUTPUT MATRICES LAND U ARE BOTH STORED IN UL. C 
	DIMENSION SCALES(120). COMMON/NEWTON/A(120. 120).UL(120, 120), IPS(120). N=NN. 
	C C INITIALIZE IPS,UL AND SCALES C 
	DO 5 1=1.N. IPS(I)=I. ROWNRM = O. 0. 
	C DO 2 J=l,N UL (I, J) = A( I, J) IF (ROWNRM.LT. ABS(UL(I,J») ROWNRM AB S ( UL ( I. J) ) 
	2. CONTINUE 
	C IF (ROWNRM. EQ. O. ) GO TO 4 SCALES(I) '" 1./ROWNRM GOTO 5 
	4 WRITE(6, 101). 101 FORMAT(2X, 'MATRIX WITH ZERO ROW IN DECOMP'). SCALES(I)=O.O. 
	5 CONTINUE C C GAUSSIAN ELIMINATION WITH PARTIAL PIVOTING C 
	NM1=N-1. IF(NM1. LT. 1) GO TO 18. 
	C DO 17 K=1,NM1 BIG=O.O 
	C DO 11 I=K,N IP=IPS(I) SIZE=ABS<UL(IP,K»*SCALES(IP) IF(SIZE.LE.BIG) GO TO 11 BIG"'SIZE IDXPIV"'I 
	11 CONTINUE C 
	IF (BIG. NE. O. )GO TO 13. 12 WR ITE( 6, 102 >. 102 FORMAT(2X. 'SINGULAR MATRIX IN DECOMP' >.. 
	STOP C 
	13. IF(IDXPIV.EG. K>GO TO 15. J=IPS(K). IPS(K)=IPS<IDXPIV). IPS( IDXPIV)=J. 
	C 
	15. KP=IPS(K>. PIVOT=UL(KP,K). l<.Pl=K+l. DO 16 I=KP1. N. IP=IPS(!>. EM=-UL(IP,K>/PIVOT. 
	UL ( I P, K) =-EM 
	UL ( I P, K) =-EM 
	UL ( I P, K) =-EM 

	DO 
	DO 
	16 
	J-KP1,N 

	UL(IP,~)-UL(IP,~)+EM*UL(KP,~) 
	UL(IP,~)-UL(IP,~)+EM*UL(KP,~) 

	16 
	16 
	CONTINUE 

	17 
	17 
	CONTINUE 

	C 
	C 

	1e 
	1e 
	CONTINUE 

	TR
	KP-IPS<N) 

	TR
	IF<UL.<KP, N). EG. O. 
	)GO 
	TO 
	12 

	TR
	RETURN 

	TR
	END 


	A-69. 
	SUBROUTINE SOLVE<NN.B,X) 
	SUBROUTINE SOLVE<NN.B,X) 
	SUBROUTINE SOLVE<NN.B,X) 

	C 
	C 

	C SOLVES THE MATRIX EQUATION A*X=B FOR VECTOR X. WHERE 
	C SOLVES THE MATRIX EQUATION A*X=B FOR VECTOR X. WHERE 
	A IS THE PRODUCT 

	C OF THE LOWER­AND UPPER-DIAGONAL FACTORS STORED IN 
	C OF THE LOWER­AND UPPER-DIAGONAL FACTORS STORED IN 
	MATRIX UL. 

	C 
	C 

	DIMENSION B(120),X(120) 
	DIMENSION B(120),X(120) 

	COMMON/NEWTON/A(120. 120).UL(120, 120), IPS(120) 
	COMMON/NEWTON/A(120. 120).UL(120, 120), IPS(120) 

	N=NN 
	N=NN 

	NP1-N+1 
	NP1-N+1 

	C 
	C 

	IP-IPS( 1) 
	IP-IPS( 1) 

	X(1)-BCIP) 
	X(1)-BCIP) 

	IF(N.LT.2) 'GO TO 6 
	IF(N.LT.2) 'GO TO 6 

	C 
	C 

	DO 2 I=2.N 
	DO 2 I=2.N 

	IP-IPS(I) 
	IP-IPS(I) 

	IM1-I-1 
	IM1-I-1 

	... 
	... 
	SUM-O. 

	TR
	DO 1 -,)=1. IM1 

	TR
	SUM=SUM+UL(IP.-.)*X(-.) 

	TR
	2 X(I)=B(IP)-SUM 

	TR
	C 

	TR
	6 CONTINUE 

	TR
	IP-IPS(N) 

	TR
	X~N)·X(N)/UL(IP.N) 

	TR
	IF(N.LT.2)GO TO ~ 

	TR
	C 

	TR
	DO 4 IBACK=2.N 

	TR
	I=NP1-IBACK 

	TR
	IP-IPS(I) 

	TR
	IP1=I+1 

	TR
	SUM-O. 

	TR
	DO 3 -.)"'IP1.N 

	TR
	3 SUM-SUM+UL(IP.-.)*X(-.) 

	TR
	4 X( I ).. ( X( I )-SUM) IULC I P, I ) 

	TR
	C 

	TR
	~ CONTINUE 

	TR
	RETURN 

	TR
	END 


	SUBROUTINE SCALECISW, X, M) 
	COMMON/GASES/CHIL(11, 5),CHIUC11, 5),CP,NGAS(11),NSPCS,PAMB,PF(S), 1 RHOAM,RHOL(S),RHOUCS),TAM,TL(S).TUCS),VOLLC'), 2 VOLU C5), ZD C5 ), XTHEN ( 120) , WMCLEC ( 11 ) , TWO C101 ) , 3 JCOR(120) 
	DATA ALOG2/0. 6931472/. DIMENSION X(120). GO TO (1,20, 10). ISW+2. 
	C C SCALE DOWN FROM PHYSICAL MAGNITUDES TO SCALED MAGNITUDES CISW -1) C 
	1 DO S 1=1, M. II = JCORCI). 5 XCI) = XCI) / TWOCII). 
	RETURN C C SCALE UP TO PHYSICAL MAGNITUDES FROM SCALED MAGNITUDES CISW +1) C 
	10 DO 15 I=l,M. II = ,JCORCI). 15 XCI) = XCI) * TWOCII). 
	RETURN C C RESET SCALE FACTORS AND ,JCOR ARRAY, {X} INPUT IN PHYSICAL MAGNITUDES. C CISW '" 0) C 
	20. CONTINUE. DO 30 1=1. M. 
	TMP = ABSCXCI» 
	KEXP. =0 
	IFC TMP . NE. O. KEXP = ALOGCTMP)/ALOG2 + O. ,. IF(JIABSC KEXP ) .GT. '0 ) KEXP = ,JISIGNC 50, KEXP. JCORCI) = KEXP + 51. 
	30. CONTINUE 
	C RETURN END 
	SUBROUTINE VENT(IV,PFI,PFJ, ZDI, ZDJ.RUI,RUJ,RLI,RLJ, 
	• GUIJ,.GUJI,GLIJ.GLJII 
	c C ---------------------------------------------------------------------­
	C OBJECTIVE: 
	C 
	C 
	C 
	(1) 
	SUBROUTINE 
	VENT 
	COMPUTES 
	THE 
	RATES 
	OF 
	MASS 
	FLOW 
	THRU 
	A SINGLE 

	C 
	C 
	VENT 
	BETWEEN 
	COMPARTMENTS 
	I 
	AND 
	J. 
	FOUR 
	NET 
	MASS 
	FLOW 
	RATES 

	C 
	C 
	CAN 
	OCCUR 
	(ALL 
	UNITS 
	ARE 
	LBM/SEC): 

	C 
	C 

	C 
	C 
	GUIJ 
	= FLOW 
	RATE 
	FROM 
	THE 
	UPPER 
	ZONE 
	OF 
	COMPARTMENT 
	TO 
	THAT 
	OF 
	J 


	C 
	C GUJI FLOW RATE FROM THE UPPER ZONE OF COMPARTMENT J TO THAT OF 
	C 
	C 
	C 

	C 
	C 
	C 
	GLIJ 
	.·FLOW 
	RATE 
	FROM 
	THE 
	LOWER 
	ZONE 
	OF 
	COMPARTMENT 
	I 
	TO 
	THAT 
	OF 
	J 

	C 
	C 

	C 
	C 
	GLJI 
	= FLOW 
	RATE 
	FROM 
	THE 
	LOWER 
	ZONE 
	OF 
	COMPARTMENT 
	J 
	TO 
	THAT 
	OF 


	C THE FOLLOWING GUANTITIES ARE GIVEN IN THE CALL: 
	C 
	C 
	C 

	C 
	C 
	C 
	IV. VENT 
	ID 
	NUMBER 

	C 
	C 

	C 
	C 
	PFI 
	• PRESSURE 
	(LBM/(FT*SEC**2» 
	AT 
	FLOOR 
	OF 
	COMPARTMENT 


	C PFJ = PRESSURE (LBM/(FT*SEC**2» AT FLOOR OF COMPARTMENT J 
	C 
	C ZDI • THERMAL DISCONTINUITY POSITION (FT) IN COMPARTMENT I 
	C 
	C ZDJ = THERMAL DISCONTINUITY POSITION (FT) IN COMPARTMENT J 
	C 
	C 
	C 

	C 
	C 
	C 
	RUI 
	DENSITY 
	OF 
	UPPER 
	ZONE 
	GAS 
	(LBM/FT**3) 
	IN 
	COMPARTMENT 
	I 

	C 
	C 

	C 
	C 
	RUJ 
	= DENSITY 
	OF 
	UPPER 
	ZONE 
	GAS 
	(LBM/FT**3) 
	IN 
	COMPARTMENT 
	J 


	C RLI • DENSITY OF LOWER ZONE GAS (LBM/FT**3) IN COMPARTMENT 
	C 
	C RLJ • DENSITY OF LOWER ZONE GAS (LBM/FT**3) IN COMPARTMENT J 
	C 
	C COMMENTS:. C (1) THE VENT ID NUMBER INDEXES THE VENT GEOMETRY THRU COMMON IGMTRYI. 
	C C C 
	(2) FLOOR LEVELS IN EACH COMPARTMENT ARE ASSUMED EQUAL 
	.... 
	C (3) UPPER ZONE GASES FLOW ONLY TO THE OPPOSITE UPPER ZONES AND LOWER C ZONE GASES FLOW ONLY TO THE OPPOSITE LOWER ZONES. 
	C ---------------------------------------------------------------------­
	C 
	COMMON/GMTRY/IMATL(20) , IMATS(7), IMTLP(4), IMAX(30). IMIN(30), 1 IRAY(116).IRAYS(22),JMAX(30),JMIN(30),LSN,MAXELI.NS, IARX(40.1~), IARY(40, 12), ICLL. 
	2 CH,CL(4)' CW. DWS. HSTS, 

	:3 ICLR, lEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9). 4 ISSWLI(9, 10). ISSWLJ(9, 10), ISSWRI(9.10). ISSWRJ(9.10). ISWSL(1~,8), ISWSR(1~,8), ISTART.NPROJ. IPJUL. IPJLL. 6 IPJUR.IPJLR,JEND.JONE(9),JSTART,NJS,NSG.NV,SGWD(9). 7 SL,SWO(20),VN(20,3),VENTH(24). VENTW(24), VENTT(24), 8 XMN(30),XMX(30).XCOR(9).YCOR(9),Z(30),SSGWD.TVSG, 9 HT1.HT2.HT3.HT4(10).NSSTS,SLSW.SX(30).SZ(30), 1 CNCTNS(24).NCOMPS. IFRCMP,FLOW(24), INTO(24),VTOTAL(4), ~ FHMIN 
	5 

	COMMON/PARAMS/GRAV,PI,GTR,RGAS, SIGMA,SGD. THOU. TOL,EC. EP COMMON/CNTRL/DELTAT,DELTSP,ECOFLG, IDELT. IDENT(20), IDTPRV, IPEMS, 1 IPSPR. IPAUX. IRATIO, ISAVE, ISCALE. ITFIN, ITIME, ITIM2. 
	2. IT5PRD,NPA5S,TFINAL,IDBUG1,EP5LN,MAXITR,MAXCUT, 
	3 ~C3SKP. DIMENSION ZL171. ZN(4). ZX(7),DP(71.RO(71. DATA ORFC/O.681. 
	C C INITIALIZE THE ARRAY OF NEUTRAL PLANE POSITIONS. ZN. AND COMPUTE THE C FLOOR PRESSURE AND ZONE DENSITY DIFFERENCES. C 
	GUI~ ~ O.. Gp~ a O.. ~ O.. ~ O.. DO , tal. 4. 
	GU,JI 
	GL,JI 

	,. ZN(I) = -99.. ~ PFI -PF~. ~ RLI -RL,J. DRLU .. RLI -RU,J. ~ RUI -RL,J. DRUU .. RUI -RU,J. 
	DPF 
	DRLL 
	DRUL 

	C C COMPUTE THE POSITIONS OF ALL POSSIBLE NEUTRAL PLANES BETWEEN I AND ,J C 
	xx .. DPF I GRAV IF(DRLL .NE 0.) ZN(l) .. XX I DRLL IF(DRUL . NE. 0.) ZN(C!) -(XX + ZDI * (RUI -RLI) I DRUL IF(DRLU . NE. 0.) ZN(3) a (XX + ZD,J * (RL~ -RU,J) I DRLU IF(DRUU . NE. 0.) ZN(4) .. (XX + ZDI * (RUI -RLI) I DRUU 
	C C ELIMINATE THE PHYSICALLY IMPOSSIBLE NEUTRAL PLANES C 
	IF( ZN(1) ·GT. ZDI ZN(1) ., -99.. ~ -99.. IF( ZN(3) · LT. ZD,J ZN(3) .. -99.. IF( ZN(4) · LT. ZDI ZN(4) .. -99.. 
	IF( ZN(2) · LT. ZDI ZN(C!) 

	C C FIND THE UPPER. ZVU. AND LOWER. ZVL, LIMITS OF THIS VENT (FT) C 
	ZVU a VENTT(IV). ZVL .. VENTT(IV) -VENTH(IV). ZL(1> -ZVL. 
	C C LOAD THE LIST ZX WITH ANY EXISTING NEUTRAL PLANE BETWEEN ZVL AND ZVU C 
	IC ­
	C DO 10 11-2,' XX .. ZN( I 1-1> 
	IF( (XX . LT. ZVL) . OR. (XX. GT. ZVU) ) GO TO 10. IC ..II. 
	ZX(II) = XX 
	10 CONTINUE C C ADD ZDI AND/OR ZD,J TO THE LIST ZX IF THEY ARE IN THE VENT OPENING C 
	GOTO~O. IC.. IC + 1. ZX(IC) = ZDI. 
	IF( (ZDI .LE. ZVL) .OR. (ZDI .GE. ·ZVU» 

	20. IF( (ZD,J . LE. ZVL) . OR. (ZD,J. GE. ZVU) ) GO TO 30. ~ IC + 1. ZX(IC) = ZD,J. 
	IC 

	30. CONTINUE 
	A-73. 
	IC =Ie + 1 
	ZL<IC) = ZVU. C. C SORT THE LIST ZX INTO THE LIST ZL. C. 
	IF( IC .LT. 4 ) GO TO60. DO :;0 1101.=2, IC-l. .J.J=2. ZL< 1101.) = ZX (2). DO 40 IL=3, IC-l. IF( ZL(IK) .LT. ZX(ILl) GO TO 40. ZL<IK) = ZX(ILl. 
	.J.J = IL 
	40. CONTINUE 
	ZX(.J.J) = ZVU + 1.. 50 CONTINUE. 60 IF( IC .EG. 3 ) ZL(2) = ZX(2). 
	C C COMPUTE THE PRESSURE DIFFERENCE BETWEEN COMPARTMENTS AT EACH ZL C NOTE THAT DP > 0 => PRI ) PR.J C 
	DO 70 101.=1. IC. PRI = PFI -RLI * GRAV * ZLCK). IF(ZL(K) . GT. ZDI) PRI = PFI + GRAV*CZDI* CRUI-RLI) -RUI*ZL(K». PR.J • PF.J -RL.J * GRAV * ZL(K). IFCZL(K) . GT. ZD.J) PR.J = PF.J + GRAV*CZD.J* CRU.J-RL.J) -RU.J*ZL(K)l. 
	DP(K) = PRI -PR.J 
	70 CONTINUE C C BASED ON THE SIGN OF DP AT EACH LEVEL SELECT THE DENSITY OF THE C FLOWING GAS C 
	DO 90 K=2,IC. IF( (DP(K) .GT. 0.) . OR. lOP CK-1) . GT. 0.) ) GO TO 80. ROCK-I) • RL.J. IF( ZLCK-l) .GT. ZD.J ) Ro(K-l) = RU.J. GO TO90. 
	80. ROCK-I) = RLI. IFC ZL(K-l) . GT. ZDI ) ROCK-I) • RUI. 
	90 CONTINUE C C BASED ON THE VALUE AND SIGN OF DP AT EACH ZL COMPUTE THE FLOW RATE C BETWEEN EACH PAIR OF ZL'S. ASSIGN THE FLOW RATE TO THE PROPER OUTPUT C VARIABLE BASED ON ZLCK) AND ZDI, ZD.J. C 
	DO 120 101.=2, IC IF CC DPCK) .ECt O. ) .AND. ( DPCK-1) .EG. 0.) ) GO TO 120 DDP = ABS(DPCK» -ABSCDPCK-l» IF( DDP .NE. O. ) GO TO 100 XX = 1.414214 * oRFC * VENTW(IV) * (ZLCK) -ZLCK-l» xx =xx * SGRTC ABS(DP(K» * RO(K-l) ) GO TO 110 
	C 100 AA. DDP I (ZLCK) -ZL(K-l» BB =O. 
	IFC DPCK) .NE. O. aa = C AaSCDPCK» )**1.5. CC• O.. 
	IF( OP (1(-1) . N£. O. ) cc =( ABS(OP (1(-1» ) ...... 1. S XX = 0.9428090 * ORFC * VENTWCIV) * SGRTC ROCK-I) ) I AA XX =xx * CaB-ec ) 
	C 
	110 
	110 
	110 
	IFl lDPlKI 
	+ DPlK-ll) 
	LT. 
	O. 
	I 
	GO 
	TO 
	114 

	TR
	IFl 
	ZLlKI 
	. GT. 
	ZDI 
	I 
	GO 
	TO 
	112 

	TR
	GLI,) 
	= GLI,) 
	+ XX 

	TR
	GO 
	TO 
	120 

	112 
	112 
	GUI,) 
	= GUI'" 
	+ XX 

	TR
	GO 
	TO 
	120 

	114 
	114 
	IF( 
	ZLOO 
	. GT. 
	ZD'" 
	I 
	GO 
	TO 
	116 

	TR
	GL"'I 
	= GL"'I 
	+ XX 

	TR
	GO 
	TO 
	120 

	116 
	116 
	GU,)I 
	= GU"'I 
	+ XX 

	120 
	120 
	CONTINUE 

	C 
	C 

	C 
	C 

	TR
	RETURN 

	C 
	C 

	TR
	END 


	,rr 
	SUBROUTINE PLUMEIZD. RD. TT, CHI, NSPCS, IC. GPENT. CPENT. EPENT) 
	CoMMoN/FIRES/AFM(7),ASM(7), ISTATE(120. 15). ISTATSI9. 16.22). 1 IWoRDI120.15).IWoRDSI9,16,22),NFLMI7),NPYR(7), 2 RGS(10,7),RSS(7),ToTGAS(10).TOTSEM,TRGF(10), 3 TRGS(10),TRSF,TRSS,NCE(30),VITNR,ToTVIT,RADFIR(30), 4 ACM(7),AFI30),AFI,AEXP,COMBI30),DGK,FLMLI30),FSN1, :5 FSN2, FSN3, GAMMA (30), IBURN, IF I600), IGMNI, IGMN,J, IGMX L 6 IGMX,J, IGNFIR, IGNI,J(2, 100). IGSN, ISFIRE(30). IVMAX(30), 7 IVMIN(30). IVMN, IVMX, IXFIRE, IZoNE(30),,JVMAX(30), 8 ,JVMIN(30).,JVMN,,JVMX,K,NFE(30),NFIRES,NI,JC,NI,JSG, 9 NPE(
	CoMMoN/PARAMS/GRAV,PI,GTR.RGAS,SIGMA,SGD,THoU.TOL,EC,EP COMMON IPRTCMNI ASRFUZ(22,4),ASRFLZ(22,4),CVFLWU(22,4), 
	*. 
	*. 
	*. 
	CVFLWL(22,4),RDFLWU(22,4),RDFLWL(22,4),

	*. 
	*. 
	VTFLWV(24,2),VTFLWE(24.2).FBVDOT(30). 

	*. 
	*. 
	FBSDOT(11.30),FBGDoTI30),FRENTR(30). DIMENSION CHI(11,4), CPENT(11). DIMENSION GEP(30), CEP(11,30), EEP(30). 


	C GPENT = O. EPENT = O. y02 = CHI(2, IC) DO 10 I=l,NSPCS 
	10 CPENT( I) = O. C C IF THERE ARE NO CURRENT FIRES RETURN C 
	IFI NFIRES . EG. O. ) RETURN C 
	DO 50 N=1. NFIRES C C IF THIS FIRE BASE IS IN THE UPPER ZDNE, THERE WILL BE NO C ENTRAINMENT SO SKIP TD END OF LOOP C 
	~O 
	IF( IZoNEIN) . EG. 2 ) GO TO 

	C C INITIALIZE ENTRAINMENT RATE VARIABLES IMASS, SPECIES, AND ENERGY) C FOR EACH FIRE C 
	GEP(N) = O.. EEPIN) = O.. DO 20 I=l,NSPCS. 
	20. CEP II, N) = O.. DMEC = O.. DMEP O.. 
	C T1 (RHoZ(N) * UZIN) I (Ro * SGR~1 GRAV * YZ(N) ) ) ) **0.4 T2 oMEGA(N) * RO I RHoZ(N) + GAMMA(N) I y02 
	ZZ = ZD -Z!3(N) 
	IF( ZZ .LE. O. ) GO TO30 C 
	IF( ZZ . GT. CoMB(N) ) ZZ = CoMB(N) 
	FR. UZ(N) * UZ(N) I ( GRAV * YZ(N) 
	T3 = AF(N) * UZIN) * ~O * OMEQA(N) 
	T4=.( (0.42*(1.0-oMEGAIN) ) )/( EC *FR * OMEGA(N)**3»**O. 2 
	DMEC T3 * «( 0.8 * EC *T4*( ZZ I YIIN) ) + 1. ) ** 2.5) -1. ) 
	IF I ze . LT. (ZB(N) + COMBIN» ) GO TO 30 
	C T3 (EC / ( SQRT«I. -OMEGA(N»*OMEGA(N)**3) ) ) **0.2 T4 = « (1. + GAMMA(N) I Y02 )**5l I T2) ** 0.1 
	YS-1.19*YZ(N) *T3*T4*TI T3 =( YZ(Nl / YS )**2 T4 =1. +( GAMMA(N) / Y02 l / OMEGA(N) * RO / RHOZ(!'ll ) XMUS = UZ(Nl * T3 *T4 FS=XMUS*XMUS/ (GRAV*YSl RHOS = RO * OMEGA(N) * (I. + GAMMA(N) / Y02 l I T2 T3=PI*YS*YS* XMUS*RO 62~ I EP *(1. -( RHOS/RO l) I FS) **0.2 ZTEMP = ZD -ZB(N) -COMB(Nl DMEP =T3* « (1.2*EP*T4* (ZTEMP/YS) + 1. )**1.66667) -1.) 
	T4= (0. 

	C 
	30. GEP(Nl = DMEC + DMEP. EEP(N) = 0.24 * TT * GEP(Nl. DO 40 I=1. NSPCS. 
	40 CEP(I,N) = GEP(Nl * CHI(I, ICl. 50 CONTINUE. 
	C DO 70 N=I,NFIRES GPENT = GPENT + GEP(N) 
	c C SAVE THE VALUE OF VOLUME ENTRAINMENT FOR PRINT OUT LATER C 
	FRENTR(Nl = GPENT I RO. EPENT = EPENT + EEP(Nl. DO 60 I=1. NSPCS. 
	60 CPENT(Il = CPENT(J) + CEP(I,N). 70 CONTINUE. 
	C RETURN END 
	SUBROUTINE CONV(IC, ZD, TU, TL, au, aL) C 


	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C OBJECTIVE C (1) CONV COMPUTES THE CONVECTIVE HEAT TRANSFER RATE FROM THE UPPER C AND LOWER ZONE GAS TO CABIN SURFACES C C au = TOTAL CONVECTIVE TRANSFER RATE FROM UPPER ZONE (BTU/SEC) C C GL = TOTAL CONVECTIVE TRANSFER RATE FROM LOWER ZONE (BTU/SEC) C C IC = COMPARTMENT NUMBER C C ZD THERMAL DISCONTINUITY POSITION (FT) C C TU = UPPER ZONE GAS TEMPERATURE (R) C C TL = LOWER ZONE GAS TEMPERATURE (R) 
	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C 
	COMMON/MATLS/TABX(lS,7,6),TABY(lS,7,6),NTXG.FOXI,RADTAB(7),RADI, 1 FOX(7),NMATLS.DGI.DGM(7),GAMI,GTAB(7), ITF(20), IRAMPT, 2 ITFC(20), ITFCS(7). ITFS(7), ITP(20).ITPC(20), ITPCS(7), 3 ITPE(20), ITPES(7), ITPS(7),GCI,GP(7),GTAB(7),RHOI, 4 RHOM(7),RSI.RTAB(7),RTGI(10),UTAB(7),CNDCTY(7),XMUI, XMFI.T~NS(7),TSL(30,2.4),TSP(2,2.4).CPM(7),WMMTL(7), 
	5 

	WMIGF,T~NSIN(7) 
	6 

	COMMON/GMTRY/IMATL(20), IMATS(7). IMTLP(4), IMAX(30). IMIN(30), 1 IRAY(116).IRAYS(22),JMAX(30),JMIN(30),LSN,MAXELI,NS, 2 CH.CL(4),CW,DWS.HSTS, IARX(40, 15), IARY(40, 12), ICLL, 3 ICLR, lEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9), 4 ISSWLI(9, 10), ISSWLJ(9, 10), ISSWRI(9, 10), ISSWRJ(9, 10), ISWSR(l~,S), ISTART,NPROJ, IPJUL. IPJLL, 6 IPJUR,IPJLR,JEND,JONE(9),JSTART,NJS,NSG,NV,SGWD(9), 7 SL. SWD(20)., VN(20, 3), VENTH(24). VENTW(24). VENTT(24). 8 XMNl30),XMX(30),XCOR(9),YCOR(9),Z(30).SSGWD,TVSG. 9 HT 1. HT2. HT
	5 ISWSL(15,S), 

	DATA H/5. 5E-4/ 
	C GU = O. GL = O. 
	C DO 10 I=l,LSN CALL COVER(I, IC, ZD, AU, AI..) 
	GU=GU +H * AU * (TSL(I,2, IC) -TU) 
	GL=GL +H * AL * (TSL(I, 1, IC) -TL) 
	10 CONTINUE 
	C CALL XSEC ( ZD AUPT, ALPT ) GU=au + H * AUPT * (TSP(1,2, IC) -TU + TSP(2,2, IC) -TU) 
	GL=GL +H * ALPT * (TSP(1, 1, IC) -TL + TSP(2, 1, IC) -TL) 
	C RETURN END 
	SUBROUTINE COVER (IS. IC, ZD, AU, ALl C 

	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C OB,JECTIVE C (1) COVER COMPUTES THE AREA OF EACH CABIN LINING SURFACE COVERED BY C CONTACT WITH EITHER OR BOTH GAS ZONES. C C IS = LINING SURFACE NUMBER C C ZD DISCONTINUITY POSITION C C AU AREA (FT*FT) OF SURFACE IS IN CONTACT WITH UPPER ZONE C C AL AREA (FT*FT) OF SURFACE IS IN CONTACT WITH LOWER ZONE C C SLN= COMPARTMENT LENGTH C 

	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C 
	COMMON/MATLS/TABX(lB.7,o),TABY(lB,7.o),NTXG.FOXI.RADTAB(7),RADI. 1 FOX(7),NMATLS,DGI,DGM(7),GAMI,GTAB(7), ITF(20), IRAMPT. 2 ITFC(20). ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7), 3 ITPE(20) , ITPES(7), ITPS(7), GCI. GP(7). GTAB(7), RHOI. 4 RHOM(7),RSI,RTAB(7),RTGI(10),UTAB(7),CNDCTY(7),XMUI, S XMFI.TKNS(7),TSL(30,2.4),TSP(2,2,4),CPM(7),WMMTL(7), 
	o. WMIGF,TKNSIN(7) 
	(4), IMAX (30), IMIN(30), 1 IRAY(11o),IRAYS(22).,JMAX(30),,JMIN(30),LSN,MAXELI.NS, 2 CH, CL< 4), CW, DWS, HSTS, IARX (40, 15), IARY (40, 12), ICLL, :3 ICLR, lEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9), 4 ISSWLI(9, 10), ISSWL,J(9.10), ISSWRI(9, 10), ISSWR,J(9, 10), S ISWSL(15,B), ISWSR(15,S), ISTART,NPRO,J, IP,JUL, IP,JLL, 
	COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP 

	o IP,JUR,IP,JLR,,JEND,,JONE(9),,JSTART,N,JS,NSG,NV,SGWD(9), 7 SL,SWD(20),VN(20,3),VENTH(24),VENTW(24),VENTT(24), B XMN(30),XMX(30),XCOR(9),YCOR(9),Z(30),SSGWD,TVSG, 9 HT1,HT2,HT3,HT4(10),NSSTS,SLSW,SX(30),SZ(30), 1 CNCTNS(24),NCOMPS, IFRCMP,FLOW(24), INTO(24),VTOTAL(4), 2 FHMIN 
	C ~ CL ( IC) 
	SLN 

	C IF( (SZ( IS) . GE. ZD) . AND. (SZ(IS+1) . GE. ZD) GO TO 10 IF( (SZ(IS) . LT. ZD) . AND. (SZ(IS+l) . LT. Zn) GO TO 20 
	C AU SLN * (SZ(IS) -ZD) ~ SLN (ZD -SZ(IS+l»
	AL-

	* C ) RETURN C 
	IF( SZ ( IS) . GT. SZ<IS+l) 

	AL=-AU 
	AU ~ SLN *( SZ(IS+l) -ZD ) C RETURN C 
	~ ABS( SZ(IS+l) -SZ(IS) ). IF( XX . LT. 0.5 ) XX = ABS(SX(IS+1) -SX(IS) ). AU =SLN * XX. 
	10. XX 

	~ O. RETURN C 20 XX =ABS( SZ(IS+ll -SZ(IS» 
	AL 

	Table
	TR
	IF( 
	XX 
	. LT. 
	0.5 
	I 
	XX 
	ABSl 
	SXlIS+l1 
	-
	SX(1S1 
	I 

	TR
	AL 
	= SLN 
	.. 
	XX 

	TR
	AU 
	= 
	O. 

	TR
	RETURN 

	c 
	c 

	TR
	END 


	SUBROUTINE XSEC( ZD, AREA) 
	c/---------------------------------------------------------------------­
	c/---------------------------------------------------------------------­
	C OB..JECTIVE:. C (1) XSEC COMPUTES THE CROSS-SECTIONAL AREA OF THE LOWER GAS ZONE. C GIVEN THE THERMAL DISCONTINUITY POSITION ZD (FT). EFFECT OF SEATS. C NOT INCLUDED.. 
	C 
	C AREA z LOWER ZONE CROSS SECTIONAL AREA (FT*FT) 
	C
	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C 
	COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30). 1 IRAY(116),IRAYS(22),..JMAX(30),..JMIN(30),LSN,MAXELI.NS. 2 CH,CL(4),CW.DWS.HSTS, IARX(40, 15), IARY(40.12), ICLL. 3 ICLR. lEND, IFIRL, IFIRR, ILSTL. ILSTR. IONE(9), 4 I SSWL I (9, 10). ISSWL..J(9, 10}, ISSWRI(9, 10), ISSWR..J(9, 10). 5 ISWSL(15.8), ISWSR(15,B), ISTART,NPRO..J. IP..JUL, IP..JLL. 6 IP..JUR.IP..JLR,..JEND,..JONE(9),..JSTART.N..JS.NSG,NV,SGWD(9). 7 SL,SWD(20),VN(20.3),VENTH(24),VENTW(24),VENTT(24), 8 XMN(30), XMX(30),XCOR(9),YCOR
	DIMENSION Y(21) 
	C 
	LSNI ..LSN+1 
	C 
	DO 10 I"I,LSNI 
	Y( I} .. SZ(I). IF( YO) .QT. ZD } Y(Il :0: ZD. 10 CONTINUE. 
	C 
	SUM :0: o. 
	C 
	DO G!O 1:0:1. LSN. 20 SUM .. SUM + SX(II * y(r+!) -SX(I+l1 * Y(I). AREA .. O.5 * SUM­
	C 
	RETURN. END. 
	SUBROUTINE FIREI!, NSPCS. GFB. CFE. EFBI 
	C/---------------------------------------------------------------------­
	c

	C OB..JECTIVE C (1) FIRE FINDS THE TOTAL RATES OF EMISSION OF MASS. SPECIES. AND C ENERGY AT THE BASE PLANES OF ALL FIRES IN-COMP I. SMOKE AND GAS C GENERATION BY SMOLDERING SPOTS IS INCLUDED IN THE TOTAL SPECIES CRATE C C GFB z TOTAL PYROLYSIS IMASS GENERATION) RATE ILBM/SEC) 
	C 
	C CFB = TOTAL SPECIES GENERATION RATE ISMOKE AND GASES). C ILBM/SEC FOR GA5ES. PART/SEC FOR SMOKE). C. C EFB = TOTAL ENERGY IHEAT) GENERATION RATE (BTU/SEC). 
	C

	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C 
	1~), ISTATSI9. 1b.22), 1 IWORDI120. 1'), IWORD519, 16,22),NFLMI7),NPYRI7), 2 RGS 110,7), R5S (7), TOTGA51 10). TOTSEM. TRGF (10). 3 TRGSll0),TRSF,TR5S.NCEI30),VITNR,TOTVIT,RADFIRI30), 4 ACM(7),AFI30),AFI.AEXP.COMBI30).DGK,FLMLI30),FSN1. IGMN~, IGMXI. IGMX~, IGNFIR. IGNI~12, 100). IGSN. ISFIRE(30), IVMAX(30), IZONE(30).~VMAXI30). 8 ..JVMIN(30) , JVMN • ..JVMX,K. NFE(30).NFIRES. NI..JC. NI..J5G. 9 NPE(30),NSFLI7).OMEGAI30),PDH,PIGN.RFI20,4),RFSI7,4), 1 RFWS.RGFl10,7),RGFKll0).RHOZI30),RSFI7).RSFK.TDG. 2 TBURN
	COMMON/FIRES/AFM(7).ASMI7). I5TATEI120. 
	, FSN2. FSN3. GAMMA(30), IBURN. IFlbOO). IGMNI, 
	6 
	7 IVMIN(30). IVMN. IVMX. IXFIRE. 

	COMMON /PRTCMN/ ASRFUZI22.4),ASRFLZI22,4).CVFLWUI22.4),
	* 
	* 
	* 
	CVFLWLI22.4),RDFLWUI22,4).RDFLWLI22.4).

	* 
	* 
	VTFLWVI24.2).VTFLWEI24.2).FBVDOTI30).

	* 
	* 
	FBSDOTlll.30),FBGDOTI30).FRENTRI30) 


	DIMENSION CFBlll) C C INITIALIZE TOTAL GENERATION RATES 
	C 
	GFB "" O.. EFB "" O.. DO 10 N=1. NSPCS. 
	10 CFB1N) = O. 
	C 
	C IF THERE ARE NO CURRENT FIRES RETURN C IFI NFIRES . EG. 0 ) RETURN 
	C 
	C TOTAL RATE OF PYROLYZATE MASS ADDITION IS FOUND BY SUMMING OVER ALL C FIRE BASES C 
	DO 20 N=l,NFIRES. 20 GFB "" GFB + RHOZIN) * UZIN) * AFIN). 
	C 
	C TOTAL RATES OF GAS AND SMOKE GENERATION HAVE BEEN SET IN SUBR AFP C UPSTREAM FOR'THIS TIME STEP. RATES INCLUDE BOTH FLAMING AND SMLDRNG. C 
	NX ""NSPCS-1. DO 30 ..J=1. NX. 30 CFBI..J) = GENRATI..J). 
	CFB(NSPCSi = TOTSEM C C TOTAL HEAT RELEASE HAS BEEN FOUND IN SUBR TEST UPSTREAM 
	CFB(NSPCSi = TOTSEM C C TOTAL HEAT RELEASE HAS BEEN FOUND IN SUBR TEST UPSTREAM 
	SUBROUTINE ESETl ( X, XNEW, NVAR, LDT ) 

	C 
	C 
	C 

	EFE 
	EFE 
	= 
	TDQ 

	C 
	C 

	C 
	C 
	SAVE 
	THE 
	VOLUME 
	RATE 
	OF 
	FUEL 
	VAPOR 
	GENERATION 
	AT 
	THE 
	FIRE ,BASE 

	C 
	C 

	40 
	40 
	00 40 N=l,NFIRES FEVOOT(Nl = UZ(NJ 
	* 
	AF(Nl 

	C 
	C 

	RETURN 
	RETURN 

	END 
	END 


	i IMATL(20), IMATS(7), IMTLP (4), IMAX (30), IMIN(30), 1 IRAY(116), IRAYS(22),JMAX(30),JMIN(30),LSN,MAXELI,NS, 2 CH, CL<4L CW, DWS, HSTS, IARX(40, 1:5), IARY(40, 12), ICLL, 3 ICLR, lEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9), 4 ISSWLI(9, 10), ISSWLJ(9, 10), ISSWRI(9, 10), ISSWRJ(9, 10). S ISWSL(lS,S), ISWSR(l:5,S), ISTART,NPROJ. IPJUL, IPJLL. 6 IPJUR, IPJLR,JEND,JONE(9),JSTART,NJS,NSG,NV,SGWD(9), 7 SL,SWD(20),VN(20.3),VENTH(24),VENTW(24),VENTT(24), S XMN(30), XMX(30), XCOR(9),YCOR(9), Z(30),SSGWD,TVSG, 9 HT1,
	COMMON/GMTRY 

	COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IOENT(20), IDTPRV, IPEMS, 1 IPSPR, IPAUX, IRATIO, ISAVE. ISCALE, ITFIN, ITIME. ITIM2, 2 ITSPRD, NPASS.TFINAL, IDBUG1,EPSLN,MAXITR,MAXCUT, 3 JCBSKP 
	COMMON/PARAMS/GRAV,PI,GTR,RGAS,SIGMA,SGD,THOU,TOL,EC,EP 
	COMMON/GASES/CHIL(ll,:5),CHIU(ll, S),CP,NGAS(ll),NSPCS.PAMB,PF(S), 1 RHOAM,RHOL(S),RHOU(5),TAM,TL(S),TU(5),VOLL(S), 2 VOLU(5),ZD(S).XTHEN(120),WMOLEC(11),TWO(101), 3 JCOR(120) 
	COMMON/FIRES/AFM(7),ASM(7), ISTATE(120, 15), ISTATS(9, 16,22), 1 IWORD(120, 15), IWORDS(9, 16.22),NFLM(7),NPYR(7), 2 RGS(10,7),RSS(7),TOTGAS(10),TOTSEM,TRGF(10), 3 TRGS(10),TRSF. TRSS,NCE(30),VITNR. TOTVIT,RADFIR(30), 4 ACM(7),AF(30),AFI,AEXP,COMB(30),DGK,FLML(30),FSN1, S FSN2, FSN3, GAMMA(30), IEURN, IF(600),IGMNI. IGMNJ, IGMXI. 6 IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30), IVMAX(30), 7 IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30),JVMAX(30), S JVMIN(30),JVMN,JVMX, K,NFE(30). NFIRES, NIJC,NIJSG, 9 NPE(30),N
	COMMON IPRTCMNI ASRFUZ(22,4),ASRFLZ(22,4),CVFLWU(22,4),
	*. 
	*. 
	*. 
	CVFLWL(22,4),RDFLWU(22,4),RDFLWL(22,4),

	*. 
	*. 
	VTFLWV(24,2),VTFLWE(24,2).FEVDOT(30),

	*. 
	*. 
	FBSDOT(11,30),FEGDOT(30),FRENTR(30). DIMENSION X(120),XNEW(120). 


	C 
	DIMENSION XCHIL( 11, S), XCHIU( 11,5>, XPF(S), XRHOL(5). XRHOU(S). DIMENSION XTU(S), XTL(S),XVOLU(5),XVOLL(5),XZD(5). DIMENSION GVU(S), GVL(5). DIMENSION CVU(ll, 5), CVL(ll,S). DIMENSION EVU(S), EVL(:5), GCVNU(4), GCVNL(4), GRDU(4), GRDL(4). DIMENSION CFB(ll), CPENT(ll). 
	C 
	DIMENSION RHSCU(4), RHSCL(4). RHSSU(11,4), RHSSL(11,4). DIMENSION RHSEU(4), RHSEL(4). DIMENSION TMASSU(4), TMASSL(4), SPCSU(11,4), SPCSL(11,4). DIMENSION ENRGYU(4), ENRGYL(4). 
	C LOGICAL FIRST 
	C 
	C THE SWITCH 'FIRST' IS USED TO DIRECT THE EVALUATION OF THE. C CONSERVATION IiQUATIONS. IF" FIRST .. TRUE EVAL.UATION IS FOR TIMIO: T.. 
	C IF FIRST = FALSE EVALUATION IS FOR TIME T + DT. C FIRST TRUE. 
	C 
	C VARIABLES RHSCU, .. , RHSEL STORE THE RIGHT HAND SIDES OF THE 
	C CONSERVATION EQUATIONS EVALUATED AT TIME T. 
	C DO 10 N-l,NCOMPS 
	RHSCU(NI :: O. 
	RHSCL.(NI -O. 
	RHSEU(N) .. O. 
	RHSEL(NI = O. 
	DO 5 J=l,NSPCS 
	RHSSU(J, Nl .. O. 
	5 RHSSL ( J, NI .. O. 10 CONTINUE C GO TO20 
	C 
	C ENTRY ESET2 IS USED FOR EVALUATION OF THE VARIABLES AT T + DT. 
	C 
	ENTRY ESET2( X, XNEW, NVAR. LDT FIRST" . FALSE. C ~O CALL SCALE(+l.X,NVARI 
	C 
	C CONVERT LDT TO THE TIME STEP. OT, IN SECONDS. 
	C OT-LDT DT-DT / 1000. 
	C 
	C TRANSFER {X} TO LOCAL WORKING VRBLS WITH DESCRIPTIVE NAMES C 1-0 DO 30 N2=1.NCOMPS DO 25 Nl-l,NSPCS I =I + 1 
	XCHIL(Nl,N21 .. X(I) 
	DO 27 Nl"l,NSPCS 
	1-1+1 
	27 XCHIU(Nl.N2) .. X(1). XPF(N2} = X(I+l1. XRHOL(N21 .. X(I+2). XRHOU(N21 .. X(I+3). XTL(N2) = X(I+41. XTU(N21 .. X(I+5). XVOLL(N2) .. X(I+6). XVOLU(N2) .. X(I+7). XZD<N2) .. X(I+B). 30 I-I + B. 
	C 
	C TRANSFER THE VALUES FOR THE EXTERIOR COMPARTMENT 
	C DO 32 Nl"1. NSPCS XCHIL(Nl.5) = CHIL(N1. 5) 32 XCHIU(N1. 5) .. CHIU(Nl, 5) XPF(5) .. PF(5) XRHOL(51 .. RHOL(51 XRHOU(5) -RHOU(51 XTL(5) .. TL(5) XTU( 5) -TU( 5) XZD(5) .. Z0( 5> 
	C 
	C INITIALIZE MASS, SPECIES, AND ENERGY TRANSFER TERMS 
	A-8S. 
	C. DO 50 !=1,NCOMPS. GVU(! i = O.. GVL(I) = O.. DO 40J"1,NSPCS. CVU(.J, I) .. O.. 
	40. CVL(.J, I) = O. 
	C EVU( r) = O. EVL( I) .. O. GCVNL(I) = O. GCVNU( I) = O. GRDU (I) .. O. GRDL II) .. O. 
	~O. CONTINUE 
	C GU!.J .. O. GLI.J = O. GU.JI .. O. GL.JI .. O. 
	C C THIS LOOP OVER ALL VENTS ESTABLISHES THE FLOWS OF MASS. SPECIES. AND C ENERQY. ARRAY CNCTNS SHOWS WHICH VENTS CONNECT WHICH COMPARTMENTS. ~ IS THE EXTERIOR ALWAYS. C 
	C COMPARTMENT 

	DO 90 IV=l,NV. I • CNCTNS( IV) / 10.. .J .. CNCTNSIIV) -I * 10. 
	IFI FLOWIIV) .NE. O. ) GO TO 70 
	IFI IV . EG. IFRVNT ) GO TO 80 C C SUSR. VENT FINDS FLOW RATES BETWEEN COMPARTMENTS AND TO/FROM C THE OUTSIDE. C 
	CALL. VENTI IV. XPFIl), XPF(.J). XZDII), XZDI.J), XRHOU(!), XRHOU(.J),
	* XRHOLII). XRHOLI.J), GUI.J, GU.JI, GLI.J. GL.JI ) C C SAVE THE NET FLOWS OF" VOLUME AND ENERGY FOR LATER PRINT OUT C 
	~~. CONTINUE. VTFLWVIIV,2) = ADSI I GUI.J / XRHOUII) -I QU.JI / XRHOUI.J) ) .). VTFLWVIIV, 1) = ASSI I GLI.J / XRHOL( I) -( QL.JI / XRHOL (...1) )). XEI.JU GUI.J CP XTUII). 
	* 
	* 

	XE I.JL .. GLI.J CP XTLl I)
	* 

	* 
	XE.JIU = GU.JI CP XTU(.J)
	* 

	* 
	XE.JIL .. GL.JI CP XTLI.J)
	* 

	* 
	VTFLWE(IV,2) .. ASS( XEI.JU -XE.JIU ) 
	VTFLWE( IV, 1) .. ASS( XEI.JL -XE.JIL ) C C COMPUTE MASS, SPECIES, AND ENERQY FLOW RATES BY COMPo AND ZONE C 
	GVU(I) = GVU(I) -GUI.J + GU.JI. GVL<I) ".GVL<I) -QLI.J + GL.JI. GVU(.J) .. GVUI.J) -GU.JI + GUI.J. GVL(.J) .. GVLI.J) -GL.JI + GLI.J. 
	C DO cO KK=l,NSPCS 
	CVU(KK. I) .. CVU(KK. II -QUI...J * XCHIU<KK. II + QU...JI * XCHIU(KK.,..J) CVLl KK, I) = CVL(KK, I) -GLI.J * XCHIL (KK, I) + GL.JI XCHIL(KI\,.J) CVU(KK,.J) .. CVUIKK • .J) -GU.JI XCHIUIKK,.J) + GUI.J XCHIUIKK, I) CVL(KK,.J) CVL(KK,.J) -GL.JI XCHILlKK, ..I) + GLI.J XCHIL<KK, I) 
	* 
	* 
	* 
	* 
	* 

	60 CONTINUE C 
	EVU( I) EVU (I) -GUIJ .. CP .. XTU ( !) + GUJI .. CP .. XTIJ(J) 
	= 

	EVL(I) EVL(I) -GLIJ .. CP XTL< I) + GLJI .. CP .. XTL< J)
	=

	* 
	EVU(J) EVU(J) -GUJI .. CP .. XTU(J) + GUIJ .. CP .. XTU(I ) 
	= 

	EVUJ) = EVL(J) -GLJI .. CP .. XTL(J) + GLIJ * CP .. XTL(I) GO TO90 C C FORCED (PRESCRIBED) FLOW VENT 
	C 
	70. ZZ = XZD(l). IF( INTO(IV) .EG. I ) ZZ = XZD(J). FCTR = 1. +( ZZ -VENTT(IV) ) / VENTH(IV). IF( FCTR . GT. 1. 1 FCTR = 1.. IF( FCTR .LT. O. 1 FCTR =O.. 7~. GUIJ = XRHOU(I) .. FLOW(IVl .. (1. -FCTR). GLIJ = XRHOL(Il .. FLOW(IV) .. FCTR. GO TO55. 
	IF( INTO( IV) . EG. I) GO TO 

	75. GUJI = XRHOU(Jl .. FLOW(IV) * (1. -FCTR). GLJI = XRHOL(J) * FLOW(IV) * FCTR. GO TO55. 
	C C FLOW CONDITIONS AT VENT WITH EXTERIOR FIRE, FLOW IS INTO COMPo J 
	80 GVU(J) = GVU(J) + RHOEFG * FLOWIN 
	C

	GVL(J) = GVL(J) -XRHOL(J) * FLWOUT. VTFLWV(IV,2) = FLOWIN. VTFLWV(IV.1) = FLWOUT. 
	C 
	DO 82 KK=l,NSPCS 
	CVU(KK,J) = CVU(KK,J) + RHOEFG * FLOWIN .. CHIEFG(KK) 
	82. CVL(KK,Jl = CVL(KK,J) -XRHOL(J) .. FLWOUT * XCHIL(KK,J) 
	EVU(J) = EVU(J) + RHOEFG * FLOWIN .. CP * TEFG 
	C 

	EVL(J) = EVL(J) -XRHOL(J) * FLWOUT .. CP * XTL(J) 
	VTFLWE(IV,2) = FLOWIN .. RHOEFG * CP * TEFC 
	VTFLWE(IV,l) = FLWOUT * XRHOL(J) * CP .. XTL(J) 90 CONTINUE C 
	DO 100 I=l.NCOMPS C C SUBR CONY FINDS THE CONVECTION HEAT TRANSFER FROM THE GAS ZONES TO THE C CABIN SURFACES 
	C 
	CALL CONV( 1. XZD(l). XTU(l). XTUIJ, QCVNU(I>, QCVNL(I> ) 
	C 
	C SUBR RADTN FINDS THE NET RADIATION HEAT TRANSFER FROM THE GAS ZONES TO C CABIN SURFACES C 
	CALL RADTN ( I, XZD ( I )., XTU ( I ), XTL ( I), XCHIU, XCHIL, XRHOU ( I ), XRHOL ( I ),
	* NSPCS, XVOLU(I), XVOLL(I), QRDU(I), QRDL(I) ) 
	C 
	100. CONTINUE 
	C 
	C FOR THE COMPARTMENT CONTAINING INTERIOR FIRES (IF ANY), SUBR PLUME C FINDS THE ENTRAINMENT EXCHANGE BETWEEN ZONES 
	C 
	I = IFRCMP 
	CALL. PLUME ( XZD ( I l, XRHOL ( I>, XTU I l, XCHIL, NSPCS, 1.
	* GPENT. CPENT, EPENT ) 
	A-a?. 
	C C SET DTHLF O. :5 * DT FOR USE IN THE INTEGRATIONS C 
	DTHLF 0.:5 * DT 
	C C ON THE FIRST PASS FOR A TIME STEP, ~UMP TO STMT 170 TO EVALUATE RHS C OF THE CONSERVATION EGUATIONS AT TIME T C 
	IFI FIRST) GO TO 170 C C ON SUBSEGUENT PASSES EVALUATE ALL VARIABLES AT TIME T + DT C 
	DO 160 I=l.NCOMPS. TMASSU(I) = RHSCU(I) + DTHLF * GVUII). 
	TMASSLII) = RHSCL(I) + DTHLF * GVLII) 
	C ~=l.NSPCS SPCSUI~, I) ~ RHSSUI~. I) + DTHLF * CVU(~. I) 
	DO 110 

	110 SPCSLI~. I) ~ RHSSL(~.I) + DTHLF * CVLI~.!) C ENRGYUII) = RHSEU(I) + DTHLF *( EVUII) + GCVNUII) + GRDU(I) ) 
	ENRGYL(I) • RHSELII) + DTHLF * I EVLII) t GCVNL(I) + GROLII) ) C C FOR THE COMPARTMENT CONTAINING INTERIOR FIRE(S) ADD THE EFFECTS OF ~LUME ENTRAINMENT C 
	C THE 

	IFI I . NE. IFRCMP ) GO TO 130 
	TMASSU{I) ~ TMASSUII) + GPENT * DTHLF 
	TMASSLII) = TMASSL(I) -GPENT * DTHLF 
	C 
	~=l. NSPCS SPCSU(~. I) = SPCSUI~, I) + CPENT(~) * DTHLF 120 SPCSL(~. I) = SPCSL(~. I) -CPENT(~) * DTH~F C ENRGYUII) • ENRGYUII) + EPENT * DTHLF 
	DO 120 

	ENRGYLII) = ENRGYL(I) -EPENT * DTHLF C 
	130 CONTINUE C C COMPUTE THE NEW VALUES OF PRESSURE. GAS ZONE' VOLUMES. AND LOWER ZONE C THICKNESS C 
	PSAVE = XPF{I). ~ O.. IF( XRHOL(I) .EG. O. ) GO TO 134. 
	WMIX 

	C DO 132 ~=1. 5 
	132. WMIX ~ WMIX + XCHIL(~. I) * WMOLEC(~). XPF(I) =:= XRHOL(I) * RGAS * XTL(I) * GRAV / WMIX. GO TO 138. 
	C ~=l. 5 136 WMIX = WMIX + XCHIUI~, I) * WMOLEC(~) 
	134 DO 136 

	XPFII> = ~RHOUII) * RGAS * XTUII) * GRA~ / WMIX 138 CONTINUE C 
	VSAVE = XVOLLII) 
	XVO~~II) = VTOTA~II) -XVO~U(I) C WMIX = O. 
	~=1.:5 
	DO 140 

	140. WMIX = WMIX + XCHIU(0, 11 * WMOLEC(01 XVOLU(Il = XRHOU(Il*XVOLU(Il*RGAS*XTU(I)*GRAV / ( PSAVE * WMIX J 
	C ZDSAVE "" XZD(Il CALL HEIGHT( I. VSAVE, ZDSAVE, XZD(Il J 
	C C FIND THE NEW VALUES OF THE DENSITIES. MASS FRACTIONS. AND TEMPERATURES C FROM THE MASSES AND ENERGIES C 
	150. CONTINUE 
	C IF( XVOLU( I) . LE. O. J GO TO 152 XRHOiJ(I) = TMASSU(I) I XVOLU(I) 
	C 152 IF( XVOLL(IJ .LE. O. ) GO TO 154 XRHOL(Il '" iMASSL(I) I XVOLL(I) C 154 IF( TMASSL( I) . LE. O. ) GO TO 156 DO 155 ,J=l,NSPCS SPCSL(~, IJ I TMASSL(I) XTL(I) "" ENRGYL(Il I ( CP * TMASSL(I) C 156 IF( TMASSU( I) . LE. O. GO TO 158 DO 157 ,J-l,NSPCS SPCSU(~, I) I TMASSU(I) XTU(I) '" ENRGYU(I) I ( CP * TMASSU(I) C 158 CONTINUE C 
	155 XCHIL(,J, I) '" 
	157 XCHIU(,J,I) '" 

	160 CONTINUE C C LOAD THE NEW VARIABLES INTO {XNEW} AND SCALE DOWN TO SCALED MAGNITUDES C BEFORE RETURNING C 
	I=0 C DO 165 N2""1,NCOMPS 
	C DO 162 N1"'1, NSPCS I'"I +1 
	162. XNEW( I) = XCHIL(N1,N2) 
	C DO 164 Nl=l,NSPCS I=I+1 
	164. XNEW(I) = XCHIU(N1,N21 
	C XNEW( 1+1) '" XPF(N'2) XNEW(I+C!) "" XRHOL(N2) XNEW( 1+3) "" XRHOU(NC!l 
	XNEW(I+4) XTL(N2). XNEW( 1+5) XTU(NC!). XNEW(I+6) '" XVOLL(NC!). XNEW( 1+7) XVOLU(N2).
	= 

	'" 
	XNEW(I+8) XZD(N2)
	'" 
	165. I=I+8 
	C CALL SCALE(-l, XNEW. NVAR) CALL SCALE(-l. X, NVAR ) 
	C RETURN C 
	C ESTABLISH THE PARTS OF THE RIGHT HAND SIDES OF EACH CONSERVATION C EGUATION THAT ARE FUNCTIONS OF TIME T C 
	170 CONTINUE C DO 180 I=l,NCCMPS 
	RHSCU(I) = XRHOU(I) * XVOLU(I) + DTHLF * GVU(I) 
	RHSCL(I) = XRHOL(I) * XVOLL(I) + DTHLF * GVL(I) C DO 172 ")"1. NSPCS 
	RHSSU(,,), I) = XCHIU(,,). I) * XRHOU(I) * XVOLU(I) + DTHLF * CVU(,,), I) 
	172 RHSSL(,,). I) .. XCHIL(,J. I) * XRHOL(I) * XVOLL(I) + DTHLF * CVL(,,). I) C RHSEU(I) CP * XRHOU(I) * XVOLU(I) * XTU(I) +( EVU(I) + GCVNU(I)
	+ GRDU(I) ) * DTHLF 
	*

	RHSEL(I) = CP * XRHOL(I) * XVOLL(I) * XTL(I) +( EVL(I) + GCVNL(I)
	+ GRDL(I) ) * DTHLF 
	*

	C C FOR THE COMPARTMENT CONTAINING INTERIOR FIRE(S) ADD THE EFFECTS OF C THE PLUME ENTRAINMENT AND GENERATION AT THE FIRE BASES C 
	'IF ( I ,NE. IFRCMP ) GO TO 180 C CALL FIRE( I, NSPCS. GFB. CFB. EFB) C 
	RHSCU(I) .. RHSCU(I) + DT * GFB + DTHLF * GPENT' 
	RHSCL(I) .. RHSCL(I) -DTHLF * GPENT C DO 174 ,,)=1. NSPCS 
	RHSSU(,,), I) .. RHSSU(,,), I) + DT * CFB(,,) + DTHLF * CPENT(,,) 
	174 RHSSL(,,), I) .. RHSSL(,,), I) -DTHLF * CPENT(,,) C RHSEU(I) = RHSEU(I) + DT * EFB + DTHLF * EPENT 
	RHSEL(I) .. RHSEL(I) -DTHLF * EPENT 
	180 CONTINUE C C SCALE DOWN THE {X} VECTOR TO SCALED MAGNITUDES AND RETURN C 
	CALL SCALE( -1, X, NVAR ) 
	C RETURN END 
	SUBROUTINE HEIGHT ( IC, VNEW, ZDG. ze ) 
	C



	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C OB-.JECTIVE. C (1) HEIGHT FINDS THE LOWER ZONE DEPTH (THERMAL DISCONTINUITY POSITION). C GIVEN THE LOWER ZONE VOLUME, VNEW, AND A FIRST GUESS AT ZD, ZDG.. 


	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C 
	COMMON/CNTRL/DELTAT,DELTSP.ECOFLG. IDELT. IDENT(20), IDTPRV. IPEMS, 1 IPSPR, IPAIJX. IRATIO, ISAVE. ISCALE. ITFIN, ITIME, ITIM2, 2 ITSPRD,NPASS,TFINAL.IDBUG1,EPSLN,MAXITR.MAXCUT, 3 -.JCBSKP 
	COMMON/GMTRY I IMATLC 20). IMATS (7). IMTLP (4), IMAX (30). IMIN (30). 1 IRAY(116). IRAYS(22),-.JMAX(30),-.JMIN(30).LSN.MAXELI,NS, 2 CH, CL(4), CW, DWS, HSTS, IARX(40, 15), IARY(40, 12), ICLL, 3 ICLR, lEND, IFIRL. IFIRR, ILSTL, ILSTR. IONE(9). 4 ISSWL!(9.10), ISSWL-.J(9, 10). ISSWRI(9.10), ISSWRJ(9, 10), 5 ISWSL(15,B), ISWSR(15.B). ISTART,NPRO-.J, IP-.JUL. IP-.JLL, 6 IP-.JUR, IP-.JLR,-.JEND,-.JONE(9),-.JSTART,N-.JS,NSG.NV.SGWD(9), 7 SL,SWD(20),VN(20,3),VENTH(24),VENTW(24),VENTT(24), B XMN(30),XMX(30).XCOR(9
	C C INITIALIZE ZO AND RETURN IF VNEW O. C 
	ZD = O.. IF( VNEW . LE. O. ) RETURN. 
	C 
	C MAKE AN INITIAL ESTIMATE OF ZD 
	C ZDl = ZDG ANEW = VNEW I CL(IC) 
	ITT =0 
	C 
	C USE SUBR XSEC TO VERIFY THE GUESS C 10 ITT = ITT + 1 
	CALL XSEC( ZOl, Al ) C C CONSIDER ZD TO BE FOUND IF XSEC GIVES A LOWER CROSS-SECTION AREA C WITHIN O. 1 % OF THE DESIRED VALU~. C 
	DIFF = ABS( ANEW -Al ). TOL = O. 001 * ANEW. 
	IF( DIFF .LT. TOL) GO TO 20 
	C C ALLOW ONLY 10 TRIES AT THIS ITERATIVE SOLUTION BEFORE STOPPING C 
	IF( ITT.GT. 10 ) GO TO 30 C C CORRECT THE GUESS IN PROPORTION TO THE DIFFERENCE AND TRY AGAIN C 
	ZOl ZDl *( 2. -Al I ANEW ) GO TO 10 C 20 ZO = ZD1 RETURN 
	C 
	30 WRITEI6, 99) ITIME, IC. ZDG, ZD. ZD1. ANEW. A1. TOL, DIFF 
	99 FORMAT, lHl. 2X, 'CONVERGENCE FA!LURE IN SUBR HEIGHT, T!ME .::', 110//
	*. 2X, lID, 6E15.7 / ( lX, 6E15.7 ». STOP. 
	END 
	A-92. 
	SUBROUTINE RADTN(IC, ZL, TU, TL, CHIU, CHIL, ROU, ROL, NSPCS, VUP,
	* VLO, GRU, ORL) C
	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C OB..JECTIVE C (1) RADTN FINDS THE NET RADIATION HEAT TRANSFER AMONG THE UPPER C AND LOWER GAS ZONES AND THE CABIN SURFACES. C C INPUT VARIABLES: C C IC COMPARTMENT NUMBER C C ZL = LOWER ZONE DEPTH .(FT> C C TU, TL = UPPER AND LOWER ZONE TEMPERATURES (R) C ~ UPPER AND LOWER ZONE COMPOSITION ARRAYS (MASS FRAC) C C NSPCS = NUMBER OF SPECIES C C VUP, VLO UPPER AND LOWER ZONE VOLUMES
	C CHIU, CHIL 

	2 
	C. C OUTPUT:. C. ~ NET RADIATION HEAT GAIN RATE BY UPPER ZONE (BTU/SEC). C. C GRL NET RADIATION HEAT GAIN RATE BY LOWER ZONE (BTU/SEC).
	C ORU 

	2 
	C
	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C

	COMMON/MATLS/TABX(18,7,Q),TABY(18.7,6),NTXG,FOXI,RADTAB(7),RADI, 1 FOX(7),NMATLS,DGI,DOM(7),GAMI,GTAB(7),ITF(20),IRAMPT, 2 ITFC(20), ITFCS(7), ITFS(7). ITP(20), ITPC(20), ITPCS(7), 3 ITPE(20), ITPES(7), ITPS(7),OCI,GP(7),GTAB(7),RHOI, 4 RHOM(7),RSI,RTAB(7),RTGI(10),UTAB(7),CNDCTY(7),XMUI. 5 XMFI,TKNS(7),TSL(30,2,4),TSP(2,2,4),CPM(7),WMMTL(7), 6 WMIGF,TKNSIN(7) 
	COMMON/PARAMS/GRAV,PI,GTR,RGAS,SIGMA.SGD,THOU,TOL,EC.EP 
	COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30). 1 IRAY(116),IRAYS(22) • ..JMAX(30),..JMIN(30),LSN,MAXELI,NS, ;! CH, CL(4), CW, DWS. HSTS, IARX(40, 15), IARY(40, 12). ICLL, 3 ICLR, lEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(q), 4 ISSWLI(9, 10), ISSWL..J(q, 10), ISSWRI(q, 10), ISSWR..J(9. 10), 5 ISWSL(15,8), ISWSR(15.8), ISTART,NPRO..J, IP..JUL, IP..JLL, 6 IP..JUR,IP..JLR,..JEND,..JONE(q),..JSTART.N..JS,NSG,NV,SGWD(q), 7 SL,SWD(20),VN(20,3),VENTH(24),VENTW(24),VENTT(24), 8 XMN(30),XMX(30),XCOR(9),
	COMMON/RADTN/ALPC,AB5CF(30),EB.OC(2) DIMENSION CHIU(lL4), CHIL(lL4) C GRU = O. 
	GRL O.
	2 
	C C FIND APPROXIMATE GAS ZONE SURFACE AREAS C 
	AUT =2. *( CL(IC) * CW +( CH-ZL *( CW + CL(IC) 
	ALT =2. *( CL(IC) * CW + ZL *( CW + CL(IC) ) ) C 
	~ENGTHS (FT) 
	C COMPUTE MEAN EEAM 

	C I3LMU = O. IF( AUT . NE. O. ) BLMU = 3.6 * VUP I AUT ELi'lL = O. IF( ALT .NE. O. BLML ,z 3. 6 * VLO I ALT 
	C C ZONE EMITTANCES (GREY GAS APPROXIMATION) C 
	SCL = CHIL(NSPCS. IC) * ROL SCU = CHIU(NSPCS. IC) * ROU C 
	EGL=1. -EXP (-( O. 1054 * SCL + O.1 * BLML 
	EGU 1. -EXP(-(O.1054*SCU+O.1 *BLMU 
	C 
	C RDIATION EMITTED BY EACH ZONE 
	C GREMTU = SIGMA * EGU * AUT * (TU **4) GREMTL = SIGMA * EGL * ALT * (TL **4) 
	C 
	C RADIATION ABSORBED BY EACH ZONE WHICH WAS EMITTED BY SURFACES IN C CONTACT WITH IT 
	C XXU = O. 
	XX.L = O. 
	C 
	DO 10 ..J=I,LSN 
	C 
	CALL COVER (..J. I C, ZL, AU, AL l XXU = XXU + AU * ( TSL(J,2,IC) **4) 10 XXL =XXL + AL * ( TSLCJ, 1, IC) **4) C 
	CALL XSECC ZL, AUPT, ALPT ). XXU" XXU + AUPT * « TSPC1,2, IC)l**4 + (TSPC2,2, IC»**4). XXL = XXL + ALPT *« TSPC1, 1, ICl)**4 + (TSP(2, 1, IC»**4). 
	C XXU ,. XXU + EGL * CW *-CL(IC) * TL **4 XXL ,. XXL + EGU• CW*CL(IC) *TU**4 
	C 
	GRABU = XXU * SIGMA * EGU 
	GRABL ,. XXL * SIGMA * EGL 
	C 
	C NET RADIATION RATE OF HEAT GAIN FOR EACH ZONE 
	C 
	GRU = GRABU -GREMTU. GRL = GRABL -GREMTL. 
	C 
	C IF THIS IS THE INTERIOR FIRE COMPARTMENT SET THE FLUX LEVELS GC(I) AND C QC(2) FOR USE IN SUI3R RATES ON THE NEXT FLAME SPREAD PASS 
	C 
	IF( IC .NE. IFRCMP ) RETURN C C COMPUTE APPROXIMATE VIEW FACTOR FOR RADIATION FROM THE UPPER ZONE C GAS TO TARGETS IN THE LOWER ZONE 
	C DIST = 2. *ZL VF = 1.0 
	IF( DIST . L.E. O. ) 00 TO :;10. XX =CW I DIST. YY = CLCIC) I OIST. XR ,. SGRT( 1. + XX* XXl. 
	A-94. 
	YR VF VF 
	YR VF VF 
	YR VF VF 
	~ SQRTI 1. + YY * ~Y = I XX * ATAN(YY/XR) 2. * VF / PI 
	/ 
	XR 
	) 
	+ 
	YY 
	* 
	ATANIXX/YR) 
	/ 
	YR 
	) 

	20 
	20 
	CONTINUE 

	C 
	C 

	C 
	C 
	FIND 
	QC(2), 
	FLUX 
	TO 
	TARGETS 
	IN 
	THE 
	UPPER 
	ZONE 

	C 
	C 

	QC(2) 
	QC(2) 
	= QREMTU 
	/ 
	AUT 

	C 
	C 

	C 
	C 
	FIND 
	GCI!), 
	FLUX 
	TO 
	TARGETS 
	IN 
	THE 
	LOWER 
	ZONE 

	C 
	C 
	GCI!) 
	= 
	II. 
	-EGL) 
	* VF 
	* EGU 
	* SIGMA 
	* 
	ITU**4) 

	C 
	C 

	RETURN 
	RETURN 

	END 
	END 


	SUBROUTINE SRFTMP C


	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C C OB,JECTIVES C (1) SRFTMP COMPUTES THE NEW AVERAGE SURFACE TEMPERATURES OF THE LINING C MATERIALS SURFACES AND THE PARTITION SURFACES. C 
	C (2) THE CONVECTIVE AND RADIATIVE HEAT FLOWS TO THE SURFACES ARE ALSO C COMPUTED FOR OUTPUT DOWNSTREAM C C COMMENTS C (1) THE VIEW FACTOR FOR RADIATION FROM THE UPPER ZONE REACHING SURFS C IN CONTACT WITH THE LOWER ZONE IS A CONSTANT (VERY) ROUGH C ESTIMATE OF O. 5 IN THIS VERSION C

	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C/---------------------------------------------------------------------­
	C 
	COMMON/CNTRL/DELTAT,DELTSP.ECOFLG, IDELT. IDENT(20), IDTPRV, IPEMS, 1 IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN. ITIME, ITIM2, 2 ITSPRD, NPASS,TFINAL, IDBUG1,EPSLN.MAXITR,MAXCUT, 3 ,JCBSKP 
	COMMON/GMTRY/IMATL(20) , IMATS(7), IMTLP(4), IMAX(30), IMIN(30), 1 IRAY(116), IRAYS(22),,JMAX(30).,JMIN(30),LSN,MAXELI,NS, 1~),IARY(40, 12), ICLL, 3 ICLR, lEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9). 4 ISSWLI<9. 10), ISSWL,J(9, 10), ISSWRI(9, 10), ISSWR,J(9, 10), 5 ISWSL(15,S), ISWSR(15.S), ISTART,NPRO,J, IP,JUL, IP,JLL, 6 IP,JUR, IP,JLR,,JEND, ,JONE(9),,JSTART, N,JS,NSG,NV.SGWD(9), 7 SL,SWD(20),VN(20,3),VENTH(24),VENTW(24).VENTT(24), S XMN(30),XMX(30),XCOR(9),YCOR(9), Z(30),SSGWD,TVSG, 9 HT1.HT2,HT3,HT4(10),
	2 CH.CL(4),CW.DWS,HSTS, IARX(40, 

	COMMON/MATLS/TABX(18,7,6),TABY(18,7,6),NTXG.FOXI,RADTAB(7),RADI. 1 FOX(7),NMATLS.DQI,DQM(7),GAMI,GTAB(7),ITF(20), IRAMPT, 2 ITFC(20), fTFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7)• 3 ITPE(20), ITPES(7), ITPS(7),QCI,QP(7).QTAB(7),RHOI, 4 RHOM(7),RSI,RTAB(7).RTGI(10).UTAB(7),CNDCTY(7),XMUI, ~ XMFI,TKNS(7),TSL(30,2,4),TSP(2.2.4),CPM(7),WMMTL(7), 6 WMIGF,TKNSIN(7) 
	,COMMON/RADTN/ALPC,ABSCF(30),EB,QC(2) ~),CHIU(ll. ~),CP,NGAS(11),NSPCS,PAMB,PF(~), RHOAM,RHOL(~),RHOU(~).TAM.TL(~),TU(~),VOLL(~), 
	COMMON/GASES/CHIL(ll, 
	1 

	VOLU(~),ZD(5),XTHEN(~20),WMOLEC(11).TWO(101), 3 ,JCOR ( 120) COMMON/PARAMS/GRAV,PI,QTP.,RGAS,SIGMA,SQD. THOU. TOL,EC,EP 
	2 

	C 
	COMMON /PRTCMN/ ASRFVZ(22,4),ASRFLZ(22,4),CVFLWU(22.4),
	* 
	* 
	* 
	CVFLWL(22, 4),RDFLWU(22. 4),RDFLWL(22,4),

	* 
	* 
	VTFLWV (24, 2) , VTFLWE (24. 2), FBVOOT (30).

	* 
	* 
	FBSDOT(11,30),FBGDOT(30),FRENTR(30) 


	C 
	DATA H / 5.5E-4 / 
	C 
	DO 20 ICMP=l,NCOMPS C QA~ ZONE 
	C FIND QAS ZONE BEAM LENQTHS AND EMITTANCES OF EACH 

	C 
	AUT =2. *( CL(ICMP) * CW +( CH -ZO(ICMPI ) *( CW + CLCICMP») 
	ALT 2. *( CL(ICMP) * CW + ZD(ICMP) * (CW + CL(ICMP) ) ) 
	C. BLMU = O.. IF( AUT. NE. O. BLMU 3. 6 * VOLU(ICMP) I AUT. BLML = O.. IF( ALT. NE. O. ) BLML = 3. 6 * VOLL(ICMP) I ALT. 
	C. SCU a CHIU<NSPCS. ICMP) RHOU<ICMP).
	* 
	SCL .. CHIL<NSPCS.ICMP) RHOL<ICMP)
	* 
	C EGU .. -EXP( -( O. 1054 SCU + 1.0 ),* BLMU
	... 

	* 
	EGL = 1. -EXP( -( O. 1054 SCL + 1.0 ) BLML
	** 
	C C FIND THE EMITTED RADIATION BY EACH GAS ZONE PER UNIT AREA ) C 
	REMUG = EGU * SIGMA * TU(ICMP) **4 
	REMLG = EGL * SIGMA * TL(ICMP) **4 C 
	DO 10 ISRF=l.LSN C C SELECT THE MATERIAL NUMBER C 
	IMT = IMATL(ISRFl C C RHSU AND RHSL ACCUMULATE THE RIGHT HAND SIDES OF THE DIFFERENTIAL C EQUATIONS FOR THE SURFACE TEMPERATURES C 
	RHSU .. O. 
	RHSL .. O. C C CIN IS THE INSULATION CONDUCTIVITY DIVIDED BY THE MATL THICKNESS C 
	CIN = CNDCTY(IMTl I TKNSIN(IMTl C C SUBR COVER FINDS THE CONTACT AREA WITH EACH GAS ZONE. AUPR & ALWR C 
	CALL COVER( ISRF. ICMP. ZD(ICMPl. AUPR. ALWR ) C C COMPUTE THE CONVECTIVE TRANSFER TO/FROM THE SURFACE AND ADD TO THE RHS C 
	TXU • TSL(ISRF.2. ICMP) TXL .. iSL(ISRF. 1. ICMP) C CVNU .. H * AUPR * TU(ICMPl -TXU 
	CVNL .. H * ALWR * TL( ICMP) -TXL 
	C RHSU .. RHSU + CVNU RHSL .. RHSL + CVNL 
	C C SUBTRACT THE CONDUCTION LOSS THROUGH THE REAR FACE C 
	RHSU .. RHSU -CIN * AUPR * TXU -TAM 
	RHSL = RHSL -CIN * ALWR * TXL -TAM C RADIATIOI~ TO THE SURFACE C 
	C FIND THE INCOMING 

	QRINU = AUPR * REMUG 
	VFAC =O.5 
	QRINL • ALWR * REMLG + ALWR * VFAC * REMUG C C FIND THE RADIATION EMITTED BY THE SURFACE C 
	A-97. 
	QROUTU = AUPR * SIGMA * TXU **4 
	QROUTL = ALWR * SIGMA *( TXL **4 C C ADD THE RADIATION CONTRIBUTIONS TO THE RIGHT HAND SIDES C 
	RHSU = RHSU + GRINU -GROUTU 
	RHSL • RHSL + QRINL -QROUTL C C COMPUTE THE CHANGES IN TEMPERATURES C 
	DTU =O. 
	DTL• O.. DT = IDELT / 1000.. IF( AUPR . QT. O.. 
	* DTU• (DT/ (AUPR * CPM(IMT) * RHOM(IMT) * TKNS(IMT») * RHSU 
	IF( ALWR .QT. O. )
	* DTL=(DT / ( ALWR * CPM(IMT) * RHOM(IMT) * TKNS(IMT») * RHSL C C UPDATE THE TEMPERATURES OF THE LINING SURFACE C 
	TSL(ISRF.2, ICMP) • TSL(ISRF,2, ICMP) + DTU 
	TSL(ISRF. 1, ICMP) • TSL(ISRF, 1, ICMP) + DTL C C SET HIBERNATION VALUES FOR SURF. TEMPS. WHEN CORRESPONDING AREA~ ARE ZERO 
	C 

	C IF( AUPR .LE. O. ) TSL(ISRF,2.ICMP) = TSL(ISRF.l.ICMP) IF( ALWR .LE. O. ) TSL(ISRF,l,ICMP) = TSL(ISRF,2,ICMP) 
	C C SAVE THE AREAS AND INCOMING FLOWS FOR PRINTING IN SUBROUTINE OUTPUT C 
	ASRFUZ(ISRF, ICMP) AUPR. ASRFLZ(ISRF, ICMP) • ALWR. CVFLWU(ISRF, ICMP) = CVNU. CVFLWL(ISRF, ICMP) • CVNL. RDFLWU(ISRF, ICMP) = GRINU. RDFLWL(ISRF, ICMP) = GRINL. 
	C 10 CONTINUE 
	C'. C THIS SECTION COMPUTES THE NEW PARTITION SURFACE TEMPERATURES. 
	C 
	C COMPUTE THE AREA OF CONTACT WITH THE PARTITIONS 
	C CALL XSEC( ZD(ICMP), ALWR CALL XSEC( CH, ATTL ) AUPR = ATTL -ALWR 
	C C SELECT THE MATERIAL PROPERTIES OF THE PARTITION AND INITIALIZE TERMS 
	C 
	IMT = IMTLP(ICMP). CIN = CNDCTY(IMT) / TKNSIN(IMT). RHSU • O.. RHSL = O.. TXU = TSP(2,2, ICMP). TXL = TSP(2, 1, ICMP). DTU =O.. 
	DTL ,. O. 
	C 
	C FIND THE CONVECTIVE FLOW TO THE SURFACES C 
	CVNU. = AUPR TU(ICMP) -TXU )
	*' *' 
	H 

	CVNL. = ALWR TL (IeMP) -TXL
	*' *' 
	H 

	C RHSU RHSU + CVNU RHSL = RHSL + CVNL 
	C C SUBTRACT THE CONDUCTION LOSS C 
	RHSU. = RHSU -CIN AUPR TXU -TAM
	*' *' 
	RHSL RHSL -CIN ALWR TXL -TAM
	*' *' 
	C C FIND THE INCOMING RADIATION AND EMITTED RADIATION C 
	GRINU = AUPR *' REMUG 
	:= O. 5. GRINL = ALWR *' REMLG + ALWR *' VFAC *' REMUG. 
	VFAC 

	QROUTU = AUPR * SIGMA* ( TXU**4 ) 
	GROUTL := ALWR *' SIGMA *' ( TXU **4 ) 
	C 
	C ADD THE RADIATION TERMS TO THE RIGHT HAND SIDES 
	C 
	RHSU. = RHSU + GRINU -GROUTU 
	RHSL • RHSL + GRINL -GROUTL C 
	C FIND THE TEMPERATURE CHANGES AND UPDATE THE TEMPERATURES 
	C 
	IF( AUPR . QT. O. ) *' DTU = ( DT I ( AUPR * CPM( IMTl *' RHOM(IMT) *' TKNS( IMT) *' RHSU IF( ALWR . QT. O. ) 
	*' DTL =( DT I ( ALWR *' CPM ( I MTl *' RHOM( IMTl *' TKNS( IMTl ) )*' RHSL TSP(1,2, ICMP) = TSP (1,2, ICMP) + DTU TSP(2, 2. ICMP) = TSP(2.2. ICMP) + DTU TSP(1, L I CMP) = TSP (L L ICMP) + DTL := TSP(2. L ICMP) + DTL 
	TSP(2, 1, ICMP) 

	C 
	C SET HIBERNATION VALUES FOR THE SURFACE TEMPS WHEN CORRESPONDING C AREAS ARE ZERO 
	C 
	IF( AUPR .GT. O. ) GO TO 12. TSP( 1.2. ICMP) = TSP(l. L ICMP). := TSP(2. 1. ICMP). 
	TSP(2.2.ICMP) 

	12. CONTINUE. IF( ALWR .GT. O. ) GO TO 14. 
	TSP ( 1. 1. ICMP ) = TSP (1. 2, ICMP) 
	TSP(2. 1. ICMP) = TSP(2.2, ICMP) 
	14. CONTINUE 
	C 
	C SAVE THE AREAS AND INCOMING FLOWS 
	C 
	ASRFUZ(2L ICMP) = AUPR 
	ASRFLZ(21, ICMP) ALWR. CVFLWU (21. ICMP) .. CVNU. CVFLWL(2L ICMP) CVNL. RDFLWU(21. ICMP) GRINU. RDFLWL (21. ICMP) GRINL. 
	C 
	ASRFUZ(22,ICMP) = AUPR. ASRFLZ(22.ICMP) ALWR. CVFLWU(22, ICMP) CVNU. CVFLWL(22. ICMP) = CVNL. 
	RDFLWU(22. ICMP) GR!NIJ 
	RDFLWL (22, IeMP) 
	RDFLWL (22, IeMP) 
	RDFLWL (22, IeMP) 
	GRINL 

	c 
	c 

	20 
	20 
	CONTINUE 

	C 
	C 

	TR
	RETURN 

	C 
	C 

	TR
	END 


	SUEROUTINE SCAN(I) C ---------------------------------------------------------------------­OB~ECTIVE(S) C (1) SUBR SCAN SCANS THE ARRAYS OF LINING SURFACE AND SEAT ELMNTS TO C ISOLATE GROUPS OF CONTIGUOUS FLAMING ELMNTS WHICH FORM THE BASE C AREAS OF FIRES. WHEN A GROUP OF ELMNTS IS DISCOVERED THE FOLLOWING C QUANTITIES ARE COMPUTED AND ASSIGNED TO THIS NEW FIRE -­C C = FIRE NUMBER ( A COMPLETE RENUMBERING OCCURS AT EACH FLAME C SPREAD PASS ) C AF FIRE BASE AREA C C IVMAX. IVMIN. ~VMAX, ~VMIN. IVMX, IVMN. ~
	C 
	C MINIMUM VALUES OF THE I AND 
	C REGION OVER WHICH THE SEARCH FOR FIRES WAS 
	C RADFIR-THE RADIATION 

	c 
	c 
	c 

	C 
	C 
	IF 
	THIS 
	FIRE 
	CONTAINS 
	IGNITION 
	SOURCE 
	ELEMENTS 
	-­

	C 
	C 

	C 
	C 
	AEXP 
	THE 
	DIFFERENCE. 
	IF 
	ANY. 
	BETWEEN 
	THE 
	TOTAL 
	BASE 
	AREA 
	FOR 

	C 
	C 
	THIS 
	FIRE 
	AND 
	THE 
	AREA 
	COMPOSED 
	OF 
	IGNITION 
	SOURCE 
	ELMNTS. 

	C 
	C 


	CC C 
	ALSO. SUBR SCAN SETS NEW VALUES FOR -­
	ISAVE = A FLAG TO CONTROL SUBSEGUENT CALLS TO THIS SUBROUTINE 
	C FOR THE SAME SURFACE NUMBER (SEE COMMENT 1). C 
	CC 
	IF = AN ARRAY INDICATING FOR EACH ELEMENT HOW MANY NEIGHBORING. ELEMENTS TO THAT ELEMENT ARE IN THE FLAMING STATE.. 
	C COMMENTS C (1) THE USE OF SUBR SCAN IS AS FOLLOWS. AT THE START OF A FLAME SPREAD C CALCULATION SCAN IS CALLED FOR EACH SURFACE IN SEQUENCE. WHEN A C FIRE IS DISCOVERED AND ITS PROPERTIES AND LIMITS DETERMINED. C CONTROL LEAVES SUBR SCAN AND GOES TO SUBRS CONDo FCON. ETC. EVEN C THOUGH THERE MAY BE ADDITIONAL FIRES ON THE CURRENT SURFACE. IF C THERE ARE OTHER FIRES. THE FLAG ISAVE IS USED TO DIRECT CONTROL C BACK TO SCAN AGAIN WITHOUT SKIPPING TO A NEW SURFACE. WHEN A FIRE C BASE OVERLAPS TWO OR MORE CO-P
	C 
	COMMON/CNTRL/DELTAT. DELTSP. ECOFLG. IDELT, IDENT(20). IDTPRV. IPEMS. 
	1 
	1 
	1 
	IPSPR. IPAUX. IRATIO. ISAVE. ISCALE. ITFIN. ITIME. ITIM2. 

	2 
	2 
	ITSPRD.NPASS.TFINAL.IDBUG1.EPSLN.MAXITR.MAXCUT. 

	3 
	3 
	~CBSKP 


	1~). ISTATS<9. 16.22). 1~).IWORDS(9. 16.22).NFLM<7).NPYR(7). 2 RGS<10.7).RSS<7).TOTGAS<10).TOTSEM.TRGF<10). 3 TRGS(10).TRSF.TRSS.NCE(30).VITNR.TOTVIT.RADFIR<30). 4 ACMC!).AF<30).AFI.AEXP.COMB<30).DGK.FLML<30).FSN1. ~ FSN2. FSN3. GAMMA(30). IBURN. IF(600). IGMNI. IGMN~. IGMXI. IGMX~. IGNFIR. IGNI~<2. 100), IGSN. ISFIRE(30), IVMAX(30), IZONE(30),~VMAX<30). ~VMIN<301.~VMN,~VMX.K.NFE(30).NFIRES.NI~C.NI~SQ. 9 NPE<301.NSFL(7).OMEGA<30).PDH.PIGN.RF<20.4).RFS<7.4). 1 RFWS.RGF<10.7).RGFK<101.RHOZ<30).RSF<7).RSFK.TDG
	COMMON/FIRES/AFM(7).ASM<7). ISTATE<120. 
	1 IWORD<120. 
	6 
	7 IVMIN(30). IVMN. IVMX. IXFIRE. 
	a 

	~).CP.NGAS<111.NSPCS.PAMB.PF<~1. RHOAM.RHOL<~1.RHOU<~1,TAM.TL(51.TU(~).VOLL(~1. ~). XTHEN <120) , WMOLEC ( 11 ) • TWO <101 ) • ~COR(120) 
	COMMON/GASES/CHIL(ll. 51.CHIU<11. 
	1 
	2 VOLU <". ZD ( 
	3 

	COMMON/GMTRY I IMATL (20) • IMATS<71. IMTLP <4), IMAX (30). IMIN <30). IRAYS(22).~MAX(301.~MIN<30),LSN.MAXELI.NS, 1~1. IARY<40. 121. ICLL. 3 ICLR. lEND. IFIRL. IFIRR. ILSTL, ILSTR. IONE(9). ISSWL~<9.10). ISSWRI(9.101. ISSWR~<9.10)' ~ ISWSL(15.81. ISWSR(1~.8). ISTART.NPRO~. IP~UL, IP~LL. IP~UR. IP~LR.~END.~ONE(9).~STAP.T.N~S.NSG.NV.SGWD(91. 7 SL.SWD(20).VN(20.31.VENTH(24).VENTW(241.VENTT<24). 8 XMN<301.XMX(30),XCOR(9).YCOR(9).Z(30).SSGWD.TVSG. 9 HT1.HT2.HT3.HT4<101.NSSTS.SLSW.SX(30).SZ(301. 
	1 IRAY(116). 
	2 CH, CL(4l. CWo DWS. HSTS. IARX<40. 
	4 ISSWLI<9.101. 
	6 

	CNCTNS(24),NCOMPS. IFRCMP.FLOW(24). INTO(241,VTOTAL(41. 
	2. FHMIN 
	COMMON/MATLS/TABX(18,/. 6).TABY(18,7,o),NTXG,FOXI,RADTAB(7),RADI, 1 FDX(7),NMATLS,DGI,DGM(7),GAMI. GTAB(7), ITF(20), IRAMPT. 2 ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7). 3 ITPE(20), ITPES(7). ITPS(7), GCL GP(7), GTAB(7), RHOL 4 RHOM(7).RSI,RTAB(7),RTGI(10),UTAB(7).CNDCTY(7),XMUI, ~ XMFI,TKNS(7). TSL(30, 2, 4).TSP(2,2i4).CPM(7),WMMTL(7), 6 WMIGF,TKNSIN(7) 
	COMMON/PARAMS/GRAV,PI.QTR,RGAS,SIGMA,SGD,THOU,TOL,EC,EP 
	COMMON/RADTN/ALPC,ABSCF(30),EB, GC(2) C THE LOCAL ARRAYS IFR AND JFR WILL BE FILLED WITH THE I AND J INDICES ~RE THE WORKING MATERIAL FOR C CONSTRUCTING FIRE BASE AREAS. THE ARRAY IUSE WILL CONTAIN A CODE FOR C EACH FLAMING ELMNT SIGNALING IF IT HAS YET TO BE INCLUDED IN A FIRE C BASE. IFR, JFR. AND IUSE ARE SINGLY DIMENSIONED AT A LARGE ENOUGH C VALUE TO COVER ALL LINING SURFACE AND SEAT ELMNTS. SINGLE DIMENSIONING C IS USED TO FACILITATE SHIFTING DATA WITHIN THE ARRAYS. TEMJ AND GCME C ARE TEMPORARY WORKI
	C OF ELMNTS IN STATE 3 (FLAMING). THEY 

	DIMENSION IFR(620),JFR(620l, IUSE(620),TEMJ(7).GCME(50) C IF ISAVE IS ZERO THIS IS THE FIRST EXAMINATION OF THIS SURFACE SO SKIP C TO STMT 1 FOR SOME INITIALIZATION OF WORKING VRBLS. 
	IF(ISAVE.EG.O) GO TO 1 C THIS TEST PROTECTS AGAINST AN ERRONEOUS RE-CALL OF THIS SUER. NTOT IS C A COUNT OF THE NUMBER OF FIRE BASE ELMNTS DISCOVERED. 
	I~(NTOT. EG.O) GO TO 173 
	GO TO 3 C ON THE FIRST PASS FOR A SURFACE INITIALIZE THE COUNTERS FSN1, FSN2, C FSN3 AND NSFL. 
	1. FSN1=0.0. FSN2=0.. FSN3=0.. DO 2 KS=1,7. 
	2 NSFL( KS) =0 C INITIALIZE THE ARRAY IF. 3 DO 20 IJ=1,600 
	20 IF(I,J 1=0 C THIS TEST SKIPS CONTR~L TOSTMT 30 ON THE FIRST CALL FOR SURFACE I. 
	IF(ISAVE. EG.O) GO TO 30 C ICTR IS A COUNTER OF THE CURRENT LOCATION IN THE IFR AND JFR ARRAYS C SET IT TO 1 TO START. 
	ICTRa1 C IF THIS SURFACE. I. IS A SEAT GROUP (AND THIS IS THE SECOND OR C SUCCEEDING SCAN OF THIS SURF) SKIP TO STMT 22 TO SET UP SPECIAL I AND C ,J INDEX LIMITS FOR SCANNING OF SEAT GROUP SURFACES. 
	IF(I.GT. LSN)GO TO 22 
	C FOR. LINING SURFACES ESTABLISH ,J INDEX SCAN LIMITS AND SKIP TO 176. ,J1=1 ,J2=,JEND. GO TO 176 
	C ICOUNT IS A SWITCH TO INDICATE WHICH SEAT SURFACES HAVE BEEN SCANNED C THE TEST ON ICOUNT = 0 IS A PROTECTION AGAINST ERRONEOUS CALLS. 
	22 IF(ICOUNT.EG. OlGO TO 173 C THIS COMPUTED GO-TO SWITCHES CONTROL TO STMTS WHICH SEARCH VARIOUS C PARTS OF THE SEAT GROUP FOR FLAMING ELMNTS. THE DECISION IS BASED ON C WHICH PARTS HAVE BEEN SCANNED IN EARLIER CALLS. THE SCANNING STMTS ARE C 23 THRU 28 AND 1741 THRU 1746. * SOME CLEAN-UP IS NEEDED HERE * 
	GO TO. (1741. 1742,1744,1744,24), ICOUNT 
	:;;l:J. 113lol.=1. ION=6. ITWO=7. 2~. 
	GO TO 

	24. IB:'<'=2. IoN=5. ITWO=18. 
	25 DO 27 NN=l,NToT. IFC.JFR<NN). GE. ION. AND. ,.JFR(NN). LE. ITWO)GO TO 28. 27 CONTINUE. IF(IBK-1)1744,1744.1745. 
	IB~-l ) 1743, 1743, 1746 C IF CONTROL REACHES THIS POINT, THIS IS THE FIRST SCAN OF THIS SURFACE C ON THIS SPREAD PASS SO START WITH THE MINIMUM I AND ,.J INDICES FOR THE C SURFACE 
	28 IF( 

	30. ISTART=IMIN(I) 
	,.JSTART=.,JMIN<I) C FOR LINING SURFACES THE SCANNING PROCESS WILL TAKE PLACE OVER ALL C AD.,JACENT CO-PLANAR SURFACES. STMTS 110 THRU 160 FIND THE MAXIMUM I AND C .,J INDICES FOR SCANNING IN THIS CASE. 
	IF(I. LE. LSN) GO TO 110. IS=I-LSN. GO TO 160. 
	110. IP=O 
	120. IF«I+IP+l). LE. LSN) GO TO 130. I=I+IP. GO TO 160. 
	130. IP=IP+l. IT"I+IP. DO 140 IX=l,3. IF(VN(L IX). NE. VN(IT, IX» GO TO 150. 
	140. CONTINUE 
	GO TO 120. 150 I=I+IP-l. 160 IEND=IMAX(I). 
	,JEND=,JMAX(I) 
	ICTR=O C THE NESTED LOOPS THRU 165 AND 170 SEARCH OVER THE REGION OF ELMNTS C DEFINED BY ISTART, lEND. ,.JSTART, AND ,.lEND TO SET UP THE LISTS (ARRAYS) C IFR AND ,JFR WHICH CONTAIN THE I AND ,.I INDICES OF ALL STATE 3 ELMNTS C WITHIN THIS REGION. ICTR IS THE COUNTER OF THE TOTAL NUMBER FOUND. C ALSO THE MARKER LIST IUSE IS INITIALIZED TO ZERO AND. IF THIS IS A C SEAT, NSFL IS FILLED WITH THE NUMBER OF STATE 3 ELMNTS ON EACH OF THE C SEAT SURFACES. 
	DO 170 II=ISTART. lEND. DO 165 ,J,J=,.JSTART,,JEND. CALL CVoUT ( 11, ,J.,J, I. 1ST, I STP, ITFCP). IF( 1ST. NE. 3 . OR. 1ST NE. ISTP) GO TO 165. 
	162. ICTR"ICTR+l. IFR(ICTR)"II. ,JFR ( ICTR) =.,J.,J. IUSE(ICTR)=O. IF(I.LE.LSN) GO TO 165. KS=IRAYS(,J,J). NSFL(KS)=NSFL(KS)+l. 
	165 CONTINUE 170 CONTINUE C SAVE THE TOTAL NUMBER OF FLAMING ELMNTS DISCOVERED AS NTOT. 
	NTOT=ICTR C IF NO FLAMING ELMNTS WERE FOUND IN THE SCANNED REGION SET THE ISAVE C FLAG TO ALLOW PROGRESS TO NEW SURFACES AND RETURN. 
	171 IF(ICTR. GT. OIGO TO 174 173 ISAVE=O RETURN C THE FOLLOWING 27 STMTS REARRANGE THE ENTRIES IN THE IFR AND ,.JFR ARRAYS 
	C IN THE CASE OF SEAT SURFACES ONLY. THE OBJECT!VE IS TO PLACE ALL C INDICES OF ELMNTS ON THE SEAT CUSHION BOTTOM FIRST IN THE ARRAYS, THE C INDICES OF CUSHION TOP AND FRONT ELMNTS SECOND, AND THE INDICES OF BAC~REST ELMNTS LAST. THIS ORDERING IS REQUIRED BY THE CONVENTION 
	C 

	C THAT ALL BURNING ELMNTS ON 
	C ARE 
	C ARE 
	C ARE 
	REGARDED 
	AS 
	COMPRISING 

	174 
	174 
	IF(I. LE.LSN)Go 
	TO 
	1740 

	TR
	ILoC=:310 

	TR
	DO 
	1800 
	IL=1,NToT 

	TR
	IF(JFR(IL). GT. 4) 
	GO 
	TO 

	TR
	ILoC=ILOC+1 

	TR
	JFR(ILOC)=JFR(IL) 

	TR
	IFR(ILOC)=IFR(IL) 

	1800 
	1800 
	CONTINUE 


	IF«ILOC-310). GE.NTOT)Go TO 
	DO 1810 IL=1,NToT 
	IF(JFR(IL).LT. 19)Go TO 1810 ILoC=ILoC+1 
	JFR(ILoC)=JFR(IL) 
	IFR(ILOC)=IFR(IL) 
	1810. CONTINUE IF«ILOC-:310). GE.NTOT)Go TO 
	18~0 IL=1,NToT IF(JFR<IL). LT. S . DR. ILoC=ILOC+1 JFR(ILoC)-JFR(IL) IFR(ILOC)=IFR(IL) 
	DO 

	18~0. CONTINUE 
	1850. ILoC=:310 DO 1860 IL=1.NTOT ILOC=ILOC+1 IFR(IL)=IFR(ILOC) 
	1860. JFR(IL)=JFR(ILoC) GO TO 1741 
	C FOR LINING SURFACES SET THE C ON A SURFACE TO 1 AND JEND. J~ IS THE HIGHEST. 
	C 

	1740. J1=1 
	J2=JEND. GO TO 175. 
	C THE NEXT 27 STMTS DEFINE THE J C THE VALUE OF IXFIRE FOR USE IN C ICoUNT IS ALSO SET TO CONTROL 
	C CALLS. 
	1741. ICoUNT,=2 
	IXFIRE=O 
	IF(NSFL(1). LT. 1)Go TO C SET J LIMITS FOR CUSHION 
	J1=1. J2=4. 
	IXFIRE=1 ISAVE=1 
	GO TO. 175 
	174~. IF(NSFL(o). GT.O ICoUNT=4 GO TO 1744 
	. DR. 
	ANY ONE OF THESE THREE PARTS OF A SEAT A SINGLE FIRE ON THAT PART. 
	1800 
	1800 
	1850 

	1850 
	JFR(IL). GT. 18) GO TO 1820 
	VALUES FOR THE LIMITS OF THE J INDICES 
	J1 
	IS THE LOWEST J VALUE ON THE SURF AND 
	INDEX LIMITS FOR SEAT GROUPS AND SET THE SPREAD SUBROUTINES CONDS AND FCoNS. SEAT SCANNING DURING ANY SUBSEQUENT 
	1742 
	BOTTOM. 
	NSFL(7). GT.O)GO TO 174:3 
	C SET.J LIMITS FOR CUSHION TOP. 1743 ..J1=19 
	J2=22 
	ICoUNT=3. IXFIRE=2. 
	A-lOS 
	ISAVE=l GO TO 175 1744 IFINSFLC21. GT. 0 . OR. NSFLC31. GT. OIGO TO 1746 IFINSFL(41. GT. 0 . OR. NSFLC51. GT. OIGO TO 1746 C NO FLAMING ELMNTS HAVE BEEN DETECTED ON THE SEAT. RETURN TO MAIN PGM. 
	1745. IXFIRE=O. ICOVNT=O. GO TO 173. 
	~ LIMITS FOR BACKREST.. ~1=5. ~2=18. 
	C SET 
	1746 

	IXFIRE=3. ICOUNT=5. ISAVE=1. 
	C CONTROL REACHES THIS POINT FOR BOTH SEATS AND LINING SURFACES. C THE TEST IS MADE TO FINO IF THE CURRENT SURFACE CONTAINS THE IGN SRC C FIRE. IF IT ODES. THIS FIRE IS ISOLATED IN THE LOOPS THRV 1750 AND C 1751 AND THE IF ARRAY IS COMPUTED FOR THE ELMNTS OF THE IGN SRC FIRE C SEE SUBR ISIDE FOR THE DEFINITION OF THE ARRAY IF. 175 CONTI NUE 
	IF( IGNFIR. NE. 1. OR.!. NE. IGSNI GO TO 176 NSG=O PERIM=PIGN ICON=IEND-ISTART+l 00 1751 IL=I.NTOT DO 1750 L=I.NI~SG IFIIGNI~(I.Ll.NE.IFRIILI. OR. IGNI~12.Ll.NE. ~FR(ILll GO TO 1750 IUSEI IL 1=1 IT=1 IF(~FR(ILI. EG. IGMN~1 IT=2 ~FR I ILl. EG. IGMX~ I IT=IT+l0 IF CIFR I ILl. EG. IGMNI I IT=IT+l00 IFIIFRCILI. EG. IGMXII IT=IT+l000 
	IF( 

	I~=IIFRIILl-ISTART+l1+ICON*(~FR(IL)-~STARTl 
	IFII~I=IT 
	NSG=NSG+l 
	17:50. CONTINUE 
	17:51 CONTINUE C ~GNFIR ,. 2"IS A FLAG INDICATING THAT THE IGNITION SOURCE FIRE IS C CURRENTLY BURNING. BECAUSE THE IGN SRC FIRE IS ALWAYS HANDLED C SEPARATELY CONTROL NOW GOES TO STMT3:50 FOR THE COMPUTATION OF C INDEX LIMITS. FLAME LENGTH. ETC. 
	IGNFIR=2 
	GO TO 350 C STMT 176 IS THE STARTING POINT FOR THE PROCESS. GIVEN IN THE NEXT 128 C STMTS (THRU 3481. WHICH IDENTIFIES THE GROUPS OF CONTIGUOUS ELMNTS C WHICH FORM A FIRE BASE. THE PROCESS WORKS AS FOLLOWS. START WITH THE ~ INDICES STORED IN THE FIRST POSITION ~FR ARRAYS. THE EIGHT IMMEDIATELY NEIGHBORING ELMNTS C ARE THEN EXAMINED TO FIND WHICH. IF ANY. ARE FLAMING. FLAMING C NEIGHBORS ARE MARKED BY SETTING THEIR CORRESPONDING MEMBER OF THE C ARRAY IUSE TO A NON-ZERO INTEGER. WHEN ALL FLAMING NEIGHBORS OF 
	C FIRST ELMNT GIVEN BY THE I AND 
	C OF THE IFR AND 
	C THE IFR AND 

	176 ICON=IEND-ISTART+l C SELECT AS THE TEST ELMNT THE ONE GIVEN BY THE FIRST MEMBERS OF THE IFR ~FR ARRAYS 
	C AND 

	ICTR=1 
	I I=IFR <rCTR l. -J,J=,JFR ( I CTR l. I,J=(II-ISTART+l)+ICON+(,J,J-,JSTARTl. IF(NTOT-l) 173,180.190. 
	C IF. NTOT = 1 THIS IS A SINGLE ELEMENT FIRE 
	180. NSQ=l. PERIM=4.+SGD. IF( I-J)=1112. IUSE(ICTR )=1. ISAVE=O. GO TO 350. 
	C THE FIRE BASE CONSISTS OF MORE THAN ONE ELMNT. INITIALIZE SEVERAL C COUNTERS: NOP = NUMBER OF ELMNTS ON THE FIRE BASE PERIMETER C NSQ = TOTAL NUMBER OF ELMNTS ON THE BASE C PERIM = THE BASE PERIMETER LENGTH. C NFOUND = NUMBER OF THE EIGHT POSSIBLE NEIGHBORS THAT ARE C ALSO FLAMING C IBASE = A MARKER FOR POSITION IN THE IFR AND -JFR LISTS C NBASE = THE NUMBER OF THE FIRE BASE AREA C NUSE, NOB = TEMPORARY FLAGS USED IN MARKING NEIGHBORS. 
	190. NSG=O. PERIM=O.O. NOP=O. IUSE(l)=l. NF,OUND=O. IBASE=l. NBASE=l. NUSE=O. NOB=l. 
	C CHOOSE A FLAMING ELMNT GIVEN BY INDICES II AND ,J-J AS DETERMINED WITH C THE CURRENT VALUE OF IBASE 
	192. II=IFR(IBASE). -J,J=,JFR ( IBASE). I,J=(II-ISTART+l)+ICON+<-J,J-,JSTART). IF< I-J)=l. NSG=NSG+l. 
	C CHOOSE THE NEIGHBORING ELMNT HAVING A LOWER -J INDEX, BUT SKIP THIS 
	C CHOICE IF II. -J,J IS ON THE MINIMUM -J EDGE. IF(-J,J.tE.-Jl)GO TO 217 IT1=II IT2=,J,J-l IRET=l 
	C THE FLAG KLOSE SIGNALS BY A VALUE OF ZERO THAT AT LEAST ONE OF THE C NEIGHBORS OF A FLAMING ELMNT IS NON-FLAMING SO THAT THE FLAMING ELMNT C MUST LIE ON THE EDGE (PERIMETER) OF A FIRE BASE. 
	200 KLOSE"l C THE LOOP THRU STMT 205 CHECKS ALL MEMBERS OF THE IFR AND -JFR ARRAYS C TO FIND IF THE NEIGHBOR IS LISTED. IF SO IT IS MARKED -IF IT HAS NOT C BEEN MARKED ALREADY. 
	DO 205 IL=l.NTOT. IF(IL. EG. IBASE)GO TO 205. IFCIT1. NE. IFR(IL) . OR. IT2.NE. -JFR(ILl) GO TO 205. IFCIUSECIL).NE.O)GO TO 207. NFOUND=NFOUND+l. IUSEC ILl=NOB+l. GO TO 207. 
	205. CONTINUE 
	KLOSE-O C THIS COMPUTED GO-TO CONTROLS THE SELECTION OF THE NEXT NEIGHBORING C ELMNT TO BE EXAMINED. 
	207. GO TO (215.225.235,245), IRET 
	21 S IF (KLOSE. EG. 1) GO TO 220. ~~-1 IS NOT FLAMING => II, ~~ IS ON THE FERIMETER.. 217 NOF=NOF+1. 
	C ELMNT II, 

	IF(I~)=2 ~ INDEX VALUE, BUT SKIF IT ~~ IS ON THE MAXIMUM ~ EDGE. 
	C SELECT THE NEIGHBOR HAVING THE NEXT HIGHER 
	C IF II, 

	IF(~~.GE.~2)GO TO 227. IT1=II. 
	220. 

	IT2=~~+1 
	IRET=2 GO TO 200 22~ IF(KLOSE. EG. 1) GO TO 230 C ELMNT II, ~~+1 IS NOT FLAMING => II. ~~ IS ON THE FERIMETER. 227 NOF=NOF+1 
	IF(I~)=IF(I~)+10 
	230 IF(II. EG. ISTART) GO TO 237 C SELECT THE NEIGHBOR HAVING THE NEXT LOWER I INDEX VALUE, BUT SKIF IT C IF II, JJ IS ON THE MINIMUM I EDGE. 
	IT1=II-1 
	IT2=J~ 
	IRET=3. GO TO 200. 
	J~ IS NOT FLAMING => II. J~ IS ON THE FERIMETER. 235 IF(KLOSE.EG. 1) GO TO 240 237 NOP=NOF+1 
	C ELMNT 11-1, 

	IF(IJ)=IF(IJ)+100 C SELECT THE NEIGHBOR HAVING THE NEXT HIGHER I INDEX VALUE. BUT SKIP IT C IF II, JJ IS ON THE MAXIMUM I EDGE. 
	240. IF( I 1. EG. lEND) GO TO 247. IT1=II+1. 
	IT2=~~ 
	IRET=4 GO TO 200 245 IF(KLOSE. EG. 1) GO TO 250 J~ IS NOT FLAMING => II. ~J IS ON THE FERIMETER. 247 NOP=NOF+1 
	C ELMNT 11+1. 

	IF(IJ)=IF(IJ)+1000 C FOR LINING_SURFACE ELMNTS SKIP TO THE CONSIDERATION OF NEIGHBORS AT J~. 
	C THE CORNERS OF ELMNT II. 

	250 IF(I.LE. LSN)GO TO 299 C FOR SEATS COMPUTE THE PERIMETER FOUND SO FAR. THEN IF ALL FLAMING C ELMNTS ON THE SEAT FART (CUSH. BOTTOM. CUSH. TOP. OR BACK REST) HAVE C BEEN CHECKED FOR FLAMING NEIGHBORS SKIP TO STMT 350. IF NOT SET IBASE ~FR ARRAYS SO FAR USED AND RETURN C TO STMT 192 FOR ADDITIONAL CHECKING OF NEIGHBORS BEYOND THAT INDEX. 
	C TO THE HIGHEST INDEX IN THE IFR AND 

	TEMP=NOP. FERIM=PERIM+TEMP*SGD. NOP=O. 
	275. IF(ICTR. GE. NTOT)GO TO 350. ICTR=ICTR+1. IF(JFR(ICTR). LT. J1 .OR. JFR(ICTR).GT.J2)GO TO 27:5. IUSE(ICTR)=l. IBASE=ICTR. GO TO 192. 
	C FOR LINING SURFACES TEST THE NEIGHBORS AT THE CORNERS OF ELMNT II. JJ J~-l. BUT SKIP C THIS ELMNT IF I L JJ IS ON THE MAX I OR MINJ EDGE. 
	C TO FIND IF ANY ARE FLAMING. STARTING FIRST WITH 11+1. 

	299. IF( II. GE. lEND. OR. JJ. LE. J1 )GO TO 315. IT1=II+1. 
	IT2=~J-1 
	IRET=l 
	300 DO 305 IL=l,NTOT C THIS LOOP THRU 305 HAS THE SAME FUNCTION AS THAT THRU STMT 205. TO C FIND AND TO MARK NEIGHBORING ELMNTS ALSO FLAMING. 
	IF( IL. EG. IBASE)GO TO :305. IF (IT1. NE. IFR (ILl . OR. IT2. NE. ,JFR (ILl) GO TO :305. IF(IUSE(IL). NE.O)GO TO 307. NFOUND=NFOUND+l. IUSE(IL)=NOB+l. GO TO 307. 
	:305 CONTINUE C THIS COMPUTED GO-TO CONTROLS THE SELECTION OF THE NEXT NEIGHBORING C ELMNT TO BE EXAMINED. 
	:307. GO TO (315.:325.3:35.:340), IRET 
	:315 CONTINUE C SELECT THE NEIGHBOR 11+1, '),J+l, BUT SKIP IT IF II. ,J,J IS ON THE MAX I C OR MAX ,J EDGE. 
	IF( I!. GE. lEND. OR. ,J,J. GE. ,J2)GO TO :325. IT1=II+l. I T2=.J.J+ 1. IRET=2. GO TO :300. 
	:325 CONTINUE C SELECT THE NEIGHBOR 11-1, ,J,J+l, BUT SKIP IT IF II, ,J,J IS ON THE MIN I C OR MAX ,J EDGE. 
	I~(II.LE. 1. OR. ,J,J.GE. ,J2)GO TO :335. IT1=II-l. IT2=,J.J+l. IRET=:3. GO TO 300. 
	335 CONTINUE C SELECT THE NEIGHBOR 11-1, ,J,J-l, BUT SKIP IT IF II. ,J,J IS ON THE MIN I C OR MIN ,J EDGE. 
	IF(II.LE.l .OR.,J,J.LE.,Jl)GO TO 340. IT1=II-l. IT2=,J,J-l. IRET=4. GO TO 300. 
	C COMPUTE FIRE PERIMETER. 
	340. TEMP=NOP. PERIM=PERIM+TEMP*SGD. NOP=O. 
	:345 CONTINUE C THE FOLLOWING 13 STMTS TEST TO DETERMINE THE NUMBER OF NEWLY C DISCOVERED FLAMING ELMNT NEIGHBORS. IF SOME HAVE BEEN FOUND DURING C THE LAST SCAN CONTROL RETURNS TO STMT 192 TO CONT1NUE SCANNING. IF C NONE HAVE BEEN FOUND CONTROL SKIPS TO STMT 350 TO START THE C COMPUTATION OF FIRE PROPERTIES. 
	NUSE=NUSE+l. IF(NUSE. LT. NBASE)GO TO 346. IF(NFOUND.EG. O)GO TO 350. NBASE=NFOUND. NFOUND=O. NUSE=O. NOB=NOB+l. 
	:346 NEXT=NUSE+l C THE LOOP THRU 348 RESETS THE SEARCH POINT, IBASE, IN THE ARRAYS IFR C AND ,JFR. 
	DO 348 IL=l.NTOT. IF(IUSE(IL). NE.NOB)GO TO 348. NEXT=NEXT-l. IF(NEXT. NE. OlGO TO 348. 
	... 
	IJ3ASE=IL. GO TO 192. 
	348 CONTINUE WIL~ REACH THIS WRITE STMT ONLY IF AN ERROR OCCURS IN THE C SCANNING PROCESS. PERTINENT WORKING VARIABLES ARE PRINTED AND THE PGM C IS STOPPED 
	C CONTROL 

	WRITE(6,349) E~EMENTS COMPOSING FIRE) II,~~. IT1, IT2, ISAVE,NEXT,NSQ,NOP,NOB,NBTOT,NUSE, I~ 
	349 FORMAT(/10X,47HERROR--DETERMINATION OF 
	WRITE(6,3490)I, 
	1 NBASE,NFOUND, ICTR, IEASE,NTOT, 

	3490. FORMAT(//5X, 1815). IF(NTOT.LE.O) STOP. N~ ), ~FR ( N~ ), IUSE ( N~ ). N~= 1, NTOTl. 
	WRITE.(6, 3491 )(I FR( 

	FORMAT(/~X,3I~) 
	3491. 

	STOP ~ INDICES FOR ~UST DISCOVERED AND ELIMINATE THE ELEMENTS OF THIS BASE C FROM THE IFR AND JFR ARRAYS. 
	C THE NEXT 18 STMTS DEFINE THE MAXIMUM AND MINIMUM I AND 
	C THE FIRE BASE 

	3:50. ISET=O. IVMN=999. 
	~VMN~999 
	IVMX=-l 
	~VMX=-l 
	DO 360 IL=1. NTOT. IF(IUSE(IL).NE.O) GO TO 3:5:5. ISET=ISET+l. 
	IFR(ISET)~IFR(IL) 
	~FR(ISET)=~FR(IL) 
	IUSE(ISET)=IUSE(IL). GO TO 360. 
	3:55. IF(IFR(IL).LT.IVMN) IVMN=IFR(IL) 
	IF(~FR(IL).·LT.~VMN) ~VMN=~FR(IL) 
	IF (IFR (IL). GT. IVMX) IVMX=IFR (IL) 
	IF(~FR(IL).QT.~VMX) ~VMX=~FR(IL) 
	360 CONTINUE C NTOT IS NOW RESET TO THE NUMBER OF FLAMING ELMNTS REMAINING ON THIS C SURFACE OR GROUP OF SURFACES THAT HAVE NOT AS YET BEEN ORGANIZED INTO C A FIRE BASE. 
	NTOT=ISET C FOR SEATS NO RE-SCANNING WILL BE REQUIRED. 
	IF(I.QT.LSN)GO TO 480 C SET THE FLAG ISAVE ,. 1 IF RE-SCANNING FOR ADDITIONAL FIRES WILL BE C REQUIRED . 
	ISAVE-1 
	IF(ISET. EQ.O) ISAVE=O ~ LIMITS. IF WIL~ BE CHANGED LATER. 
	C INCREASE THE NUMBER OF FIRES BY ONE AND SAVE THE I AND 
	C THIS IS A FIRE ON A SEAT ISFIRE(K) 

	480. 10'.=10'.+1. ISFIREOU=O. IVMINOO=IVMN. IVMAX OU=IVMX. 
	~VMIN(K)=~VMN 
	~VMAX(K)=.JVMX 
	XNSG=NSG C COMPUTE FIRE BASE AREA. AF(K)=SGD*SGD*XNSQ C COMPUTE FIRE BASE HYDRAULIC RADIUS. 
	YZ(K)=2.0*AF(K)/PERIM C THE NEXT 26 STMTS COMPUTE THE DISPLACEMENT OF THE FIRE BASE CENTER C FROM THE FLOOR, ZE(K). 
	IF(I. GT. LSN) GO TO 489 
	c IFeVNlI. 11.NE. O. IGO TO 485 
	C FOR. HORIZONTAL LINING SURFACES ZB Z, THE SURFACE DISPLACEMENT. ZBlKI=Z(1) GO TO 493 
	C FOR VERTICAL LINING SURFACES THE MAX AND MIN I VALUES ARE USED TO C FIND THE VERTICAL EXTENT OF THE FIRE 
	485. KX=IVMINlK). IFlVNlL 1) LT. 0. I KX=IVMAXOO. ICRIT=IRAYlKXI. FMIN=XMN I ICR IT>. IF(VNlL 11. LT. 0. I GO TO 487. DIF=IVMIN(KI-IMINlICRITI. GO TO 488. 
	487. DIF=IMAXlICRIT)-IVMAXlK) 
	488. DIF=DIF/2. °. FMIN=FMIN+DIF. DIF=FLOATlIVMAX(K)-IVMINlK})/4.0. ZB(K)=FMIN+DIF. GO TO 493. 
	C FOR SEAT GROUPS ZB IS COMPUTED FROM A WEIGHTED AVERAGE OF THE NUMBER C OF BURNING ELMNTS ON EACH OF THE 7 SEAT SURFACES. WEIGHTING FACTORS C ARE THE DISTANCES FROM THE FLOOR TO THE CENTER OF EACH SEAT SURFACE. 
	K~=1.7 TEM~IK~}=NSFLlK~) SUM=O. K~=l. 7 SUM=SUM+TEM~IK~) ZBlKI=ITEM~(1)+2.*TEM~12}+3. 75*TEM~(3)+4. 5*TEM~141+3. *TEM~(5)+1. 5* 
	489 DO 490 
	490 
	DO 491 
	491 

	ITEM~(6)+1.25*TEM~17»/SUM 
	IFlZBlK). LT. 1.0) ZBlK)=1.0 
	IFlZBlK) GT.4. 5) ZBlK)=4.:; C BASED ON THE VALUES OF ZB AND THE UPPER ZONE THICKNESS XL, DETERMINE C IF THE FIRE OCCUPIES THE UPPER ZONE, IZONElK)=2. OR THE LOWER ZONE, C IZONElK)=1. 
	493. ZO=ZDlIFRCMP). IZONElKI=2. IFlZBlK}. LT. ZOI rZONE(K}=l. 
	C FOR. SEATS. -SET THE ARRAY ISFIRE. AND THE COUNTERS FSNI. FSN2. AND FSN3 IFlI. LE. LSN) GO TO SOO ISFIRElKI=I-LSN FSN1=NSFLll1 FSN2=NSFL(6)+NSFLI7) FSN3=NSFLI2}+NSFLI3}+NSFLI41+NSFLlS} 
	C PREPARE TO COMPUTE THE FLAME LENGTH AND OTHER FLAME PROPERTIES C DEPENDENT UPON THE MATERIAL BURNING BY SELECTING THE NUMBER, M. OF C THE MATER IAL. 
	500. IF(ISFIREIKI. NE.O) GO TO 510. II=IVMINIKI. IX=IRAY I I I). M=IMATLlIX I. GO TO 585. 
	~~=~VMINlK}. IX=IRAYSl~~}. 
	510. 

	M=IMATSlIXI. 585 CONTINUE. 
	C FOR THE SPECIAL CASE OF THE IGNITION SOURCE FIRE THE COMBUSTION C QUANTITIES GCMS THRU RADFIR ARE COMPUTED AS WEIOHTED AVERAGES OF THE C SAME QUANTITIES FOR THE IGN SRC FUEL AND FOR THE MATL ON WHICH THE C FUEL LIES. THE WEIGHTING FACTORS ARE DETERMINED FROM THE RATIOS OF C THE IGN SRC FUEL AREA. AFI, AND THE TOTAL BASE AREA OF THE FIRE 
	C INVOLVING THE IGN SRC FUEL, AFCK).. IFCIBURN. EG. 0) GO TO 589. IFCI.NE.IGSN) GO TO 589. IFCIGMNI.LT.IVMINCK) . OR. IGMXI. GT. IVMAXCK» GO TO 589. IFCIGMN~.LT. ~VMINCK) . OR. IGMX~. GT.~VMAXCK» GO TO 589. AEXP=AFCK)-AFI. IFCAEXP, LE. O. 0) GO TO 589. RA1=AFI/AFCK). RA2=AEXP/AFCK). 
	587. GCMBCK)=GCI*RA1+GTABCM)*RA2. GAMMACK)=GAMI*RA1+GTABCM)*RA2. RHoZCK)=RHoI*RA1+RTABCM)*RA2. UZCK)=XMUI*RA1+UTABCM)*RA2. RADFIRCK)=RADI*RA1+RADTABCM)*RA2. GCMBCK)=QCMBCK)*C1. -RAOFIRCK». GO TO 600. 
	589. RA1=0.. RA2=1.. GO TO 587. 
	C PREPARE TO COMPUTE THE FLAME LENGTH BY SELECTING THE APPROPRIATE C EXTERIOR CTo THE FLAMES) GAS DENSITY AND TEMPERATURE BASED ON WHICH C ZONE THE FIRE BASE CENTER OCCUPIES. 
	600. IFCIZoNECK). EG. 2) GO TO 610. RR=RHoL CIFRCMP). TT=TLC IFRCMP). y02 = CHILC2, IFRCMP). GO TO 620. 
	610. RR=RHoUCIFRCMP). TT=TU CIFRCMP). Y02 = CHIUC2, IFRCMP). 
	C THE NEXT 10 STMTS COMPUTE THE FLAME LENGTH. SEE EQ 5-14 OF C1J. 
	620. OMEGACK)=l. IC1. +Cy02*GCMBCK»/CGAMMACK)*CP*TT». R=RR/RHoZ(K). X=oMEGACK)*R+GAMMA(K)/y02. TEMP=CoMEGACK)/C1. -oMEGACK»*X/(O. 0081)*X)**0.2. TEMP=YZ(K)*TEMP*(CUZCK)/(R*SGRT(GRAV*YZCK»»**0.4). TEMP1=R-l. +GAMMACK)/Y02*C(1. -oMEGACK»/oMEGA(K». TEMP1=(2.25*TEMP1+1.6-R)**3. TEMP2=~**3*(1.-oMEGA(K)*(l. +GAMMA(K)/y02)/X)*1.95. FKA=( 2.0736 *(1. -oMEGA(K»)*TEMPI/TEMP2. FLMLCK)=C1. 49+0. 916*(FKA**0.2»*TEMP. 
	C IF. THE FLAME LENGTH IS GREATER THAN THE CEILING HEIGHT SET IT TO CH. 
	IFCFLMLCK). GT.CH) FLMLCK)=CH C COMPUTE THE COMBUSTION ZONE LENGTH. SEE EQ 5-6 OF (1]. IF COMB IS C GREATER THAN THE CEILING HEIGHT SET IT TO CH. 
	CoMB(K)=1.49*TEMP 
	IFCCoMBCK). GT. CH) CoMBCK)=CH C THE NEXT 5 STMTS COMPUTE THE EMITTANCE AT THE FLAME BASE CENTER C SEE EG 2-4 OF (2J, 
	8*ABSC~CK). EXP1=1. -EXPCAFTR*FLMLCK». EXP2=1. -EXP(AFTR*YZCK». EXP3=1. -EXPCAFTR*SGRTCFLMLCK)*FLMLCK)+YZCK'*YZCK»). ALPC=EXP1+EXP2-EXP3. 
	AFTR=-l. 

	C THE REMAINING STMTS OF THE SUBROUTINE COMPUTE THE SMOLDERING RANGE, 
	C PDH, SEE SECTION 4.2.3 OF (lJ. ALP=O. 5*ALPC QPR=QPCM)-CQCCl)+QCC2»/2. P=(CALP*FLMLCK)*FLMLCK»/CALPC*PI*YZCK»)-YZCK) SZZ=ALP*YZCK)*FLMLlK)*FLMLCK)/PI 5ZZ=5ZZ*l(1./ALPC)-lEB/GPR» 
	GAM=-P/3.. AA=-P*P/3.. 8B=(2. *P*P*P+27. *SZZ)/27.. TEMP=BB*BB/4. +AA*AA/27. *AA. IF(TEMP) 630.640.650. 
	630 Tl=SGRT(-AA*AA*AA/27. T2=-B81 (2. *Tl) IF(T2. LT. -1. ) T2=-1. IF (T2. GT. 1.) T2= 1. ANG=ACOS(T2) T4=2. *SGRT(-AA/3. ) X1=T4*COS(ANG/3. )+GAM X2=GAM+T4*COS«ANG+2. *PI)/3. X3=GAM+T4*COS«ANG+4. *PI)/3. GO TO 645 
	640. Tl=(ABS(BB)/2. )*0.333333 IF(BB. GT. 0.) Tl=-Tl -I. X2=GAM-Tl X3,.-999. 
	Xl=2. *Tl+GAM 

	645. PDH=Xl IF(X2. GT. PDH) PDH=X2 IF(X3.GT. PDH) PDH=X3 PDH=PDH-YZ(K) GO TO' 700 
	650. Tl=-BB/2. 
	T2=oSGRT(TEMP). Fl=o(ABS(Tl+T2»**0.333333. IF( <Tl+T2). LT. O. ) Fl=-Fl. F2=0.. IF(Tl. EG. T2) GO TO 660. F2=(ABS(Tl-T2»**0.333333. IF( (Tl-T2). LT. O. ) F2=-F2. 
	660 PDH=Fl+F2+GAM-YZ(K) 700 RETURN END 
	SUBROUTINE RATES<I) C ---------------------------------------------------------------------­
	C OBJECTIVE (S) 
	(1) SMO~E. AND GAS 
	COMPUTE RATES OF FLAME SPREAD; RATES OF HEAT. 

	C RELEASE. TIMES TO IGNITE. BURN OUT, BEGIN TO SMOLDER, EXTINGUISH C FROM SMLDRG; AND THE SMLDRG LAG TIME FOR THE CURRENT FIRE. ~, ON C SURFACE I 
	C
	(2) COMPUTE LOCAL FLAME RADIATION LEVELS FOR THE CURRENT FIRE: Gl.G2. 
	THESE LEVELS ARE USED TO FINO THE RATES AND TIMES IN (1) ABOVE. 
	C 
	C 
	(3) COMPUTE THE FLAME ABSORPTION COEFFICIENT FOR THE CURRENT FIRE SMO~E RELEASE. 
	USING THE NEWLY DETERMINED VALUE OF THE RATE OF 

	CC 
	C 
	THIS ABSORPTION COEFF. WILL CARRY OVER TO THE NEXT PASS THRU THE FLAME SPREAD CALCULATIONS TO COMPUTE Gl AND G2. 
	COMMENTS 
	. 
	CCCC C 
	(1). DUE TO THE POSSIBILITY OF THE CURRENT FIRE, K. SPREADING TO NEW SURFACES OF DIFFERENT MATERIALS. RATES COMPUTES THE RADIATION CONTROLLED GUANTITIES FUR'ALL CABIN SURFACES OSINQ THE CURRENT FIRE'S LOCAL RADIATION AND THE UPPER ZONE GAS RADIATION. 
	COMMON/CNTRL/DELTAT, DELTSP. ECOFLG. IDELT. IDENT(20). IDTPRV, IPEMS. 1 IP5PR. IPAUX. IRATIO. ISAVE. ISCALE. ITFIN. ITIME. ITIM2. 2 ITSPRD.NPASS,TFINAL.IDBUQ1.EPSLN.MAXITR.MAXCUT. 3 JCBSKP 
	1~), ISTATS(q. 16.22). 1~). IWORDS<9, 16.22),NFLM(7).NPYR(7). 2 RGS(10.7). RSS(7).TOTGAS(10).TOTSEM. TRGF(10). 3 TRG5(10).TRSF.TRSS.NCE(30).VITNR.TOTVIT.RADFIR(30). 4 ACM(7).AF(30).AFI.AEXP, COMB(30).DGK.FLML(30).FSN1. 5 FSN2. FSN3.GAMMA(30). IBURN. IF(600). IGMNI. IGMNJ. IGMXI. 6 IGMXJ. IGNFIR. IGNIJ(2. 100). IGSN. ISFIRE(30). IVMAX(30). 7 IVMIN(30), IVMN. IVMX, IXFIRE. IZONE(30), JVMAX(30), 8 JVMIN(30). JVMN. JVMX.K. NFE(30),NFIRES. NIJC.NIJSG. 9 NPE(30).NSFL(7).OMEGA(30).PDH.PIGN.RF<20.4).RFS<7.4). RGF~ 
	COMMON/FIRES/AFM(7).ASM(7), ISTATE(120. 
	1 IWORD(120. 
	1 RFWS. RGF ( 10. 7). 

	CoMMON/GASES/CHIL( 11.5). CHIU( 11.5). CP, NGAS( 1.1). NSPCS. PAMB. PF(~l. RHoAM.RHOL(~),RHoU(~).TAM.TL(~).TU(~).VOLL(~). 
	1 

	VOLU(5).ZD(~).XTHEN(120).WMOLEC(11).TWO(101).. 3 JCoR(120). 
	2 

	CoMMON/GMTRY/IMATL(20). IMATS(7). IMTLP(4), IMAX(30), IMIN(30). 1 IRAY(116).IRAYS(22).JMAX(30).JMIN(30).LSN.MAXELI.NS. 2 CH, CL(4). CW. DWS. HSTS. IARX(40. 15), IARY(40. 12). ICLL. 3 ICLR. lEND, IFIRL. IFIRR, ILSTL, ILSTR. IONE(q). 4 ISSWLI<9. 10). ISSWLJ(9, 10). ISSWRI(q.l0). ISSWRJ(9, 10). 5 ISWSL(15, a). ISWSR(15, 8). ISTART.NPROJ. IPJUL. IPJLL. 6 IPJUR.IPJLR.JEND.JONE(9),JSTART.NJS.NSG.NV.SGWD(9). 7 SL. SWO(20).VN(20. 3),VENTH(24).VENTW(24).VENTT(24). 8 XMN(30),XMX(30).XCOR<9).YCOR<9).Z(30).SSGWO.TVSG. 
	COMMON/MATLS/TABX(18,7,6),TABY(la.7,6),NTXG.FoXI.RADTAB(7).RADI. 1 FOX(7).NMATLS.OQI.DGM(7),GAMI.GTAB(7), ITF(20). IRAMPT. 2 ITFC(20), ITFCS(7). ITFS(7). ITP(20). ITPC(20l. ITPCS(7). 3 ITPE(20). ITPES(7). ITPS(7l. GCI. GP(7). GTAB(7), RHO!. 4 RHOM(7), RSI, RTAB (7l. RTGI (10). UTAB (7). CNDCTY< 7). XMUI. 5 XMFI.TKNS(7).T5L(30.2.4).TSP(2.2.4).CPM(7),WMMTL<7). 6 WMIGF.TKNSIN(7) 
	COMMON/PARAMS/GRAV.PI, GTR.RGAS.SIGMA.SGD,THOU.TOL.EC.EP 
	CoMMoN/RADTN/ALPC.ABSCF(30),EB.GCI2) 
	DIMENSION GB(20).GES(7) C Gl = LOCAL FLAME RADIATION INTENSITY AT THE EDGE OF THE FLAME BASE C (FLAME FOOT) IN BTU!(FT*FT*SEC). C G2 = LOCAL FLAME RADIATION INTENSITY OVER FLAME BASE (AVERAGE C VALUE) IN BTU/IFT*FT*SEC). ~UST FOUND IN SUBR. SCAN. 
	C ALPC. THE FLAME EMITTANCE FOR THIS FIRE, WAS 

	Gl=ALPC*EB/2. 
	G2=0. 84*EB*ALPC C IRET IS A FLAG TO INDICATE WHETHER THE SURFACE UNDER CONSIDERATION IN C THE LOOP BELOW IS A LINING IIRET = 0) OR A SEAT SURFACE IIRET = 1). 
	IRET=O C ZZ IS THE DISTANCE FROM THE CABIN FLOOR TO THE BOTTOM OF THE UPR ZONE 
	ZZ '" ZD(IFRCMP) C GB ARRAY CONTAINING THE RADIATION INTENSITY DUE TO UPPER ZONE GAS C RADIATION AT EACH LINING SURFACE. SUBSCRIPT IS SURF NUMBER C Gas ARRAY CONTAINING THE RADIATION INTENSITY DUE TO UPPER ZONE GAS C RADIATION AT EACH SEAT SURFACE. SUBSCRIPT IS SURF NUMBER. C GBS IS ASSUMED TO BE THE SAME FOR THE CORRESPONDING SURFACE C ON ALL SEAT GROUPS. C INITIALIZE GBll) TO GCll). THE GAS-To-LoWER-ZoNE-SURFACES RADIATION C FLUX COMPUTED DURING THE LAST PASS IN ATMoS. IF THE UPPER ZONE HAS C REACHED THE 
	GBI1) =GC I1) 
	IFI-ZZ.LE.O.) GBIl)=GCI2) C ICT IS A SWITCH USED TO DIFFERENTIATE BETWEEN LINING AND SEAT SURFACES C AND TO SELECT AMONG SEAT SURFACES. ICT=l => LINING SURFS. 
	ICT=l C START OF A LOOP OF ALL CABIN LINING SURFS. L = SURFACE NUMBER. L=l 10 L"L+l 
	IF(L. GT. LSN)GO TO 180 C DETERMINE THE POSITION OF THE ZONE INTERFACE. ZZ. WITH RESPECT TO THE C MAXIMUM. XMX, AND MINIMUM. XMN. HEIGHTS OF A SURFACE ABOVE THE FLOOR C AND APPORTION THE FLUX LEVELS GCll) AND GC(2) ACCORDINGLY BY LINEAR C INTERPOLATION. 
	IFIXMX~). LT. ZZ GO TO 110. IFIXMNIL) . GT. ZZ GO TO 120. TEMP = O.. D = XMX(L) -XMNIL). IF( D.LE. O. ) GO TO 120. TEMP = I(ZZ-XMNIL»*GC(l) + iXMX(L)-ZZ)*GCI2» / D. GO TO 130. 
	100. 

	110. TEMP = GCll) 
	GO TO 130. 120 TEMP = GC(2). 130 CONTINUE. 
	C USE FLAG IRET TO ASSIGN THE FLUX LEVEL TO THE ARRAY FOR LINING SURFS.. C GB, OR FOR SEATS, GBS. SUBSCR II FOR GBS WILL HAVE BEEN SET WHEN. C CONTROL REACHES STMT IbO. SEE BELOW.. 
	1:50. IF( IRET. EG. 1 )GO TO IbO. GB(L)=TEMP. GO TO 170. 
	IbO GBS(II)=TEMP C LOOP BACK TO STMT 10 IF NOT ALL LINING SURFS HAVE BEEN CONSIDERED ~.3. OR 4 SKIP TO STMTS DEFININQ XMX AND XMN FOR C SEAT SURFACES FROM WHERE CONTROL RETURNS TO STMT 100 FOR FLUX C ASSIGNMENT FOR ICT = :5 SKIP TO 200 TO START PROPERTY DETERMINATIONS. C NOTE: STMTS SETTING XMX AND XMN FOR SEATS SHOULD BE MOVED TO SUBR 
	C (ICT=ll. FOR ICT = 

	C INIT2 IN ANY FUTURE UPGRADE. 
	170 GO TO(10,70,BO,90,200i, rCT C CONTROL REACHES THIS SECTION AFTER LINING SURFS HAVE BEEN EXAMINED. C NOW THE 7 SEAT SURFACES WILL BE ASSIGNED FLUX LEVELS. GBS. DEPENDING C UPON WHICH ZONE THEY OCCUPY. SEE REFS. FOR SEAT SURFACE NUMBERING. 
	180. GBS(ll=GC(ll. XL=CH-ZZ. 
	C IF THE UPPER ZONE COVERS ALL OF THE SEATS USE UPPER ZONE FLUX LEVEL IF(XL.GT.HT3) GBS(ll=GC(2) C TEST TO SEE IF ANY PART OF THE SEATS IS IN THE UPPER ZONE. IF(XL. GT.HTll GO TO 50 
	C ALL. THE SEATS ARE IN THE LOWER ZONE. GBS(4l=GC(ll GO TO 60 
	C AT LEAST THE BACKREST TOPS ARE IN THE UPPER ZONE. 50 GBS(4)=GC(2l C TEST TO SEE IF THE SEAT CUSHION TOPS ARE IN THE UPPER ZONE. 60 GBS(6l=GC(ll IF(XL. GT. HT2) GBS(6l=GC(2) 
	.. 

	C LOWER SEAT BACK REAR SURFACE (SEAT SURF 2) IRET=l ICT=2 11=2 XMX (L) =3.0 XMN(Ll=1. 0 GO TO 100 
	C UPPER SEAT BACK REAR SURFACE (SEAT SURF 3) 
	70. ICT=3. 11=3. XMX(L)=4.5. XMN(Ll=3.0. GO TO 100. 
	C SEAT BACK FRONT SURFACE (SEAT SURF 5) 
	80. ICT=4. 11=5. XMX (L)=4. 5. XMN(L)=1. 5. GO TO 100. 
	C SEAT CUSHION FRONT SURFACE (SEAT SURF 7l 
	90. ICT=5. 11=7. XMX(Ll=1. 5. XMN(Ll=1. 0. GO TO 100. 
	C START OF A LOOP OVER ALL LINING SURFACES TO FIND FLAME SPREAD RATES C AND IGNITION, BURN OUT. AND SMOLDERING LAG TIMES. 200 DO 210 L=l,LSN C GT= GAS ZONE RADIATION (GB) + FLAME FOOT RADIATION (Gl), THIS IS THE 
	.. 
	INTERPOL~TE IN THE MATERIALS PROPERTY TABLES. GT=GB(L)+Gl C SELECT MATERIAL TYPE OF THIS SURFACE 
	C NUMBER USED TO 

	M=IMATL(L) C USE SUBR LINT TO INTERPOLATE FOR THE VALUES OF HORIZONTAL FLAME SPREAD CRATE. RH (FT/SEC), UPWARD FLAME SPREAD. RU (FT/SEC). AND DOWNWARD C FLAME SPREAD RATE, RO (FT /SEC J. INTEGERS ARE DATA TABLE NUMBERS. 
	CALL LINT(l,GT.M,RH) CALL LINT(2,GT,M,RU) CALL LINT(3.GT.M.RDWN) IF(I. NE. LlGO TO 201 
	C ASSIGN FLAME SPREAD RATES TO THIS SURFACE (L) ACCORDING TO ITS ORIEN­C TATION AS DETERMINED BY THE NORMAL VECTOR, VN. 
	201. RF (L.t ) =RH RF(L,2)=RH IF(VN(L, 3). EG. O. ) RF(L,3)=RH RF(L,4)=RH GO TO 206 
	202. IF(VN(L, 1). LT. O. ) RF(L.3)=RDWN RF(L.4)=RU GO TO 206 
	204. RF(L,3)=RU RF(L,4)=RDWN 
	C GT = GAS ZONE RADIATION C USE LINT TO INTERPOLATE C ITPE; AND TIME TO BURN 
	206. GT=GB(L)+G2 CALL LINT(4.GT,M, X) ITF(L)=X+O. :5 CALL LINT(7, GT, M, X) ITPE(L)=X+O. :; CALL LINT(8.GT,M, X) ITFC(U=X+O. :; 
	GO TO 202 
	GO TO 204 
	C END OF THE LINING SURFACE LOOP 
	210. CONTINUE 
	C START .OF A LOOP OVER THE 
	C AND IGNITION. BURN OUT, 
	DO 220 L=1,7 C GT = GAS ZONE RADIATION GT=GBS(L)+G1 
	C SELECT MATERIAL TYPE FOR M=IMATS(L) C FIND HORIZONTAL, UPWARD. 
	(GB). + AVERAGE FLAME BASE RADIATION (G2) 
	FOR TIME TO IGNITE. ITF. SMLDRG LAG. TIME, OUT, ITFC. ALL VALUES ARE IN INTEGER SECONDS. 
	7 SEAT SURFACES TO AND SMOLDERING LAG (GBS) + FLAME FOOT THIS SEAT SURFACE. 
	FIND FLAME SPREAD RATES. TIMES. 
	RADIATION (Gl) 
	AND DOWNWARD FLAME SPREAD RATES, SYMBOLS AND 
	C UNITS AS ABOVE FOR LINING SURFACES. 
	CALL LINT(l,GT.M,RH) CALL LINT(2,GT,M,RU) CALL LINT(3.GT,M,RDWN) IF(I. LE. LSN)GO TO 2100 
	2100. RFS(L,3)=RH 
	RFS ( L,'4) ..RH 
	C SELECT AMONG THE 7 SEAT SURFACES 
	C SURFACE ORIENTATION. N=L=SURFACE N=L 
	C SURFACE ORIENTATION. N=L=SURFACE N=L 
	TO ASSIGN FLAME SPREAD RATES BY NUMBER. 

	GO TO (211,212.212,211.214,211.214),N 
	211. RFS(L,l)=RH. RF5(L.2l=RH. GO TO 216. 
	212. RFS(L.l)=RDWN. RFS(L.2l=RU. GO TO 216. 
	214. RFS(Ldl=RU 
	RFS(L.2)=RDWN C GT .. GAS ZONE RADIATION (GBS) C INTERPOLATE FOR IGNITION, BURN 
	216. GT=GBS(L)+G2. CALL LINT(4.GT,M, X). ITFS(L)=X+O. :;. CALL LINT(7,GT,M, X). ITPES(L.l .. X+O. 5. CALL LINT(S.GT.M, X). ITFCS(L)=X+O. :;. 
	C END OF THE SEAT SURFACE LOOP 
	C END OF THE SEAT SURFACE LOOP 
	+ AVERAGE FLAME BASE RADIATION (G2) OUT, AND SMLDRG LAG TIMES AS ABOvE. 

	... 
	220 CONTINUE C FOLLOWING LOOP IS FOR FINOING THE RATES OF HEAT, SMOKE, AND GAS C EMISSION. NOTE THAT UNLIKE THE FLAME SPREAD RATES AND IGNITION, ECT. C TIMES FOUND ABOVE, THE LOOP IS OVER ALL MATL TYPES SINCE NO GUANTITIES C INVOLVING STATE CHANGES ARE INVOLVED 
	DO 230 Ma 1,NMATLS C DETERMINE IF THIS SURF, I, IS A SEAT OR LINING SURFACE AND ASSIGN TOTAL C FLUX LEVELS AS REGUIRED. GT = GAS FLUX + AVG FLAME BASE FLUX. 
	IF(I. GT. LSN) GO TO 221. GT=GB(I)+G2. GO TO 222. 
	221 GT=GBS(1)+G2 
	222 CONTI NUE C INTERPOLATE FOR HEAT RELEASE, DGM (BTU/(FT*FT*SEC»; SMOKE RELEASE, C RSF (PART/(FT*FT*SEC», AND GAS RELEASE, RGF (LBM/(FT*FT*SEC» RATES C USING GT. VALUES ARE FOUND FOR ALL MATL TYPES C SINCE THE MATL TYPES WHICH WILL BE INVOLVED IN NEW IGNITIONS BY THIS C FIRE ARE UNKNOWN AT THIS POINT IN THE PGM. VALUES ARE STORED IN THE C ARRAYS DGM, RSF, AND RGF WHICH ARE SUBCRIPTED BY MATL TYPE.. 
	CALL LINT(S,GT,M.DGM(M». CALL LINT(6.GT.M,RSF(M». NO=8. DO 22!3 IGal. NTXG. NO=NO+l. CALL LINT(NO,GT,M,RGFCIG,M». 
	22!3 CONTINUE 
	230 CONTINUE C THE NEXT 38 STMTS (THRU 460) COMPUTE THE TOTAL RATES OF HEAT, SMOKE. ~UST C ISOLATED BY SUBR SCAN. THESE VALUES ARE STORED IN C DGK = RATE OF HEAT EMISSION (BTU/SEC) C RSFK = RATE OF SMOKE EMISSION CPARTICLES/SEC) C VITNR .. RATE OF OXYGEN CONSUMPTION (LBM/SEC) C RGFK(IG) = RATE OF EMISSION OF THE GAS SPECIE IG (LBM/SEC) C SINCE SUMMATION IS INVOLVED, FIRST INITIALIZE THE VARIABLES. 
	C AND GAS EMISSION, AND OXYGEN CONSUMPTION FOR THE CURRENT FIRE, K. 

	SA=SGD*SGD. DGK=O.. RSFK"O.. VITNR=O.. DO 31!3 IG=l.NTXG. 
	31' RGFK(IG)"O. ~ INDICES FOR THE ELMTS C COMPOSING THIS FIRE. 
	C DETERMINE THE MAXIMUM AND MINIMUM I AND 

	Il"IVMIN(K). I2.. IVMAX(K). 
	~l=,",VMIN(K) 
	~2=,",VMAX (K ) ~'S TO FIND THE C ACTUAL BURNING ELMNTS 
	C SEARCH THIS AREA DEFINED BY THE MAX AND MIN I AND 

	DO 460 II =I1, 12 
	~2. CVOUT<II,~,"" I, 1ST, ISTP, ITFCP). IF(IST.NE.ISTP .OR. IST.NE.3) GO TO 450. 
	DO 4'0 ,",,",=,",1, 
	CALL 

	C IGNITION SOURCE ELMNTS WILL NEED SPECIAL TREATMENT SO SKIP THE TEST C FOR IGN SRC ELMNTS IF THE CURRENT SURF IS NOT THE IGN SRC SURFACE. 
	IF(I.NE.IGSN) GO TO 420 C TEST TO FIND IF THIS ELMNT ill,,",,",) IS AN IGN SRC ELMNT, IF SO SKIP TO C STMT 445 TO INCLUDE THE EFFECTS OF THE IGN SRC FUEL IN THE HEAT, SMOKE C AND GAS RELEASE. 
	K~=l,NI~SG. IF(I1. EG. IGNI~C 1, K~). AND. ~'"'. EG. IGNI~(2, ~.~) )GO TO 44'. 
	DO 410 

	410 CONTINUE C TEST TO SEE IF THIS NON-IGN SRC ELMNT IS A SEAT OR LINING SURF ELMNT. 420 IF(I. GT. LSN) GO TO 430 
	C SELECT THE MATERIAL TYPE FOR THIS SURFACE AND STORE IN KTEMP. KX=IRAYiII) KTEMP=IMATL(KX) GO TO 435 
	430. IS=I-LSN 
	C SELECT THE MATERIAL TYPE FOR THIS SURFACE AND STORE IN KTEMP. KX=IRAYS(JJ) KTEMP=IMATS(KX) 
	C COMPUTE THE TOTAL RATES OF RELEASE AND OXYGEN CONSUMPTION. 
	435. DGK=DGK+SA*OGM(KTEMP). RSFK=RSFK+SA*RSF(KTEMP). TDGMTL(KTEMP) = TDGMTL(KTEMP) + SA * OGM(KTEMP). VITNR=VITNR+SA*OGM(KTEMP)/FOX(KTEMP). DO 440 IG=l,NTXG. 
	RGFK(IG)=RGF~(IG)+SA*RGF(IG.KTEMP) 
	440. 

	GO TO 450 C COMPUTE THE TOTAL RATES OF RELEASE AND OXYGEN CONSUMPTION FOR THIS C FIRE WHICH INVOLVES IGN SRC FUEL. 
	445. DGK=OGK+SA*OGI. RSFK=RSFK+SA*RSI. VITNR=VITNR+SA*DGI/FOXI. DO 447 IG=l,NTXG. 
	447 RGFK(IG)=RGFK(IG)+SA*RTGI(IG). 450 CONTINUE. 460 CONTINUE. 
	C COMPUTE THE FLAME ABSORPTION COEFFICIENT, ABSCF, FOR THIS FIRE K USING C THE CURRENT RATE OF SMOKE RELEASE. UNITS OF ABSCF ARE 11FT. SEE APNDX CD OF (2). 
	ABSCF(K)=0.21*RSFK/(SGRT(FLML(K)*GRAV)*AF(K» 
	C PROVIDE A DEFAULT VALUE OF 0.25 11FT FOR ABSCF. IF(ABSCF(K). LE. O. ) ABSCF(K)=0.25 RETURN END 
	SUBROUTINE COND(I) C ---------------------------------------------------------------------­
	C OB-.JECTIVE: (S) C (1) COMPUTE FLAME SPREAD TO ELEMENTS AD-.JACENT TO BURNING ELEMENTS ON C CABIN LINING SURFACE SPECIFIED BY THE VALUE OF THE ARGUMENT I. C (2) WHEN THE LINING SURFACE IS A SIDEWALL NEXT TO A SEAT GROUP FLAME C SPREAD IS COMPUTED FROM THE SIDEWALL TO THE SEAT. C COMMENTS C (1) SIDEWALL TO SEAT SPREAD MECHANISM IS MODELED VERY APPROXIMATELY BY C COMPUTING A TIME TO SPREAD, TIMWS, FROM THE VALUES OF A SPREAD C VELOCITY, RFWS, AND A DISTANCE. DWS. GIVEN IN THE INPUT. THIS C MODEL SHOULD BE R
	" 
	C 

	COMMON/CNTRL/DELTAT.DELTSP.ECOFLG. IDELT, IDENT(20). IDTPRV, IPEMS. 1 IPSPR. IPAUX, IRATIO. ISAVE. ISCALE. ITFIN. ITIME, ITIM2. 2 ITSPRD. NPASS. TFINAL. IDBUG1,EPSLN.MAXITR,MAXCUT. 3 JCBSKP 
	1~). ISTATS(9. 16.22). 1~), IWORDS(9. 16,22),NFLM(7).NPYR(7). 2 RGS(10.7).RSS(7),TOTGAS(10),TOT,SEM.TRGF(10), 3 TRGS(10).TRSF,TRSS.NCE(30).VITNR.TOTVIT.RADFIR(30). 4 ACM(7).AF(30),AFI,AEXP,COMB(30),DGK,FLML(30),FSN1. ~ FSN2,FSN3,GAMMA(30), IBURN, IF(600). IGMNI, IGMN-.J, IGMXI, 6 IGMXJ, IGNFIR, IGNI-.J(2, 100), IGSN, ISFIRE(30), IVMAX(30), 7 IVMIN(30i, IVMN, IVMX, IXFIRE, IZONE(30),-.JVMAX(30), 8 JVMIN(30),JVMN,JVMX,K,NFE(30),NFIRES,NIJC,NIJSQ, 9 NPE(30),NSFL(7),OMEGA(30),PDH,PIGN.RF(20,4),RFS(7,4), 
	COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 
	1 IWORD(120. 

	RFWS,RGF(10,7),RGFK(10),RHOZ(30),RSF(7),RSFK,TDG. 2 TBURNI.UZ(30),YZ(30).ZB(30),RHOEFG.CHIEFG(11), 3 FLOWIN.FLWOUT,TEFG.IFRVNT,GENRAT(11).TDGMTL(7). 4 TP(7),TPC(7) 
	~),CHIU(ll, 5),CP.NGAS(11).NSPCS.PAMB.PF(~), RHOAM.RHOL(~),RHOU(~),TAM,TL(5),TU(5),VOLL(5), 2 VOLU(5),ZD(5).XTHEN(120),WMOLEC(11),TWO(101). 3 JCOR(120) 
	COMMON/GASES/CHIL(ll, 
	1 

	COMMON/GMTRY/IMATL(20). IMATS(7), IMTLP(4). IMAX(30), IMIN(30). 1 IRAY(116),IRAYS(22),JMAX(30),JMIN(30),LSN,MAXELI,NS•
	.. 
	2 CH, CL(4), CWo DWS, HSTS, IARX(40, 1:5), IARY(40, 12). ICLL. 3 ICLR.IEND. IFIRL, IFIRR. ILSTL, ILSTR. IONE(9). 4 ISSWLI(9, 10), ISSWLJ(9, 10), ISSWRI(9, 10). ISSWR-.J(9.10). 5 ISWSL ( 15, 8), ISWSR ( 1:5,8). ISTART, NPROJ. IPJUL, IPJLL. 6 IPJUR,IPJLR.JEND.JONE(9).JSTART,N-.JS.NSG,NV,SGWD(9). 7 SL,SWD(20).VN(20,3),VENTH(24),VENTW(24),VENTT(24). 8 XMN(30).XMX(30),XCOR(9),YCOR(9).Z(30).SSGWD.TVSG, 9 HT1.HT2,HT3.HT4(10),NSSTS.SLSW,SX(30),SZ(30), 1 CNCTNS(24),NCOMPS. IFRCMP,FLOW(24), INTO(24),VTOTAL(4), 2 FHMI
	COMMON/MATLS/TABX(18,7,6).TABY(18,7.6),NTXG,FOXI,RADTAB(7),RADI. 1 FOX(7),NMATLS,DGI.DGM(7),GAMI.GTAB(7), ITF(20), IRAMPT. 2 ITFC(20), ITFCS(7), ITFS(7), ITP(20). ITPC(20). ITPCS(7), 3 ITPE(20), ITPES(7), ITPS(7).QCI,QP(7),QTAB(7),RHOI. 4 RHOM(7),RSI,RTAB(7),RTGI(10),UTAB(7),CNDCTY(7), XMUI, 5 XMFI,TKNS(7),TSL(30.2,4),TSP(2.2.4).CPM(7),WMMTL(7), 6 WMIGF,TKNSIN(7) 
	COMMON/PARAMS/GRAV, PI, QTR,RGAS.SIGMA,SGD, THOU, TOL, EC,EP 
	COMMON/PARAMS/GRAV, PI, QTR,RGAS.SIGMA,SGD, THOU, TOL, EC,EP 
	CoMMON/RADTN/ALPC,ABSCF(30),EB.GC(2) 

	DIMENSION 150(4) ~~ ARE ELMNT INDICES TO BE USED IN THE SEARCH PROCEDURE. ~ VALUE. ~VMIN, FOR THE CURRENT FIRE. 
	C II AND 
	C INITIALIZE THEM USING THE MINIMUM I VAL'JE, IVMIN. AND MINIMUM 
	C 

	II=IVMN-1 
	~~=~VMN-1 
	C ICON, A CONVERSION FACTOR, IS COMPUTED USING THE MINIMUM AND MAXIMUM. C I INDEX VALUES, ISTART AND lEND, FOR THE CURRENT SURFACE (SURFACE NUM­.~START, AND ~END ARE SET IN SUER FIRE AND WILL. C STAY CONSTANT AS LONG AS THE CURRENT SURFACE NUMBER, I, REMAINS SO.. 
	C BER I). ISTART. lEND, 

	ICON=IEND-ISTART+1 C STMT 10 IS THE START OF THE MAIN LOOP OVER THE ELMNT INDEX II. THIS C LOOP TERMINATES AFTER STMT 170. 
	10 11=11+1 K~, ON WHICH ELMNT ROW II C IS LOCATED (NOT NECESSARILY SURFACE I) 
	C USE ARRAY IRAY TO FIND THE SURFACE NUMBER, 

	KK=IRAY(II) ~~, ENDING AFTER STMT 170. ~~=~~+1 II,~~. 
	C STMT 20 IS THE MAIN LOOP OVER ELMNT INDEX 
	20 
	C COMPUTE THE INDEX OF ARRAY IF WHICH CORRESPONDS TO THE ELMNT 

	I~=(II-ISTART+1)+ICON*(~~-~START) II;~~ IS PART OF AND ON C THE EDGE OF A FIRE. 
	C USE ARRAY IF AND SUBR ISIDE TO FIND IF ELMNT 

	28. IF(IF(I~).LE.l) GO TO 170. CALL ISIDE(IF(I~). ISO). 
	II,~~ CWORD(IWORD(II,~~), ITX, ITY) TXO=ITX 
	C USE. SUBR CWORD TO UNPACK THE TIME-IN-STATE CLOCK, ITX, FOR ELMNT 
	CALL 

	C L WILL BE USED AS A DIRECTION INDICATOR 
	L=l C STMT 30 STARTS A LOOP THRU STMT 100 FOR COMPUTING THE SPREAD, IF ANY. II,~~. TEST FOR A ZERO C VALUE OF THE CURRENT FLAME SPREAD RATE (ON THE SURF KK) IN THE C DIRECTION L. L=l => DECREASING ~ DIRECTION, L=2 -> INCREASING ~ C DIRECTION, L=3 => DECREASING I, AND L=4 => INCREASING I. THE SPREAD C RATE ARRAY RF HAS BEEN LOADED WITH THE PROPER RATE VALUES FOR THIS C SURFACE AND FIRE IN THE LAST PASS THRU SUBR RATES. 
	C IN EACH OF THE FOUR DIRECTIONS AROUND ELMNT 

	30 IF(RF(~,L).LE.O.0) GO TO 100' ~ 0 THE AD~ACENT ELMNT IN THE L DIRECTION IS ALSO FLAMING C SO SKIP TO STMT 100 TO GO ON TO A NEW DIRECTION. 
	C IF ISD(L) 

	IF(ISD(L). EG. 0) GO TO 100 C COMPUTE THE TIME TO SPREAD FROM ONE ELMNT CENTER TO THE NEXT FOR THE C CURRENT SPREAD RATE. 
	TIMSP=SGD/RF(KK,L) ~~ HAS BEEN IN THE FLAMING STATE C IS LESS THAN THE TIME TO SPREAD TO THE AD~ACENT ELMNT NO SPREAD IN C THIS DIRECTION CAN OCCUR. THEREFORE SKIP TO STMT 100 TO LOOK AT A NEW C DIRECTION. 
	C IF THE TOTAL TIME THAT THE ELMNT II, 

	IF(TXO. LT. TIMSP) GO TO 100 C CONTROL REACHES THIS POINT WHEN SPREAD CAN OCCUR. BRANCH ACCORDING TO C THE CURRENT DIRECTION 
	GO TO(40, 50,60,70),L ~ DIRECTION. TEST FOR ~=1 => NO SPREAD CAN OCCUR OFF OF THE C LEADING EDGE OF THE ELMNT ARRAY. IF ~ IS NOT =1 COMPUTE INDICES OF THE C ELMNT TO WHICH FIRE MAY SPREAD. 
	C DECREASING 

	(~~-1). GE.1) GO TO 45. 41 CONTINUE. GO TO 100. 45 IDXI=II. 
	40 IF( 

	IDX~=~~-l 
	",
	ff' 
	GO 
	GO 
	GO 
	TO 
	80 

	C 
	C 
	INCREASING 
	J 
	DIRECTION. 
	TEST 
	FOR 
	SPREAD 
	OFF 
	THE 
	TRAILING 
	EDGE 
	OF 
	THE 

	C 
	C 
	ARRAY. 
	COMPUTE 
	THE 
	INDICES 
	OF 
	THE 
	ELMNT 
	TO 
	WHICH 
	FIRE 
	MAY 
	SPREAD. 

	50 
	50 
	IF«JJ+l). GT. JMAX(KK» 
	GO 
	TO 
	41 

	IDXI=II 
	IDXI=II 

	I DX,,)=,,),,)+l 
	I DX,,)=,,),,)+l 

	GO 
	GO 
	TO 
	80 

	C DECREASING 
	C DECREASING 
	I 
	DIRECTION. 
	TEST 
	FOR 
	SPREAD 
	OFF 
	THE 
	LEFT 
	(LOW 
	I) 
	EDGE 
	OF 


	C SURFACE 1. IF SO THE I INDEX OF THE AD,,)ACENT ELMNT WILL BE THE HIGHEST C I ON THE LEFT SIDEWALL. COMPUTE INDICES TO WHICH FIRE MAY SPREAD. 
	60. IF«II-ll. GE. II GO TO62 IDXI=MAXELI GO TO65 
	62 IDXI'"II-l 65 I DX,,)=,,),,) 
	GO TO SO C INCREASING I DIRECTION. TEST FOR SPREAD OFF THE HIGH I EDGE OF THE C LEFT SIDEWALL AND THUS TO THE 1=1 ROW ON THE FLOOR. C COMPUTE THE ELMNT INDICES TO WHICH FIRE MAY SPREAD. 
	70. IF«II+1).LE. MAXELI) GO TO 72 IDXI .. 1 GO TO65 
	72. IDXI .. II+l 
	GO TO65 C USE IRAY TO DETERMINE WHICH SURFACE ON WHICH THE "CANDIDATE" ELMNT C LIES. THEN UNPACK THE DATA ON THIS ELMNT WITH CWORD AND CVOUT. 
	80 KV=IRAY(IDXI) 82 CALL CWORD(IWORD(IDXI, lOX,,), ITX, ITY) 
	CALL CVOUT(IDXI. IDX,,).KV. 1ST, ISTP, ITFCP) C BASED ON THE CURRENT STATE, 1ST, OF THE CANDIDATE ELEMENT, EITHER C SET IT TO FLAMING (STATE 3) AT STMT 83 OR TAKE NO ACTION BY SKIPPING C TO STMT 100. NO ACTION IS TAKEN IF THE CANDIDATE ELEMENT IS CURRENTLY C IN STATES 3, 4, OR 7. 
	GO TO (83,83,100,100,83,83,100), 1ST C THE CANDIDATE ELMNT IS IGNITED. INCREASE THE HEAT, SMOKE, AND GAS C RELEASE RATES AND THE OXYGEN CONSUMPTION RATE. IF THE ELMNT WAS IN C STATE 2 DECREASE THE COUNT OF SMOLDERING ELMNTS BY ONE. 
	83. IF(IST.EG.2) NPE(KV)aNPE(KV)-l KTEMP-IMATL(KV) DGK-DGK+GTR*DGM(KTEMP) RSFK=RSFK+GTR*RSF(KTEMP) TDGMTL(KTEMP) .. TDGMTL(KTEMP) + GTR * DGM(KTEMP) 
	VITNR=VITNR+QTR*DGM(KTEMP)/FOX(KTEMP) DO 85 IG=l,NTXG 
	85 RGFK(IG)-RGFK(IG)+GTR*RGF(IG.KTEMP) C SET THE "FRACTION CONSUMED" CLOCK, ITFCP, USING THE SPREAD CALCULATION C INTERVAL, DELTSP, AND THE TIME-TO-BURN-OUT, XTFC. THIS SETTING IS C THE FRACTION CONSUMED BY THE END OF THIS PASS. 
	XTFC .. ITFC (KV) IF (XTFC. LE. O. ) GO TO 100 KTEMP=(DELTSP/XTFC)*THOU ITFCP=ITFCP+KTEMP 
	C SET THE STATE TO 3, THE TIME-IN-STATE TO ZERO MILLISECONDS, AND UP THE C COUNT OF FLAMING ELMNTS BY ONE 
	90. IST=3 ITX=O NFE(KV)=NFE(KV)+l 
	C REPACK IWORD AND ISTATE WITH THE NEW CONDITION OF ELMNT IDXI, lOX,,). 
	ISG=l IF(ITY. LT. 0) ISG=-1 IWORD(IDXI,IDX,,)=ITY*lOOOO+ISG*ITX 
	ISTATE( IDXL IDXJ)=ITFCP .... l00+ISTP*10+IST C IF ALL DIRECTIONS AWAY FROM ELMNT II, JJ HAVE BEEN EXAMINED SKIP TO C 120 FOR SEAT IGNITION DETERMINATION. IF NOT, PICK NEXT DIRECTION C AND RETURN TO TOP OF LOOP AT STMT 30. 
	100 IF(L. EG. 4) GO TO 110. 109 L=L+l. 
	GO TO30 C THE REMAINING PART OF THIS SUBROUTINE CALCULATES THE SPREAD TO CABIN C SEATS THRU THEIR IGNITION BY BURNING SIDEWALL ELMNTS. THIS IS DONE C ONLY IF THE CURRENT SURFACE I IS A SIDEWALL SURFACE. 
	110 LTEMP=KK C IF THE INPUT RATE OF SIDEWALL-TO-SEAT SPREAD IS ZERO SKIP TO END 
	IF (RFWS. LE. O. ) GO TO 170 C TEST IF THE CURRENT SURFACE IS A SIDEWALL AND DETERMINE IF IT IS A C RIGHT SIDEWALL ( GO TO 130) OR A LEFT SID~WALL (GO TO 120). IF NEITHER C SKIP TO END. 
	IF(1. GT. 1 . AND. 1. LT. ICLR )GO TO 130. IF(1. GT. ICLL . AND. I. LE. LSN)GO TO 120. GO TO 170. 
	C LEFT SIDEWALL. USE ARRAY ISWSL TO FIND IF THE CURRENT SIDEWALL ELMNT C II, JJ CAN IGNITE A NEARBY SEAT. A NON-ZERO VALUE OF ISWSL(JJ. 1) GIVES C THE SEAT GROUP NUMBER AND THE SPECIFIC SEAT GROUP ELMNT THAT MAY BE C IGNITED IS GIVEN BY ISWSL(JJ.KK) WHERE KK IS FOUND FROM II. 
	120. KK=ILSTL-II+2. I1::(KK. GT. 8 . OR. KK. LT. llGO TO 170. ITEMP=ISWSL(JJ,KK). IF(ITEMP. EG.O)GO TO 170. IS=ISWSL(JJ,l). IP=l. GO TO 140. 
	C RIGHT SIDEWALL. USE ARRAY ISWSR TO FIND IF THE CURRENT SIDEWALL ELMNT C II, JJ CAN IGNITE A NEARBY SEAT. PROCEDURE IS SAME AS FOR RT SIDEWALL 
	130. KK=2+II-IFIRR. IF(KK. GT. 8 . DR. KK. LT. l)GO TO 170. ITEMP=ISWSR(JJ,KK). IF(ITEMP.EG.O)GO TO 170. IS=ISWSR(JJ, 1). IP=2.0*SGWD(IS)+TOL. 
	C SEAT GROUP AND ELMNT TO BE IGNITED HAVE BEEN FOUND. PROCEED AS ABOVE C TO COMPUTE TIME TO SPREAD AND COMPARE THAT VALUE TO THE TIME THAT C ELMNT II, JJ HAS BEEN IN THE FLAMING STATE. 
	140. JP=ITEMP. ICRIT=LSN+IS. IF(RFWS. LE. O. O)GO TO 165. TIMWS=DWS/RFWS. IF(TXO. LT. TIMWS) GO TO 165. 
	C IF CONTROL REACHES THIS POINT THE SEAT GROUP ELM NT WHICH IS A C CANDIDATE FOR IGNITION WILL NOW HAVE ITS STATE DATA UNPACKED. IF C THIS SEAT ELMNT IS NOT ALREADY IN STATES 3. 4, DR 7 IT IS IGNITED C AND ALL THE PROPER VARIABLES ARE UPDATED AS WAS DONE ABOVE. 
	CALL CWORD ( I WORDS ( I S, I P, JP ), ITX, ITY). CALL CVOUT( IP, JP, ICRIT. 1ST, ISTP, ITFCP). IF(IST. EG. 3.0R. IST.EG. 4. OR. 1ST. EG. 7) GO TO 165. KJ=IRAYS(JP). IF(IST. EG,2) NPE(ICRIT)=NPE(ICRIT)-l. KTEMP=IMATS(KJ). DGK=DGK+GTR*DGM(KTEMP). 
	TDQMTI..(KTEMP) '= TDQMTI..(KTEMP) + QTR .. DQM (KTEMP) 
	RSFK=RSFK+QTR*RSF(KTEMP). VITNR=VITNR+GTR*OGM(KTEMP)/FOX(KTEMP). DO 150 IG=l,NTXG. 
	A-123. 
	RGFK(!G)~RGFK(IG)+GTR*RGF(IG,KTEMP). XTFC= ITFCS (K-J). IF(XTFC. LE. O. ) GO TO 165. KTEMP=(DELTSP/XTFC)*THOU. ITFCP=ITFCP+KTEMP. 
	150. 

	C REPACK IWORDS AND ISTATS WITH THE NEW CONDITION OF THIS SEAT ELMNT. 
	H.O. IST=3. ITX=O. NFE(ICRIT)=NFE(ICRIT)+l. ISG=l. IF(ITY.LT.O) ISG=-l. IWORDS(IS, IP,-JP)=ITY*10000+ISG*ITX. ISTATS(IS, IP,JP)=ITFCP*100+ISTP*10+IST. 
	165 CONTINUE. 170 KK=LTEMP. 
	C END OF THE LOOP OVER -JJ IF(J-J. LT. JVMX) GO TO 20 JJ=JVMN-1 
	C. END OF THE LOOP OVER II IF(II. LT. IVMX) GO TO 10 RETURN END 
	SUEROUTINE FCONiI) C ---------------------------------------------------------------------­
	C OB,JECTIVE C il) THIS SUBROUTINE COMPUTES THE EXPOSURE AND IGNITION OF ELMNTS C THRU THE CONTACT BY FLAMES OF FIRES BURNING ON NON-AD,JACENT C SURFACES. SPECIFICALLY THE FOLLOWING SITUATIONS ARE CONSIDERED ­C C iA) FLAMES FROM A FIRE ON THE CABIN FLOOR TOUCH AND IGNITE A C SEAT GROUP. C iB) FLAMES FROM A FIRE ON THE CABIN FLOOR TOUCH AND IGNITE ELMNTS C ON THE CEILING. C iC) FLAMES FROM A FIRE ON THE SIDEWALL TOUCH AND IGNITE OTHER C WALL ELMNTS. HATRACK ELMNTS. OR CEILING ELMNTS. C C COMMENTS C il) STATE
	COMMON/CNTRL/DELTAT. DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV. IPEMS. 
	1 . IPSPR. IPAUX, IRATIO, ISAVE, ISCALE. ITFIN. ITIME. ITIM2, 2 ITSPRD,NPASS.TFINAL,IDBUG1,EPSLN,MAXITR,MAXCUT. 3 ,JCBSKP 
	1~), ISTATS(9, 16,22), 1~), IWORDSi9, 16,22l.NFLM(7),NPYRi7). 2 RGSil0.7),RSSi7),TOTGASil0),TOTSEM,TRGF(10), 3 TRGSil0l,TRSF,TRSS,NCE(30),VITNR.TOTVIT,RADFIRi30), 4 ACM(7),AFi30),AFI,AEXP,COMBi30),DGK.FLMLi30),FSN1, ~ FSN2,FSN3,GAMMA(30), IEURN, IF(600), IGMNI, IGMN,J, IGMXI, 6 IGMX,J, IGNFIR, IGNI,Ji2, 100), IGSN, ISFIRE(30), IVMAX(30), 7 IVMIN(30), IVMN. IVMX, IXFIRE, IZONE(30),,JVMAXi30), 8 ,JVMIN(30).~VMN,,JVMX,K,NFEi30),NFIRES.NI,JC,NI,JSG. 9 NPEr.30).NSFLi7).OMEGA(30),PDH,PIGN,RFi20,4).RFS(7,4), 1 RFW
	COMMON/FIRES/AFM(7) , ASM(7), ISTATEi120, 
	1 IWORDi120, 

	~),CHIUill.~),CP.NGASill),NSPCS.PAMB,PFi~). RHOAM.RHOLi~l,RHOUi~l.TAM,TLi~l,TUi~),VOLL(~l, 
	COMMON/GASES/CHIL(ll, 
	1 

	VOLU(~l,ZD(~).XTHEN(120l,WMOLEC(11l,TWOil0ll, 3 ,JCOR ( 120 l 
	2 

	COMMON/GMTRYIIMATL< 20 " IMATS (7 " IMTLP i 4 " IMAX i30 " IMIN (30 " 1 IRAYil16),IRAYS(22).,JMAXi30l,,JMIN(30l.LSN,MAXELI.NS. l~l, IARYi40, 12), ICLL. I~STL, ILSTR, IONEi9l, 4 ISSWLli9,10l, ISSWL,Ji9.10l, ISSWRli9,10l, ISSWR,Ji9,10l, ~ ISWSLi15,8l, ISWSRil~,8l, ISTART,NPRO,J, IP,JUL, IP,JLL, 6 IP,JUR,IP,JLR,,JEND,,JONE(9l.,JSTART,N,JSiNSG,NV,SGWDi9l, 7 SL,SWDi20l,VNi20,3l.VENTHi24l,VENTWi24l,VENTT(24), 8 XMNi30l, XMXi30l,XCORi9l,YCORi9l,Z(30l,SSGWD,TVSG, 9 HT1,HT2,HT3,HT4(10l,NSSTS,SLSW,SXi30l,SZ(30l, 1 CN
	2 CH, CLi4l,CW, DWS.HSTS, IARXi40, 
	3 ICLR, lEND, IFIRL, IFIRR, 

	~ F~MIN 
	COMNON/MATLS/TABXi18,7,6l,TABYi18,7.6l,NTXG,FOXI,RADTAB(7l,RADI, 1 FOXi7l,NMATLS,DGI,DGM(7).GAMI,GTABi7l, ITFi20l, IRAMPT, 2 ITFCi20l, ITFCSi7l, ITFS(7), ITP(20), ITPC(20), ITPCS(7). 
	3 ITPE(201, ITPES(71, ITPS(7),QCI,GP(7).GTAS(7),RHOI, 4 RHOM(7),RSI,RTAB(7),RTGI(10),UTAB<7).CNDCTY(71, XMUI, 5 XMFI.TKNS(7),TSL(30,2, 4),TSP(2. 2.4).CPM(71.WMMTL(7). WMIGF.TKNSIN(7) 
	= 

	COMMON/PARAMS/GRAV,PI.GTR.RGAS.SIGMA,SGD,THOU,TOL.EC.EP 
	COMMON/RADTN/ALPC,ABSCF(30).EB,GC(2) C ICOUNT IS A FLAG TO CONTROL SELECTION OF SIDEWALL SHOOTING ELMNTS. C ICNTR IS A FLAG SIGNALING REGUIREMENT FOR ADDITIONAL SEARCHING. C IHRZ IS A FLAG INDICATING THE ORIENTATION OF SURF I, C IHRZ • 0 => VERTICAL. IHRZ = 1 =) HORIZONTAL. 
	ICOUNT-1. ICNTR-=O. IHRZ=O. 
	C FHGT = DISPLACEMENT OF FIRE BASE FROM FLOOR + FLAME LENGTH FHGT=ZB(K)+FLML(K) C ICON IS THE CONVERSION FACTOR FOR USE WITH ARRAY IF. 
	ICON-IEND-ISTART+1 C STMTS 10 AND 20 START A PAIR OF NESTED LOOPS OVER THE ELMNTS WITHIN ~VMN. IVMX, AND ~VMX. THIS IS THE REGION C CONTAINING THE MOST RECENTLY ISOLATED FIRE BASE FROM SUBR FIRE ABOVE. C THE LOOPS Et4D .;uST iltFTER STMT 300. 
	C THE REGION DEFINED BY IVMN. 

	II-IVMN-l. 10 11=11+1. 
	~~=~VMN-l 
	~~-.J~+1 I~, OF ARRAY IF THAT CORRESPONDS TO THE ~~. THE VALUE OF IF(I~) WILL TELL IF THIS ELMNT IS FLAMING C AND TI-lUS IS A SHOOTING ELEMENT. 
	20 
	C COMPUTE THE SINGLE INDEX, 
	C ELMNT II, 

	I~=(II-!START+l)+ICON*(~~-~START) 
	C FIRST CONSIDER ONLY FIRES ORIGINATING ON THE CABIN FLOOR (SURF 1), IF C THE SURFACE I (IN THE SUBR CALL) IS NOT THE FLOOR SKIP TO STMT 40 TO OB~ECTIVE (1). 
	C CONSIDER CASE C OF 

	IF(I.GT. l)GO TO 40 C FLAMES FROM THE FLOOR MAY CONTACT SEATS. HATRACK. OR CEILING/PSV/STOW C B·INS. C FIRST TEST TO FIND IF FLAME LENGTH IS ENOUGH TO CONTACT SEATS. 
	IF(FHGT.LT. Z(LSN+1»GO TO 500 ~~ IS NOT FLAMING SKIP TO THE END OF THE LOOP TO GO ON TO C ANOTHER ELMNT. 
	C IF ELMNT II, 

	IF(IF(IJ). LT. l)GO TO 300 C TEST TO FIND IF A SEAT GROUP IS ABOVE THIS ELMNT. 
	IS=IARX(II.~~) 
	C IF THERE IS NOT A SEAT GROUP ABOVE. SKIP TO STMT 25 TO CHECK CEILING. 
	IF(IS. EG. O)GO TO 25 C WHEN CONTROL REACHES THE NEXT STMT A SEAT IS ABOVE AND WILL BE IN C CONTACT WITH THE FLAMES. SELECT THE INDICES OF THE SEAT SURFACE ~ONE. 
	C (CUSHION BOTTOM) ELMNT USING ARRAYS lONE AND 

	ICRIT=LSN+IS. IP=II-lONE( IS). 
	~P:.J~-~ONE(IS) ~P. 
	C USE CVOUT TO DETERMINE THE STATE OF ELMNT IP, 

	~P. ICRIT. 1ST. ISTP, ITFCP) ~UST BEEN SET TO A NEW STATE. SKIP ANY OTHER STATE C CHANGES. 
	CALL CVOUT(IP, 
	C IF THIS ELMNT HAS 

	IF(IST.NE. ISTP1GO TO 300 C USE CWORD TO UNPACK THE CLOCKS AND FLAGS FOR THE TARGET ELMNT IP. JP. C SELECT THE CURRENTLY APPLICABLE TIME-TO-IGNITE, ITFCS. 
	!P.~P). ITX, lTY). KTEMP=IMATS(l). XTFC=ITFCS(11. IF (XTFC. LE. O. 1 GO TO 300. 
	CALL CWORD(IWORDS(IS. 

	ITXX=ITFS( 1) C SKIP ANY CHANGES TO THE TARGET ELMNT'S STATE C DR CODLING. 
	200 GO TO(258.265,300. 300,260.265. 300l, IST C IF THE TARGET ELMNT IS IN STATE 1 OR STATE 5 
	IF IT IS FLAMING. CHARRED SETIT TO STATE 6 ­
	C HEATING IN CONTACT 
	258. ITX=O 
	260. IST=6 
	GO TO 290 265 IF(IST. EG.2lGO C FOR TARGET EL~NTS 
	WITH. FLAMES. 
	TO 270 
	IN STATE 6, TEST THEIR TIME-IN-STATE. ITX VS. THE 
	C CURRENT TIME-TO-IGNITE. IF IGNITION OCCURS RESET ITX AND SKIP TO 280 
	C TO COMPLETE THE STATE CHANGE. IF(ITX. LT. ITXX)GO TO 300 ITX"ITX-ITXX GO TO 280 
	270. CONTINUE 
	C FOR. TARGET ELMNTS IN STATE 2. ITX=O NPE(ICRITl=NPE(ICRITl-l 
	C IGNITION. COMPUTE ADDITIONS C OXYGEN CONSUMPTION RATES. 
	280. IST=3 DGK=DGK+GTR*DGM(KTEMPl RSFK=RSFK+GTR*RSF(KTEMPl 
	TDGMTL(KTEMP) = TDGMTL(KTEMP) + GTR * DGM(KTEMP) 
	VITNR=VITNR+QTR*DGM(KTEMP)/FOX(KTEMP) 00 282 IG=1.NTXG 
	282 RGFK(IG)=RGFK(IG)+GTR*RGF(IG,KTEMP) C COMPUTE THE NEW VALUE FOR THE FRACTION CONSUMED. C THE STATE DATA IN THE APPROPRIATE ARRAYS. 
	ITEMP-(DELTSP/XTFC)*THOU ITFCP=ITFCP+ITEMP NFE(ICRIT)=NFE(ICRIT)+l 
	290. ISG=1 IF(ITY. LT.O) ISQ=-l IT1=ITY*10000+ISG*ITX IT2-ITFCP*100+ISTP*10+IST IF(ICR~T.GT. LSN)GO TO 29~ IWORD(IP.,JPl=IT1 ISTATE'( IP.,JP )=IT2 GO TO 300 
	295. IWORDS(IS, IP.JP)=IT1 ISTATS(IS. IP,JP)=IT2 
	C CHECK THE FLAG ICNTR TO C TO BE DONE. 300 IF(ICNTR.NE. OlGO TO 
	C CLOSE OF THE LOOPS OVER IF(,J,J. LT. JVMXlGO TO IF(II.LT. IVMXIGO TO GO TO 500 
	FIND IF 310 
	IGNITE THEM IN ALL CASES.. TO SMOKE. HEAT. AND GAS GENERATION AND. 
	II AND J,J. 20 10 

	ITFCP. AND REPACK 
	ITFCP. AND REPACK 
	MORE SIDEWALL-TO-CEILING CHECKING IS 
	C THE REMAINING PART OF THIS SUBR CONSIDERS FLAMES FROM UPPER SIDEWALLS C AND HATRACK REACHING THE CEILING AND FLAMES FROM THE FLOOR REACHING C THE HATRACK OR CEILING. C THE NEXT 4 STMTS INCREMENT THE ,J INDICES OF THE SHOOTING AND TARGET 
	C ELMNTS WHEN THE SURFACE 
	310. IF( IHRZ. EG. 1 )GO TO IF(~~. QE. ~VMX)QO TO JJ=,J,J+l JP=,JJ GO TO30 
	OF ORIGIN IS NOT THE FLOOR. 340 
	3~O 
	A-127. 
	C THE NEXT 6 STMTS INCREMENT THE I INDICES OF THE SHOOTING AND TARGET. C ELMNTS WHEN THE SURFACE OF ORIGIN IS NOT THE FLOOR.. C ICOUNT ALLOWS ONLY NEAR-CEILING SHOOTING ELMNTS TO BE USED.. 
	320. IF(ICOUNT. EG. ~)GO TO 500. ICOUNT=2. .J.J=.JVMN. IT=L+INCR. IP=IARY(IT,NN). GO TO30. 
	C CONTROL REACHES 340 IF THE SURF OF ORIGIN IS HORIZONTAL, SO A LARGER C RANGE OF II VALUES CAN BE CONSIDERED AS SHOOTING ELMNTS. 
	340. IF(.J.J.LT . .JVMX)GO TO 350. .J.J=.JVMN-l. IF(II. GE. IVMX)GO TO 500. 11=11+1. IT=L+INCR. IP=IARY(IT,NN). 
	C SELECT THE SHOOTING ELMNT .J INDEX AND TEST FOR THE SHOOTING ELMNT C BEING IN STATE 3. 
	350. -N=.J,J+l. I.J=(II-ISTART+l)+ICON*<.J,J-.JSTART). IF(IF<I.J).EG.O)GO TO 300. GO TO30. 
	C CHECK FOR TARGET ELMNT BEING ON UNDERSIDE OF HATRACK 
	25. IF<IARY(II, 10). EG. O)GO TO 3' 
	IP=IARY( II, 10) C SELECT TARGET ELMNT .J INDEX AND SURFACE NUMBER, ICRIT. TEST TO SEE C IF FLAMES CAN REACH SURFACE ICRIT. 
	::30. .JP=.J,J. ICRIT=IRAY( IP). IF(FHGT. LT. Z(ICRIT»GO TO 300. 
	C UNPACK IARGET EL.MNT SlATE, PREVIOUS STATE, FRACTION CONSUMED. AND 
	C TIME-IN-STATE CLOCK. CALL CVOUT(IP,,JP, ICRIT, 1ST, ISTP, ITFCP) IF(IST. NE. ISTP)QO TO 300 CALL eWORD(IWQRDtIP . .JP), ITX, ITY) KTEMPaIMATL(ICRIT) XTFC=ITFC( ICRIT) 
	. IF( XTFC". LE. O. ) GO TO ::300 
	C ITXX IS THE CURRENT TIME-TO-IGNITE FOR THE TARGET ELMNT MATERIAL. ITXX-ITF(ICRIT)' GO TO 200 
	C TARGET ELMNT IS A CEILING OR OTHER OVERHEAD SURFACE ELMNT. 35 IP=IARY( II, 12) 
	GO TO30 C STMT 40 AND STMT eo FORCE SELECTION OF ONLY SHOOTING ELMNTS ON THE C UPPER SIDEWALLS OR HATRACKS. 
	40. IF< 1. LE. ICLL)GO TO 80 
	C SHOOTING ELMNT IS ON THE LEFT SIDE OF THE CABIN ICNTRa-l IF(VN( I, 3>' NE.!. O'GO TO 4' IHRZ=l IX=IMAX<l) 
	C THE LOOP THRU 42 SELECTS THE TARGET ELMNT I INDEX, IP, AND CHECKS TO C SEE THAT THE SHOOTING ELMNT IS FLAMING. ORIGIN SURFACE IS A HATRACK C UPPER SURFACE. 
	DO 42 LL=l,IX. IF( IARY(LL, Ill. NE. II )GO TO 42. L=LL. INCR=l. NN=12. 
	IP=IARY(L,NNl. IF(IFII~I. LT. 11GO TO 300. GO TO30. 
	42 CONTINUE C CONTROL REACHES THIS ERROR MESSAGE ONLY IF NO PROPER TARGET ELMNT CAN C BE FOUND ON THE CEILING. 
	WRITE16,431. 43 FORMATI/l0X,20HNO CORRESP SURF,LEFTI. 999 STOP. 
	4:5 IF(VN( I. 31. NE. O. lGO TO 500 C ORIGIN SURFACE IS VERTICAL, TEST FOR PRESENCE OF A HATRACI'.. IF(NPRO~. EG. 11GO TO 65 
	C NO HATRACK. TARGET ELMNT IS ON CEILING 50 L=l 60 INCR=l 
	NN=12. IP=IARYIL,NNl. GO TO30. 
	IP~ULI OR 
	C TEST FOR ORIGIN SURFACE BEING ABOVE HATRACK (I LESS THAN 

	IP~LLI. IF(1.LT.IP~ULlGO TO 50 IP~LLlGO TO 75 
	C BELOW HATRACK ( I GREATER THAN 
	65 
	70 IF(1. QT. 

	C SET. UP SEARCH LIMITS FOR SHOOTING ELMNT ON UPPER HATRACK SURFACE. IX=IMAX(11 00 72 LL=1, IX IFIIARY(LL, 111.NE. OIGO TO 72 L=LL GO TO 60 
	72 CONTINUE C CONTROL REACHES THIS ERROR MESSAGE ONLY IF NO PROPER TARGET ELMNT CAN C BE FOUND ON THE CEILING. 
	WRITE16,731 73 FORMAT(/10X, 16HNO LEFT VERTICALI GO TO 999 C SURFACE OF ORIGIN IS BELOW HATRACI'., TARGET ELMNTS ON LWR HATRACI'. SURF. 
	75. L=1. INCR=1. NN=10. IP=IARY(L,NNI. GO TO 30. 
	C TEST FOR SURFACE OF ORIGIN BEING ON RIGHT SIDE OF CABIN. 80 IF(I.GE. ICLRIGO TO :500 
	C SHOOTING ELMNT IS ON THE RIGHT SIDE OF THE CABIN. ICNTR=1 IF(VN( I. 31. NE. 1. OIGO TO 85 
	C SURFACE. OF ORIGIN IS HORIZONTAL IHRZ=l IX=IMAX(11 
	K~=IX+1 
	C THE. LOOP THRU STMT 82 SELECTS THE TARGET ELMNT I INDEX ON THE CEILING 00 82 LL=1, IX 
	1'.~=K~-1. IFIIARY(K~, 111. NE. IIlGO TO 82. L=K~. 
	INCR=1. NN-12. IP=IARY(L,NNI. IF(IFII~I.EG. 0)00 TO 300. GO TO30. 
	82 CONTINUE C CONTROL REACHES THIS ERROR MESSAGE IF NO CEILING TARGET ELMNT CAN 
	A-129. 
	C BE FOUND. WRITE(6, 83l 83 FORMAT(/10X. 19HNO CORRESP SURF,RGTl GO TO 999 C FOR VERTICAL SURFACES OF ORIGIN TEST FOR PRESENCE OF A HATRACK 85 IF(VN( I. 3l. NE. O. lGO TO 500 9~ C NO HATRACK -SELECT TARGET ELMNT ON CEILING. 
	IF(NPRO,). EG. 1 lGO TO 

	IX=IMAX( 1 l. 88 LaIX. 90 INCR=-l. 
	NN=12. IP-IARY(L.NNl. GO TO30. 
	C DETERMINE IF SURFACE OF ORIGIN IS ABOVE OR BELOW THE HATRACK 9~ IF(I. GT. IP,)URlGO TOS8 97 IF(I. LT. IP,)LRlGO TO 99 
	C SET. UP SEARCH LIMITS FOR SHOOTING ELMNTS ON UPPER HATRACK SURFACE. IX=IMAX(ll K,)=IX+l DO 98 LL=l. IX K')=""')-l IF(IARY(K,). 11l. NE. OlGO TO 98 L=K,) GO TO90 
	98 CONTINUE C CONTROL REACHES THIS ERROR MESSAGE ONLY IF NO PROPER TARGET ELMNT CAN C BE FOUND ON THE CEILING. 
	WR ITE C6. 981 l 981 FORMATC/I0X,24HNO CORRESP VERT SURF,RGTl GO TO 999 C SURFACE OF ORIGIN IS BELOW HATRACK. TARGET ELMNTS ON LWR HATRACK SURF. 
	99. L=IMAX(ll. INCR=-l. NN=10. IP=IARYCL.NN). GO TO30. 
	500. RETURN. END. 
	SUBROUTINE PVOL(Il C ---------------------------------------------------------------------­
	C OB,JECTIVE C ll) THIS SUBROUTINE COMPUTES THE INITIATION OF NEW SMOLDERING C REGIONS BY EXPOSURE OF ELMNTS TO THE RADIATION FROM THE FLAMES OF C A FIRE. THIS PROCESS IS MODELED BY lAl COMPUTING A "SMOLDERING C RANGE." PDH, WHICH IS THE DISTANCE AWAY FROM THE CYLINDRICAL C FLAME VOLUME AT WHICH THE RADIATION HAS FALLEN TO A VALUE OF GP; C lB) TESTING TO SEE IF ELMNTS WITHIN THE DISTANCE PDH FROM THE C FLAMES HAVE HAD A SUFFICIENTLY LONG EXPOSURE TO BEGIN SMOLDERING. C THE "SMOLDERING THRESHOLD"· LEVEL GP A
	COMMON/CNTRL/DELTAT, DELTSP, ECOFLG. IDELT, IDENTl20l, IDTPRV. IPEMS, 1 IPSPR, IPAUX, IRATIO. ISAVE. ISCALE. ITFI.N. ITIME. ITIM2, 2 ITSPRD.NPASS,TFINAL,IDBUG1,EPSLN,MAXITR.MAXCUT, 3 ,JCBSKP 
	COMMON/FIRES/AFM(7), ASM(7). ISTATE(120, 1'). ISTATSl9, 16.22), 1 IWORD(120, 1'), IWORDS(9, 16,22),NFLM(7),NPYR(7). 2 RGS(10,7),RSS(7),TOTGAS(10),TOTSEM,TRGF(10), 3 TRGS(10),TRSF,TRSS,NCE(30),VITNR.TOTVIT,RADFIR(30), 4 ACM(7),AFl30),AFI,AEXP,COMB(30),DGK,FLML(30),FSN1, 5 FSN2,FSN3,GAMMA(30), IBURN, IF(600), IGMNI, IGMN,J. IGMXI, 6 IGMX,J, IGNFIR, IGNI,J(2, 100), IGSN, ISFIRE(30). IVMAX(30), 7 IVMIN(30), IVMN, IVMX. IXFIRE, IZONE(30r, ,JVMAX(30), 8 ,JVMIN(30),,JVMN.,JVMX, K,NFE(30),NFIRES, NI,JC, NI,JSG, 9 N
	COMMON/GASES/CHIL(ll. '),CHIUll1, '),CP,NGASlll),NSPCS,PAMB,PFl'), 1 RHOAM,RHOL(,).RHOU('),TAM,TLl'),TU('),VOLL('), 2 VOLU('),ZDl'),XTHEN(120),WMOLEClll),TWO(101), 3 ,JCOR(120) 
	COMMON/GMTRY/IMATL(20), IMATS(7), IMTLP(4). IMAX(30), IMIN(30), 1 IRAYll16),IRAYS(22),,JMAXl30),,JMINl30),LSN,MAXELI,NS, 2 CH, CLl 4), CW, DWS, HSTS, IARX (40, 1'), IARY l40, 12), ICLL, 3 ICLR, lEND, IFIRL. IFIRR, ILSTL, ILSTR, IONE(9), 4 ISSWLIl9, 10), ISSWL,J(9,10), ISSWRIl9, 10), ISSWR,J(9, 10), , ISWSLll',8), ISWSRl15,8), ISTART,NPRO,J. IP,JUL, IP,JLL. 6 IP,JUR,IP,JLR,,JEND.,JONE(9),,JSTART,N,JS.NSG,NV,SGWD(9). 7 SL.SWD(20),VNl20.3),VENTH(24l,VENTW(24),VENTT(24), 8 XMN(30), XMX(30),XCORl9),YCOR(9),Zl30)
	COMMON/MATLS/TABX(18,7,6).TABYl18.7,6),NTXG.FOXI,RADTAB(7),RADI. FOX(7).NMAT~S.DQI.DQM(7).QAMI.QTAQ(7). ITF(~O). IRAMPT. 
	1 

	2 ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7), 3 ITPE(20), ITPES(7), ITPS(7),GCI,GP(7),GTAB(7),RHOI. 4 RHOM(7),RSI,RTABl7),RTGIlI0),UTABl7),CNDCTYl7),XMUI • 
	5. XMFI,TKNS(7),TSL(30,2,4),TSP(2,2,4),CPM(7),WMMTL(7), 
	6 WMIGF,TKNSIN(7) COMMON/PARAMSiGRAV, PI, GTR,RGAS,SIGMA,SGD,THOU,TOL,EC,EP COMMON/RADTN/ALPC,ABSCF(30),EB,GC(2) DIMENSION ISD(4) 
	C SKIP ALL SURFACES OF ORIGIN EXCEPT THE FLOOR AND THE UPPER HATRACK.. IF( 1. EG. 1)GO TO 2. IF ( 1. EG. IP,JUL . OR. 1. EG. IP,JUR) GO TO 2. GO TO 500. 
	C FHGT = FIRE BASE DISPLACEMENT + FLAME LENGTH FOR THE CURRENT FIRE. C ICON IS A CONVERSION FACTOR USED WITH THE ARRAY IF. 2 FHGT=ZE<K)+FLML(K) 
	ICON=IEND-ISTART+l C STMTS 10 AND 20 ARE THE BEGINNING OF LOOPS OVER THE I AND ,J INDICES OF C THE SHOOTING ELMNTS ON THE BASE OF THE CURRENT FIRE. 
	II=IVMN-l 
	10. 11=11+1. ,J,J=,JVMN-l. KK=IRAY(II). 
	20 ,J,J=,J,J+l C USE THE ARRAY IF TO DETERMINE WHETHER ELMNT II, ,J,J IS FLAMING AND, IF C SO. IF IT IS ON THE PERIMETER OF A FIRE BASE. SET THE FLAG IRET C ACCORDINGLY. 
	I,J-(II-ISTART+l)+ICON*<,J,J-,JSTART) IF(IF{I,J)-l) 300,26,27 C SHOOTING ELMNT AFLAME, NOT ON PERIMETER => IRET = 2. 26 IRET=2 GO TO28 C SHOOTING ELMNT AFLAME, ON PERIMETER => IRET = 1. 27 IRET=l C SELECT CANDIDATE TARGET ELM NT INDICES IP AND ,JP. 28 IP=II ,JP=,J,J 
	GO TO 180 ,J~ C HAS A NON-FLAMING NEIGHBOR. 
	C USE SUBR ISIDE TO DETERMINE WHICH SIDE(S) OF THE SHOOTING ELMNT II, 

	30 CALL ISIDE(IF(I,J), ISD) C CHECK TO SEE WHETHERiHE SMOLDERING RANGE COVERS A LEAST ONE ELMNT C DIMENSION. IF NOT SKIP TO 300 TO CONSIDER OTHER SHOOTING ELMNTS. 
	NSGH=PDH/SQD 
	IF{NSQH. LT. 1) GO TO 300 C SET UP A LOOP ON L TO CONSIDER THE FOUR POSSIBLE DIRECTIONS AWAY FROM C THE SHOOTING ELMNT. 
	NSQ=O. 40 L=O. 50 L=L+1. 
	IF< ISD{Ll. EG. 1) GO TO 70 
	60. IF(L.EG.4) GO TO 300. NSQ-O. GOTO SO. 
	C NSQ COUNTS THE NUMBER OF ELMNTS TO STEP OUT FROM THE EDGE OF THE BASE 
	70 NSQ=NSG+l C BASED ON THE DIRECTION INDICATED BY L SELECT TARGET ELMNT'S I AND ,J C INDICES. CHECK IN EACH CASE AGAINST ,JUMPING OFF A SURFACE EDGE. C IRET = 3 INDICATES A NEED TO CONTINUE STEPPING OUT FROM THE FIRE C PERIMETER TO CHECK ADDITIONAL TARGET ELMNTS. 
	GO TO{SO,90,100,110),L C 
	80. IP=I I. ,JP=,J,J-NSG. IF(,JP. LT. 1) GO TO 60. 
	85. IRET"3. GO TO 122. 
	90. IP..I I. ,JP",J,J+N5G. IF(,JP. GT. ,JEND) GO TO 60. GO TO85. 
	100. IP=II-N5G 
	,Jp..,J,J. IF(IP. LT. IMIN(KK» GO TO 60. GO TO 8:5. 
	110. IP-II+N5G. ,JP-,J,J. IF( IP. GT. IMAX (KK) )GO TO 60. GO TO 8:5. 
	C UNPACK THE DATA ON THE TARGET ELMNT AND TEST FOR EGUALITY OF THE C PRESENT STATE AND THE PREVIOUS STATE. THEY MUST BE EGUAL FOR A C CHANGE OF STATE TO BE ALLOWED. 
	122. CALL CVOUT(IP,,JP,KK, 1ST, ISTP, ITFCP). IF(IST.NE. ISTP) GO TO 160. 
	123 CALL CWORD(IWORD(IP,,JP), ITX, ITY) C SELECT THE STATE TRANSITION: TARGET ELMNTS IN STATES 3. 4 OR 7 ARE C IGNORED. STATE 1 -) STATE 5. STATE :5 -) STATE 2 IF THEIR TIME IN STATE C 5 HAS EXCEEDED THE CURRENTLY APPLICABLE TIME-TO-START-SMOLDERING. C ELMNTS ALREADY IN STATE 2 REMAIN THERE. 
	Gq To(124, 130, 160, 160, 130, 12:5, 160), 1ST. 124 ITX-O. 12' IST"5. 
	GO TO 140 
	130. 1F(IST.EG.2) GOTo 13:5. IF(ITX. LT. ITP(KK» GO TO 13:5. IST"2. XTPC=ITPC (KK). IF(XTPC.LE.O.) GO TO 160. ITEMP"(DELTSP/XTPC)*THoU. ITFCP-ITFCP+ITEMP. ITX-ITX-ITP (KK). NPE(KK)-NPE(KK)+l. 
	13' ITY"-l. 140 ISG=l. 
	C REPACK STATE DATA FOR THIS TARGET ELMNT. IF(ITY.LT.O) ISG=-l IWORD(1P,,JP)"ITY*10000+ISG*ITX ISTATE(IP,,JP)-ITFCP*100+ISTP*10+IST 
	160 CONTINUE C THE REMAINING PART OF THIS SUBROUTINE CONSIDERS SMOLDERING INDUCED ON C SURFACES ABOVE THE FLAME VOLUME. SEE SECTION 4.2.3 OF [lJ. C SKIP TO 189 IF THE FIRE IS ON THE FLOOR. 
	180 IF(I.EG.l)GO TO 189 18~ SEARCHES FUR "TARGET ELMNTS ON THE CEILING FOR FIRES C ORIGINATING ON THE UPPER HATRACK SURFACES (IF APPLICABLE). 
	C THE LOUP THRU 

	IX-IMAX(l). DO 182 LL-l, IX. IF(IP. NE. IARY(LL, 11»GO TO 182. M-LL. 1PP=IARY(M.12). GO TO 192. 
	182 CONTI NUE C CONTROL REACHES THIS ERROR MESSACE ONLY IF NO TARCET ELMNTS ARE FOUND C ON THE CEILING. 
	WRITE(6,183). 183 FORMAT(/5X.26HPVoL--HR SURFACE NOT FOUND). 
	STOP C FIRE IS ON THE CABIN FLOOR -TEST FOR SEATS ABOVE THE SHOOTING ELMNT. IS=IARX(Ip,~pj 
	189 

	IF(IS.EG.O)GO TO 190 C A SEAT IS ABOVE THE SHOOTING ELMNT. COMPUTE THE RADIATION LEVEL TO C WHICH THE TARGET ELMNT IS EXPOSED. 
	ICRIT:oLSN+IS. ZZ:oZ(ICRIT)-FHGT. XTEM-(ZZ*ZZ/(YZ(K)*YZ(K»)*4.0. ~2*( 1. -( (XTEM-3. ) /SGRT ( (9. +XTEM) * ( 1. +XTEM) ) ) ). IMT"'IMATS(1). 
	GCS-6. 

	C IF THE EXPOSURE LEVEL IS LESS THAN THE THRESHOLD LEVEL. GP, END C CONSIDERATION OF THIS ELMNT. 
	IF(GCS.LE. GP(IMT»GO TO 2'0 C SELECT THE INDICES OF THE ,TARGET SEAT ELMNT, UNPACK ITS STATE DATA. C CHECK FOR EGUALITY OF PAST AND PRESENT STATE. 
	Ipp"'Ip-IONE( IS) 
	~pp",~p-~ONE(IS) 
	CVOUT(Ipp,~pp, ICRIT. 1ST. 1STI', ITFCp). 2~0. IPp.~pp). ITX. ITY). 
	CALL 
	IF(IST. NE. ISTp)GO TO 
	CALL CWORD(IWORDS(IS. 

	C CHECK THE FRACTION CONSUMED FOR THE TARGET ELMNT, AND SKIP TO 210 FOR 
	C APPROPRIATE STATE TRANSITION. KTEMP=IMATS(1) XTPC"'ITpCS( 1) 2~0 ITXX=ITpS( 1) GO TO 210 
	IF(XTPC. LE. O. ) GO TO 

	C FIRE IS ON THE FLOOR BUT NO SEATS ARE ABOVE THE SHOOTING ELMNT C DETERMINE IF THE TARGET ELMNT IS ON A HATRACK LOWER SURFACE OR ON THE C CEILING 
	190. IPp=IARY(II.I0). IF( IPP. EG. 0) IPp';'IARY( IP, 12). 
	~pp=~p. ICRIT...IRAY( 11'1'). ZZ"'Z(ICRIT)-FHGT. XTEM",(ZZ*ZZ/(YZ(K)*YZ(K»)*4.0. 
	192. 

	C USE EG 4-6 OF C1J TO COMPUTE THE RADIATION FLUX AT THE TARGET. GCS.6. '2*( 1. -( (XTEM-3. ) /SGRT ( (9. +XTEM) *( 1. +XTEM) ) ) ) + 2~*TL(IFRCMP)-TAM) 
	1 .00138*(2. 

	KTEMP"'IMATL(ICRIT) C IF THE EXPOSURE LEVEL IS LESS THAN THE THRESHOLD LEVEL END C CONSIDERATION OF THIS ELMNT. 
	2~0 C UNPACK THE TARGET ELMNT STATE DATA. CHECK THE PRESENT AND PAST STATES. C AND THE FRACTION CONSUMED. 
	IF(GCS.LE.GP(KTEMP»GO TO 

	CVOUT(IpP,~pP. ICRIT. 1ST, 1STI', ITFCp). IF(IST. NE. ISTp)GO TO 2'0. CWORD(IWORD(IPP.~pp). ITX. ITY). XTpC= ITpC ( I CR IT). 2~0. ITXX=ITp( ICRIT). 
	CALL 
	CALL 
	IF( XTpC. LE. O. ) GO TO 

	C SELECT STATE TRANSITION: ELMNTS IN STATES 3. 4 AND 7 ARE IGNORED;. C STATE 1 -) STATE 5. STATE 5 -) STATE 2 IF THEIR TIME IN STATE ~ HAS. C EXCEEDED THE CURRENTLY APPLICABLE TIME-TO-START-SMOLDERING. ELMNTS. C CURRENTLY IN STATE 2 REMAIN THERE.. 
	210 GO TO(211.215.2~0.2~0.215.212.2'0). IST. 211 ITX=O. 212 IST=5. 
	GO TO 230. 215 IF(IST. EG. 2) GO TO 220. 
	IFIITX. LT. ITXXIGO TO 220. IST=2. 
	~TEMP=IDELTSP/XTPCl*THOU 
	ITFCP=ITFCP+~TEMP 
	ITX=ITX-ITXX 
	NPEIICRITJ=NPEIICRIT)+l C REPACK THE NEW STATE DATA FOR THE TARGET ELMNT IN THE. LINING SURFACES C OR SEAT SURFACES ARRAYS AS APPROPRIATE. 
	220. ITY=-l 
	230. ISG=l. IFIITY. LT. 0J ISG=-l. IT1=ITY*10000+ISG*ITX. IT2=ITFCP*100+ISTP*10+IST. IFIICRIT. GT. LSNlGO TO 235. 
	IWORDIIPP,~PP)=IT1 
	ISTATEIIPP,~PP)=IT2 
	GO TO 250. IPP,~PP)=IT1. IPP.~PP)=IT2. 
	235 IWORDSIIS, 
	ISTATSIIS, 

	250 IFIIRET-2l30,300,260 C THIS TEST CHECKS TO FIND IF ALL ELMNTS WITHIN THE SMOLDERING RANGE C HAVE BEEN EXAMINED. 
	260 IF(NSG. LT. NSGHJGO TO 70 GO TO60 C END OF THE LOOPS OVER THE SHOOTING ELMNTS. IFI~~. LT. ~VMX)GO TO 20 IFIll. LT. IVI'1XlGO TO 10 500 RETURN END 
	300 

	SUBROUTINE CONDS(I) C ---------------------------------------------------------------------­
	C OBJECTIVE C (ll SUBROUTINE CDNDS COMPUTES THE SPREAD OF FIRE OVER THE SURFACES OF C THE SEAT GROUP SPECIFIED BY THE VALUE DF I IN THE SUBROUTINE CALL. C THE SUBROUTINE ALSO COMPUTES THE SPREAD OF FIRE TO SIDEWALLS NEAR C THE EDGE OF A SEAT GROUP AND TO SEAT GROUPS FORWARD AND AFT OF C THE SPECIFIED SEAT GROUP. C 
	COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20l, IDTPRV, IPEMS, 1 IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2, 2 ITSPRD, NPASS, TFINAL, IDBUG1, EPSLN,MAXITR. MAXCUT, 3 JCBSKP 
	COMMON/FIRES/AFM(7l,ASM(7l, ISTATEi120, 15l, ISTATS(9, 16,22l, 1 IWORD( 120-. 15l, IWORDS( 9, 16, 22l, NFLM(7l, NPYR (7 l, 2 RGS(10,7),RSS(7l,TOTGAS(10l,TOTSEM,TRGF(10), 3 TRGS(10),TRSF,TRSS,NCE(3Ql,VITNR,TOTVIT,RADFIR(30), 4 ACM(7l,AF(30),AFI,AEXP,COMB(30),DGK,FLML(30l,FSN1, 5 FSN2,FSN3,GAMMA(30), IBURN. IF(600l, IGMNI, IGMNJ. IGMXr. 
	o IGMXJ, IGNFIR, IGNIJ(2, 100), IGSN, ISFIRE(30l, IVMAX(30l, 7 IVMIN(30l, IVMN. IVMX, IXFIRE, IZONE(30l, JVMAX(30l, B JVMIN(30l,JVMN,JVMX,K,NFE(30),NFIRES,NIJC,NIJSG, 9 NPE(30),NSFL(7),OMEGA(30l,PDH,PIGN,RF(20,4l,RFS(7, 4), 1 RFWS,RGF(10,7l,RGFK(10),RHOZ(30l,RSF(7l,RSFK,TDG, 2 TBURNI,UZ(30l,YZ(30l,ZB(30l,RHOEFG,CHIEFG(11l, 3 FLOWIN,FLWOUT,TEFG,IFRVNT,GENRAT(11l,TDGMTL(7l, 4 TP(7l,TPC(7l 
	COMMON/GASES/CHIL(ll, 5l,CHIU(11, 5l,CP,NGAS(11),NSPCS,PAMB,PF(5l, 1 RHOAM,RHOL(5l,RHOU(5l,TAM,TL(5l,TU(5l,VOLL(5l, 2 VOLU(5l,ZD(5l,XTHEN(120l,WMOLEC(11l,TWO(101l, 3 JCOR(120l 
	COMMON/GMTRY I IMATL (20), IMATS (7 l, IMTLP (4), IMAX (30 l. IMIN (30 l, 1 IRAY(11ol,IRAYS(22),JMAX(30l,JMIN(30l,LSN,MAXELI,NS, 2 CH, CL(4l, CW, DWS, HSTS, IARX<40, 15), IARY(40, 12l, ICLL, 3 ICLR, lEND, IFIRL, IFIRR, ILSTL, ILSTR, IONE(9l, 4 ISSWLI(9, 10l, ISSWLJ(9, 10l, ISSWRI(9, 10l, ISSWRJ(9, 10l, 5 ISWSL<15,8l, ISWSR(15,81. ISTART,NPROJ, IPJUL, IPJLL, 
	o IPJUR,IPJLR,JEND,JONE(9l,JSTART,NJS,NSG,NV,SGWD(9l, 7 SL,SWD(20),VN(20,3),VENTH(24l,VENTW(24),VENTT(24l, B XMN(30),XMX(30l,XCOR(9l,YCOR(9l,Z(30l,SSGWD,TVSG, 9 HT1,HT2,HT3,HT4(10l,NSSTS,SLSW,SX(30l,SZ(30l, 1 CNCTNS(24l,NCOMPS, IFRCMP,FLOW(24l, INTO(24),VTOTAL(4) 2 FHMIN 
	COMMON/MATLS/TABX(18,7,ol,TABY(18,7,o),NTXG,FOXI,RADTAB(7),RADI, 1 FOX(7l,NMATLS,DGI,DGM(7l,GAMI,GTAB(7l, ITF(20l, IRAMPT, 2 ITFC(20l, ITFCS(7l, ITFS(7l, ITP(20), ITPC(20), ITPCS(7l, 3 ITPE(20), ITPES(7l, ITPS(7l, GCr. GP(7), GTAI3(7l, RHOr. 4 RHOM(7l,RSI,RTAB(7),RTGI(10),UTAB(7),CNDCTY(7l,XMUI, 5 XMFI,TKNS(7l,TSL(30,2,4),TSP(2,2,4),CPM(7l,WMMTL(7l, 
	o. WMIGF,TKNSIN(7l. COMMON/PARAMS/GRAV,PI,GTR,RGAS,SIGMA,SGD,THOU,TOL,EC,EP. COMMON/RADTN/ALPC,ABSCF(30l,EB, GC(2l. DIMENSION ISD~4). 
	C COMPUTE THE SEAT GROUP NUMBER FROM THE VALUE OF I. COMPUTE THE 
	C CONSTANT ICON USED WITH THE ARRAY IF. IS=I-LSN ICON=IEND-ISTART+l 
	C STMTS 10 AND 20 START LOOPS OVER SEAT GROUP ELNNTS II, JJ WHICH ARE 
	C. THE ORIGIN ELEMENTS FOR THE FLAME SPREAD. II=IVNN-l JJ=JVMN-l 
	I 
	10 
	10 
	10 
	,J,J=,J,J+l 

	TR
	KK=IRAYS(,J,J) 

	20 
	20 
	11=11+1 

	TR
	I,J=(II-ISTART+l)+ICON*(,J,J-,JSTART) 

	C IF 
	C IF 
	THE 
	ARRAY 
	IF 
	FOR 
	THIS 
	ELMNT 
	CONTAINS 
	A VALUE 
	OF 
	ZERO, 
	THE 
	ELMNT'IS 


	C NOT FLAMING 
	IF(IF(I,J). EG. OlGO TO 190 C USE SUBR ISIDE TO DETERMINE THE OPEN SIDES C ELEMENT, AND SUBR CWORD TO UNPACK THE ELMNT 
	2~. CALL ISIDE(IF<I,J), ISO). CALL CWORD(IWCRDS(IS, II,,J,J), ITX, ITY). 
	TXO=ITX C IF IF HAS THE VALUE 1. THE ELMNT C SIDES ON THE FIRE PERIMETER). SO C SPREAD TESTS. 
	IF( IF( I,J). EG. 1 )GO TO 1:20 KX=KK L"l 
	C STMT 30 IS THE START OF A LOOP TO. C SPREADING DIRECTIONS (GIVEN BY THE. C OF ZERO INDICATES WHETHER A GIVEN. 
	C RFS IS THE CURRENT SPREAD RATE 
	30. IF(RFS(KK,L). LE. O. 0) GO TO 
	IF(ISD(L).LE.O) GO TO 110 C COMPUTE THE TIME TO SPREAD AND C FOR THE ORIGIN ELMNT. 
	TIMSP=SGD/RFS(KK.L) 
	IF(TXO. LT. TIMSP) GO TO 110 
	IF(TXO. LT. TIMSP) GO TO 110 
	II. ,J,J IS AN INTERIOR ELMNT (HAS NO SKIP TO 120 FOR SIDEWALL OR SEAT 

	FOR 110 
	C IF SPREAD SHOULD OCCUR SELECT THE C THE INDICES, IDXI AND IDXJ. OF THE C IGNITION. 
	TO(40.~0.60.70),L. 4~. 
	GO 
	40 IF«JJ-l). LT. 1) GO TO 

	IDXJ=JJ-l 
	GO TO47 4~ IDXJ=JMAX(I) 47 10XI "'I I 48 KV"IRAYS(IDXJ). 
	GO TO92 
	~o. IF«JJ~1).GT.JMAX(I» 
	IDXJ"'JJ+l GO TO47 ~5 IDXJ=1 GO TO47 60 IF(II. EG. llGO TO 110 IDXI"'II-1 67 IDXJ"'JJ GO TO48 
	~~ 
	GO TO 

	70. IF(II. EG. IMAX(I»GO TO 110 IDXI=II+1 GO TO67 
	EXAMINE EACH OF THE 4 POSSIBLE VALUE OF L). THE VALUE OF ISD(L) SIDE IN THE OIRECTION L IS OPEN. SEAT MATERIALS. 
	COMPARE IT TO THE CURRENT TIME-IN-STATE 
	APPROPRIATE DIRECTION AND COMPUTE. ELMNT WHICH IS A CANDIDATE FOR. 
	C UNPACK THE STATE DATA FOR THE CANDIDATE ELMNT. 82 CALL CVOUT(IDXI, IDX,J. LIST. ISTP. ITFCP) 
	CALL CWORD(IWORDS(IS. IDXI. IDXJ). ITX. ITY) C ELMNTS IN STATES 1.2,5, AND 6 ARE IGNITED. THOSE C ARE SKIPPED. 
	GO TO (83,83.110.110.83.83.110). 1ST C UPDATE THE RATES OF HEAT. SMOKE, AND OAS RELEASE C CONSUMPTION TO REFLECT THE NEW IGNITION. COMPUTE 
	(IF ANY) OF THE ORIGINATING STATE DATA. 
	IN 
	AND. THE. 
	C FRACTION CONSUMED. ITFCP, AND SET THE TIME-IN-STATE C ZERO. 
	STATES 3,4 AND 7 
	OXYCEN 
	NEW VALUE OF CLOCK. ITX, TO 
	83. IF(IST. EG. 2) NPE(I)=NPE(I)-1. KTEMP=IMATS(KV). DQK=DGK+GTR*DGM(KTEMP). TDQMTL(KTEMP) ... TDGMTL(KTEMP) + QTR * DQM(KTEMP). RSFK=RSFK+GTR*RSF(KTEMP). VITNR=VITNR+GTR*DQM(KTEMP)/FOX(KTEMP). DO 8:5 IG-1.NTXG. 
	8:5. RGFK(IG)=RGFK(IG)+QTR*RGF(IG.KTEMP). XTFC=ITFCS(KV). IF( XTFC. LE. O. ) GO TO 110. KTEMP-(DELTSP/XTFC)*THOU. ITFCP-ITFCP+KTEMP. 
	90. IST-J 
	DAT~ ITX-O NFE(I)=NFE(I)+1 ISG"'1 IF(ITY. LT.O) ISG=-1 IDX~)=ITY*10000+ISG*ITX IDX~)-ITFCP*100+ISTP*10+IST 
	C REPACK THE ELMNT STATE 
	IWORDS(IS. IDXI. 
	ISTATS(IS. IDXI. 

	~UMP TO 120. IF NOT RETURN TO 30 
	C .IF. ALL 4 DIRECTIONS HAVE BEEN CHECKED 

	1~0. L-L+1. GO TO30. 
	110. IF(L.GE.4) GO TO 

	C THE NEXT 35 STMTS CONCERN THE SPREAD OF FIRE TO THE SIDEWALLS FROM THE C SEATS. FIRST THE SEAT ELMNT MUST BE IN THE CORRECT POSITION (CUSHION C TOP OR REAR OF BACKREST) AND MUST HAVE BEEN BURNING FOR THE REQUIRED C LENGTH OF TIME. TIMWS. FINALLY THE SEAT MUST BE WITHIN ONE ELMNT'S C DISTANCE FROM THE SIDEWALL. 
	1~0. CONTINUE 
	IF(~~. GT. 5 .AND. ~~.LT. 13) GO TO 190. IF(~~. GT. 18 . AND. ~~. LT. 2~) GO TO 190. IF(~~.EG. 5)GO TO 14:5. IF(~~.EG.22)GO TO 150. IF(RFWS. LE. O. )GO TO 190. TIMWS"DWS/RFWS. IF(TXO.LT.TIMWS)GO TO 190. IX=2.0*SGWD(IS)+TOL. IF(II. NE. 1 . OR. IONE(IS). GT. 2)GO TO 135. 
	124. 

	C SEAT GROUP IS NEXT TO THE LEFT SIDEWALL. 
	IF(~~. GT. 1~ . AND. ~~. LT. 19)GO TO 130 ISSWL~ TO COMPUTE THE SPREAD FROM SEAT C CUSHIONS TO THE SIDEWALL -LEFT SIDE. 
	C USE THE ARRAYS ISSWLI AND 

	IP"ISSWLI(IS.~~) 
	~P-ISSWL~(IS.~~) 
	125. ICRIT.. IRAY(IP). CVOUT(IP.~P. ICRIT. 1ST. ISTP. ITFCP). IF(IST. NE. ISTP) GO TO 190. CWORD(IWORD(IP.~P). ITX, ITY). KTEMP-IMATL(ICRIT). XTFC=ITFC(ICRIT). IF (XTFC. LE. O. ) GO TO 190. GO TO 154. 
	CALL 
	CALL 

	C USE THE ARRAYS ISSWLI AND ISSWL~ TO COMPUTE THE SPREAD FROM SEAT C BACKRESTS TO THE SIDEWALL -LEFT SIDE. 130 ~X=~~-8 IP-ISSWLI(IS.~X) 
	~P=ISSWL~(IS.~X) 
	GO TO 125 C SEAT GROUP IS NEXT TO THE RIGHT SIDEWALL. 135 IY=IX+IONE(IS)+1 
	A-138. 
	IF(II.NE. IX .OR. IY.Li. IMAX(1»GO TO 190 
	IF(~~. GT. 12 . AND. ~~. LT. 19) GO TO 140 ISSWR~ TO COMPUTE THE SPREAD FROM SEAT C CUSHIONS TO THE SIDEWALL -RIGHT SIDE. 
	C USE THE ARRAYS ISSWRI AND 

	IP=ISSWRI(IS.~~) 
	~P=ISSWR~(IS.~~) 
	GO TO 125 ISSWR~ TO COMPUTE THE SPREAD FROM SEAT C BACKRESTS TO THE SIDEWALL -RIGHT SIDE. 
	C USE THE ARRAYS ISSWRI AND 

	~X=~~-8. IP=ISSWRI(IS.~X). 
	140. 

	~P=ISSWR~(IS.~X) 
	GO TO 125 ~UMPING FROM THE C FRONT OF ONE SEAT GROUP TO THE BACK OF ANOTHER OR VICE VERSA. ~UMP OCCURS ONLY WHEN THE FORE-AFT SEPARATION C BETWEEN TWO SEAT GROUPS IS TWO OR LESS ELMNT WIDTHS. C FIRST CHECK FOR SPREAD FROM THE BACK OF THE CURRENT SEAT GROUP TO THE ~P ARE THE "TARGET ELMNT" C INDICES ON THE SEAT TO BE IGNITED. 
	C THE NEXT 30 STMTS CONSIDER FIRE SPREAD BY FLAMES 
	C THE POSSIBILITY OF A 
	C FRONT OF THE ONE BEHIND IT (IF ANY). IP AND 

	145. 11=15+1. IF(II. GE.9)GO TO 190. 12=9. IK=IS. L~IONE( 15)+1 I. 
	00 1.46 I~=I 1. 12. IK=IK+l. IF(IARY(L. IK).NE.O)GO TO 147. 
	146. CONTINUE. GO TO 190. 
	1.47. (~ONE( IK)-~ONE( 15)+3). GT. 2)GO TO 190. IP=IARY(L.IK). 
	IF( 

	~P=22 
	K~=7 
	148. ICRIT=IK+LSN. CVOUT(IP.~P; ICRIT. 1ST. ISTP. ITFCP). IF(1ST. NE. ISTP) GO TO 190. IP.~P). ITX. ITY). KTEMP=1MATS(K~). (K~). IF(XTFC.LE.O.) GO TO 190. GO TO 154. 
	CALL 
	CALL CWORD(IWORDS(IS. 
	XTFC= ITFCS 

	C CHECK FOR SPREAD FROM THE CURRENT SEAT GROUP TO THE ONE AHEAD OF IT. ~P ARE THE TARGET ELMNT INDICES OF THE SEAT AHEAD. 
	C IP AND 

	150. 12=15-1. IF( 12. LE. 1 )GO TO 190. 11=1. IK-IS. L=IONE(IS)+II. I~"'I 1.12. IK=IK-1. IF(IARY(L. IK). NE. O)GO TO 152. 
	DO 151 

	151 CONTINUE. GO TO 190. IF«~ONE(IS)-~ONE(IK)+3).GT.2)GO TO 190. IP=IARY(L.IK). 
	152 

	~P=5 
	K.J=:;! 
	GO TO 148 C ELMNTS IN STATES 1.2. S. AND 6 WILL BE IGNITED; OTHERS ARE SKIPPED. C AD~UST THE PRODUCT GENERATION RATES AND OXYGEN CONSUMPTION RATES 
	A-139. 
	C FOR THE EFFECT OF THE IGNITED ELMNTS. 154 GO TO(I:55, 155, 190, 190, 155, 1:5:5, 190), 1ST 155 IF(IST. EG. 2) NPE(ICRIT)~NPE(ICRIT)-1 
	DGK=DGK+GTR*DGM(KTEMP). TDGMTL(KTEMP) .. TDGMTL(KTEMP) + GTR * DGM(KTEMP). RSFK=RSFK+GTR*RSF(KTEMP). VITNR=VITNR+GTR*DGM(KTEMP)/FOX(KTEMPl. DO 160 IG=I,NTXG. 
	160. RGFK(IG)=RGFK(IG)+QTR*RGF(IG,KTEMP). ITEMP=(DELTSP/XTFC)*THOU. ITFCP-ITFCP+ITEMP. 
	170. IST=3. ITX=O. NFE(ICRIT)=NFE(ICRIT)+1. 
	C REPACK THE ELMNT STATE DATA FOR LINING SURFACES OR SEATS AS REGUIRED. ISG-l IF(ITY. LT.O) ISG--l IT1-ITY*10000+ISG*ITX IT2-ITFCP*100+ISTP*10+IST IF(ICRIT. GT.LSN)GO TO 180 IWORD ( IP, -JP) =ITt ISTATE(IP,-JP)-IT2 GO TO 190 
	180 IWORDS(IS, IP,-JP)=ITl ISTATS<IS, IP,-JP)=IT2 C END OF LOOPS OVER ORIGINATING ELMNTS. 
	190. 1F(II. LT. IVMX) GO TO 20. 1I-IVMN-l. IF(-J-J.LT.-JVMX) GO TO 10. RETURN. END. 
	SUBROUTINE FCONS(I) C ---------------------------------------------------------------------­
	C OB.JECTIVE C (1) SUBROUTINE FCONS COMPUTES THE FIRE SPREAD DUE TO FLAMES FROM A C FIRE ON A SEAT GROUP CONTACTING CEILING AND/OR HAT RACK ELMNTS C COMMENTS C (1) TERMINOLOGY OF "SHOOTING" AND "TARGET" ELMNTS APPLIES. SEE SUER C FCON. C 
	COMMON/CNTRL/DELTAT.DELTSP.ECOFLG. IDELT. IDENT(20), IDTPRV, IPEMS. 1 IPSPR! IPAUX. IRATIO, ISAVE. ISCALE, ITFIN, ITIME, ITIM2, 2 ITSPRD. NPASS. TFINAL. IDBUG1.EPSLN. MAXITR, MAXCUT. 3 .JCBSKP 
	1~). ISTATS(9. 16.22). 1~). IWORDS(9. 16,22).NFLM(7).NPYR(7). 2 RGS(10.7).RSS(7).TOTGAS(10).TOTSEM.TRGF(10). 3 TRGS(10).TRSF.T,RSS,NCE(30).VITNR,TOTVIT.RADFIR(30), 4 ACM(7).AF(30).AFI,AEXP,COMB(30).DGK.FLML(30).FSN1. ~ FSN2. FSN3. GAMMA(30), IBURN, IF(600). IGMNI, IGMN.J. IGMXI. 6 IGMX.J, IGNFIR. IGNI.J(2, 100), IGSN. ISFIRE(30). IVMAX(30). 7 IVMIN(30).IVMN, IVMX. IXFIRE, IZONE(30) • .JVMAX(30). 8 .JVMIN(30) • .JVMN,.JVMX.K.NFE(30),NFIRES,NI.JC.NI.JSG, 9 NPE(30).NSFL(7),OMEGA(30),PDH.PIGN,RF(20.4).RFS(7.4).
	COMMON/FIRES/AFM(7).ASM(7). ISTATE(120. 
	1 IWORD(120. 

	COMMON/GASES/CHIL(ll.~).CHIU(ll.~).CP.NGAS(ll).NSPCS,PAMB.PF(~). 
	RHOAM.RHOL(~).RHOU(~).TAM.TL(~).TU(~).VOLL(~). 
	1 

	VOLU(~).ZD(~).XTHEN(120),WMOLEC(11).TWO(101). 3 .JCOR(120) 
	2 

	COMMON/GMTRY/IMATL(20). IMATS(7). IMTLP(4). IMAX(30), IMIN(30). IRAVS~22)• .JMAX(30) • .JMIN(30),LSN,MAXELI.NS. 2 CH,CL(4),CW.DWS,HSTS, IARX(40, 15), IARV(40, 12), ICLL. 3 ICLR, lEND. IFIRL, IFIRR. ILSTL.ILSTR, IONE(9), 4 ISSWLI(9. 10). ISSWL.J(9, 10), ISSWRI(9. 10),ISSWR.J(9, 10). ~ ISWSL(1~.8). ISWSR(1~.8), ISTART.NPRO.J. IP.JUL, IP.JLL, 6 IP.JUR,IP.JLR,.JEND• .JONE(9),.JSTART,N.JS,NSG.NV,SGWD(9), 7 SL,SWD(20),VN(20. 3),VENTH(24), VENTW(24),VENTT(24), 8 XMN(30),XMX(30),XCOR(9),YCOR(9),Z(30),SSGWD,TVSG. 9 
	1 IRAV(116). 

	COMMON/MATLS/TABX(18,7,6),TASV(18.7,6),NTXG,FOXI,RADTAB(7).RADI, 1 FOX(7),NMATLS,DGI,DGM(7).GAMI,GTAB(7),ITF(20).IRAMPT, 2 ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7), 3 ITPE(20), ITPES(7), ITPS(7),GCI.GP(7).GTAB(7),RHOI. 4 RHOM(7),RSI.RTAB(7),RTGI(10),UTAD(7).CNDCTY(7),XMUI, ~ XMFI,TKNS(7),TSL(30,2,4),TSP(2,2,4),CPM(7),WMMTL(7), 6 WMIGF,TKNSIN(7) 
	COMMON/PARAMS/GRAV, PI. GTR,RGAS, SIGMA,SGD,THOU,TOL,EC,EP COMMON/RADTN/ALPC,ADSCF(30),EB,GC(2) C FHGT = BASE DISPLACEMENT FOR FIRE K + FLAME LENGTH OF THE FIRE FHGT=ZB(K)+FLML(K) C IF FHGT IS LESS THAN FHMIN, FLAMES DO NOT TOUCH OVERHEAD SURFACES 
	~OO C FLAG IXFIRE, SET IN SUBR FIRE, SIGNALS THE SEAT FIRE LOCATION: a~ CUSHION BOTTOM. a~ =~ CUSHION TOP. =3 a~ BACKREST. 
	IF(FHGT. LT. FHMIN)GO TO 
	C IXFIRE = 1 

	IF(IXFIRE-2)SOO,S,7 C IF THE FIRE IS ON THE CUSHION TOP TEST NSFL(7) TO FIND IF IT IS ALL C ON THE FRONT SURFACE (7) ELEMENT. IF SO, RETURN. 
	5. IT=FSN2+TOL. IF(IT. EG. NSFL(7»GO TO ~OO. GO TO10. 
	C IF THE FIRE IS ON THE BACKREST TEST NSFL(4) TO FIND IF IT IS ALL ON C SEAT SURF 4 AND SO IS TOO SMALL TO CONTACT OVERHEAD SURFACES. 7 IT=FSN3+TOL IF(IT. EG. NSFL(4»GO TO 500 C COMPUTE SEAT GROUP NUMBER FROM THE VALUE OF I 10 IS=I-LSN ~O START LOOPS OVER THE SHOOTING ELMNTS GIVEN BY II. ~~. II=IVMN-1 
	C STMTS 15 AND 

	~~=,JVMN-l 
	ICON=IEND-ISTART+l. ~~=~~+1. 20 11""11+1. 
	15 

	I~=(II-ISTART+l)+ICON*(,J,J-,JSTART) 
	C USE. THE ARRAY IF TO FIND IF THE SHOOTING ELMNT II. ,J,J IS FLAMING. IF(IF(I~).LT.1>GO TO 100 L=IONE( IS)+I I 
	C USE. THE ARRAY IARY TO FIND (1) IF THE OVERHEAD SURFACE IS A HATRACK 
	C OR A CEILING/PSU/STOW-BIN SURF AND (2) ITS DISPLACEMENT FROM THE FLOOR IDX"12 IF(IARY(L.I0). NE.0)IDX=10 IP-IARY(L. lOX) ICRIT=IRAY( IP) 
	C CHECK TO SEE IF THE FLAMES REACH THE OVERHEAD SURFACE. IF(FHGT.LT. Z(ICRIT»GO TO 100 IF(~~.GT. 18)GO TO 35 
	,J~ IS ON THE BACKREST. SELECT TARGET ELMNT ~ INDEX ~P""~ONE(IS)+4 
	C SHOOTING ELMNT II, 
	30 

	GO TO40 ~,J IS ON THE CUSHION TOP. SELECT TARGET ~ INDEX C SKIPPING ROW 22. THE CUSHION FRONT. 
	C SHOOTING ELMNT II, 

	IF(,J~. EG.22)GO TO 100. ,JP-,JONE(IS)+22-~,J. 
	35. 

	C UNPACK THE TARGET ELMNT STATE DATA. ICRIT.~ST. ISTP, ITFCP) 
	40 CALL CVOUT(IP.,JP. 

	CWORD(IWORDrIP.~P). ITX. ITY) C SELECT THE STATE TRANSITION APPROPRIATE TO THE TARGET ELMNTS CURRENT CSTATE: 1->6, 2->3, SKIP3 AND4. 5->6, 6->3, SKIP7. THE C TRANSITION b -> 3 IS MADE ONLY IF THE TARGET ELMNT HAS BEEN IN STATE C 6 LONGER THAN THE CURRENTLY APPLICABLE IGNITION TIME FOR THIS MATERIAL 
	CALL 

	55 GO TO(58. 70. 95, 95. 60. 70,95). 1ST. 58 ITX-O. 60 IST=6. 
	GO TO. qO 
	70. IF(IST. EG.2) GO TO 75. IF(ITX. LT. ITF(ICRIT»GO TO q5. ITX=ITX-ITF(ICRIT). GO TOeo. 
	75. CONTINUE. ITX=O. NPE(ICRIT)=NPE(ICRIT)-l. 
	eo IST=3 C UPDATE THE PRODUCT GENERATION RATES AND OXYGEN CONSUMPTION RATES TO C REFLECT THE NEW IGNITION OF THE TARGET ELMNT. 
	KTEMP-IMATL(ICRIT). DGK=DGK+GTR*DGM(KTEMP). TDGMTL(KTEMP) = TDGMTL(KTEMP) + GTR * DGM(KTEMP). RSFK=RSFK+GTR*RSF(KTEMP). VITNR=VITNR+GTR*DGM(KTEMP)/FOX(KTEMP). 
	00 82 IG=l,NTXG. 82 RGFKCIG)=RGFKCIG)+GTR*RGFCIG,KTEMP). 
	C UPDATE THE FRACTION CONSUMED FOR THE TARGET ELMNT. XTFC= ITFC CI CR IT) IFCXTFC.LE. 0.) GO TO 100 KTEMP=(DELTSP/XTFC)*THOU ITFCP=ITFCP+KTEMP NFE(ICRIT)=NFE(ICRIT)+l 
	C REPACK THE STATE ARRAYS FOR THE TARGET ELMNT. 90 ISG=l IFCITY.LT.O) ISG--l 
	IWORD(IP,~P)=ITY*10000+ISG*ITX 
	ISTATECIP,~P)=ITFCP*100+ISTP*10+IST ~~ LOOP TO C CONSIDER A NEW II VALUE SINCE THE TARGET ELMNTS WILL BE THE SAME FOR ~~ VALUES AT FIXED II. 
	C FOR SHOOTING ELMNTS ON THE BACKREST SKIP OUT OF THE 
	C ALL 

	IF(IXFIRE.EG. 3)GO TO 110. 95 CONTINUE. 
	C END OF THE LOOPS OVER THE SHOOTING ELMNTS. 100 IF(II. LT. IVMX)GO TO 20 110 II=IVMN-1 
	IF(~~.LT.~VMX)GO TO 15. 500 RETURN. END. 
	SUBROUTINE PVOLSCI) C ---------------------------------------------------------------------­
	C oa..JECTIvE 
	C
	(1) SUBROUTINE PVOLS COMPUTES THE INITIATION OF NEW REGIONS OF 
	SMOLDERING ON THE SEATS, CEILING AND/OR HAT RACKS DUE TO THE 
	C
	RADIATION FROM FLAMES OF FIRE ON THE SEAT GROUP GIVEN BY THE VALUE 
	C OF I.. C COMMENTS. 
	CC 
	C1) THE TERMINOLOGY OF "SHOOTING" AND "TARGET" EU1NTS APPLIES. SEE SUBR PVOL. 
	C 
	COMMON/CNTRL/DELTAT,DELTSP,ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS, 1 IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2, 2 ITSPRD,NPASS,TFINAL,IDBUG1,EPSLN,MAXITR,MAXCUT, 3 ..JCBSKP 
	COMMON/FIRES/AFM(7),ASMC7), ISTATEC120, lS), ISTATS(9, 16,22), 1 .IWORDC120, 15), IWORDSC9, 16,22>.NFLM(7),NPYR(7), 2 RGSC 10,7), RSS(7), TOTGAS( 10), TOTSEM, TRGF( 10), 3 TRGSCI0),TRSF,TRSS,NCEC30),VITNR,TOTVIT,RADFIRC30), 4 ACMC7), AFC30), AFI,AEXP, COMBC30), DGK,FLMLC30), FSN1, FSN~,FSN3,GAMMA(30), IEURN, IF(600),IGMNI, IGMN~, IGMXI, IGMX~, IGNFIR, IGNI~C2, 100), IGSN, ISFIRE(30), IVMAX(30), 7 IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30),..JVMAXC30), ~VMIN(30),~VMN,~VMX,K,NFEC30),NFIRES,NI~C,NI~SG, 9 NPE(30)
	5 
	6 
	8 

	COMMON/GASES/CHILCll, S),CHIUCll, 5),CP,NGAS(11),NSPCS,PAMB,PFCS), 1 RHOAM,RHOLCS),RHOUCS),TAM,TL(S),TUCS),VOLLC5), 2 VOLU(5),ZDCS),XTHEN(120),WMOLEC(11),TWOCI01" ~COR(120) 
	3 

	COMMONIGMTRY/IMATL(20), IMATS(7), IMTLP(4), IMAX(30), IMIN(30), IRAYS(22),..JMAXC30),~MINC30),LSN,MAXELI,NS, ICL~, 3 ICLR, lEND, IFIRL,IFIRR, ILSTL, ILSTR, IONE(9), ISSWL~C9, 10), ISSWRIC9, 10), ISSWR~C9, 10), ISTART,NPRO~, IP~UL, IP~LL, IP~UR, IP~LR,~END,~ONE(9),~START,N~S,NSG,NV,SGWD(9), 7 SL,SWD(20),VN(20,3),VENTH(24),VENTW(24),VENTT(24), 8 XMN(30),XMX(30),XCORC9l,YCOR(9),ZC30),SSGWD,TVSG, 9 HT1,HT2,HT3,HT4CI0),NSSTS,SLSW,SXC30),SZC30), 1 CNCTNS(24),NCOMPS,IFRCMP,FLOWC24),INTOC24).VTOTALC4), 2 FHMIN 
	1 IRAYCl16), 
	2 CH,CL(4),CW,DWS,HSTS, IARXC40, 15l, IARYC40, 12), 
	4 ISSWLIC9, 10), 
	5 ISWSL(15,8), ISWSRC15,8), 
	6 

	COMMON/MATLS/TABXC18.7,6),TABY(18,7,6),NTXG,FOXI,RADTAB(7),RADI, 1 FOX(7),NMATLS,DGI,DGMC7),GAMI,GTAB(7), ITF(20), IRAMPT, 2 ITFC(20), ITFCS(7), ITFS(7), ITP(20l. ITPC(20), ITPCS(7), 3 ITPE(20), ITPES(7), ITPS(7),GCI,GPC7),GTABC7),RHOI, 4 RHOM(7).RSI,RTAB(7),RTGI(10),UTABC7),CNDCTY(7),XMUI, 5 XMFI,TKNS(7),TSLC30,2,4),TSPC2,2,4),CPMC7),WMMTL(7), 6 WMIGF,TKNSIN(7) 
	COMMON/PARAMS/GRAV,PI,QTR,RGAS,SIGMA,SGD,THOU,TO~,EC,EP 
	COMMON/RADTN/ALPC,ABSCF(30),EB,GCC2) 
	DIMENSION ISD(4) C ICON IS A CONSTANT USED WITH ARRAY IF. C FHGT = FIRE BASE DISPLACEMENT + FLAME LENGTH 
	ICON=IEND-ISTART+l. FHGT=ZBCK)+FLMLCK). 
	~~=O 
	C IF THE FIRE IS ON THE CUSHION BOTTOM SKIP IT AND RETURN (IXFIRE = 1) 
	Figure
	IF(IXFIRE-2)500, 5.7 C IF THE FIRE IS TOTALLY ON THE CUSHION FRONT SURFACE (7), SKIP IT AND C RETURN. 
	5. IT=FSN2+TOL. IF(IT. LE. NSFL(7»GO TO 500. GO TO10. 
	C IF THE FIRE IS ONLY ON tnE TOP OF THE BACKREST (SURFACE 4) SKIP IT AND C RETURN. 
	7. IT-FSN3+TOL. IF(IT. LE.NSFL(4»GO TO 500. JJ-11. 
	C COMPUTE THE SEAT GROUP NUMBER FROM THE VALUE OF I. 10 IS-I-LSN 
	C STMTS 15 AND 20 START LOOPS OVER THE SHOOTING ELMNTS II, JJ. II=IVMN-l IF(JJ.EQ. 11)GO TO 15 JJ-JVMN-l 
	15 JJ-JJ+l. 20 11=11+1. 
	IJ=(II-ISTART+l)+ICON+<JJ-JSTART) C IXFIRE -3 -> FIRE ON BACKREST. IF NOT SET IRET =2 -> LATERAL C INFLUENCE COMPUTATIONS NOT REQUIRED. 
	IF(IXFIRE. NE.3)GO TO 22. IRET=2. Gq TO28. 
	22 IF(IF(IJ)-1)500. 26. 27 C SHOOTING ELMNT IS NOT ON THE BASE PERIMETER. SET IRET -2 26 IRET"2 GO TO28 C SHOOTING ELMNT IS ON THE BASE PERIMETER. IRET = 1 
	27 IRET"l C SAVE THE SHOOTING ELMNT INDICES AS IP. JP AND SET IRET 1 TO SIGNAL C LATERAL INFLUENCE COMPUTATIONS REQUIRED. 
	28. IP=I I. Jp.JJ. KK-IRAYS(JP). GO TO 180. 
	C CONTROL REACHES STMT30 IF SMOLDERING OF ELEMENTS NEXT TO AND ON THE C SAME SURFACE AS THE FIRE BASE IS TO BE CONSIDERED. USE ISIDE TO C DETERMINE WHICH SIDES OF THE SHOOTING ELEMENT ARE ADJACENT TO C NON-BURNING. AND THUS CANDIDATE TARGET ELEMENTS. 
	30 CALL ISIDE(IF(IJ). ISD) C COMPUTE THE SMOLDERING RANGE IN TERMS OF THE NUMBER OF ELMNT C DIMENSIONS 
	NSQH=PDH/SGD. IF(NSGH.LT. l)GO TO 300. NSG=O. 
	C PREPARE TO FORM A LOOP OVER THE 4 DIRECTIONS OUT FROM THE SHOOTING C ELMNT. L INDICATES THE CURRENT CHOICE OF DIRECTION. NSG THE NUMBER C OF ELMNTS CONSIDERED IN MOVING IN EACH DIRECTION. 
	40 L=O. 50 L=L+l. IF<ISD<L). EG. llGO TO 70. 
	60. IF(L. EQ. 4)GO TO 300. NSG-.. GO TO50. 
	70. NSG-NSG+l. 00 TO (BO.90. 100. 110).~. 
	C THE FOUR GROUPS OF STATEMENTS AT 80. 90, 100. AND 110 SELECT THE I AND C J INDICES FOR THE CANDIDATE TARGET ELMNTS. TESTS ARE MADE TO PREVENT C COMPUTING INVALID INDEX VALUES. 
	80. IP=I I. JP=JJ-NSG. IFlJP.LT. 191GO TO 60. GO TO85. 
	90. IP=I I. JP=JJ+NSG. IFlJP.GT.211GO TO 60. GO TO85. 
	100. IP=II-NSG. JP=JJ. IFlIP.LT. IMIN(IIIGO TO 60. GO TO85. 
	110. IP=I I+NSG. JP=JJ. IFlIP.GT.IMAXI!lIGO TO 60. 
	C IRET .. 3 SIGNALS CONTINUED NEED FOR PERIMETER lLATERAL) CHECKING. 
	85 IRET=3 C UNPACK THE STATE DATA ON THE CANDIDATE TARGET ELMNT. ITS PAST AND C PRESENT STATE MUST BE EGUAL TO QUALIFY FOR TRANSITION. 
	122. CALL CVOUT(IP,JP, I. IST. ISTP, ITFCPl. IF(IST.NE. ISTPIGO TO 160. CALL CWORD(IWORDS(IS.IP,JP1, ITX,ITYI. 
	C SELECT THE STATE TRANSITION BASED ON THE CURRENT STATE: 1 -> 5; 2 CREMAINS 2; SKIP 3. 4. AND 71 5 -) 2. 6 -) 5. 
	GO TO (124.130.160.160.130.125.1601. IST. 124 ITX=O. 125 IST=5. 
	GO TO 140 
	130. IF(IST. EG.21GO TO 135. KX=IRAYSlJPl. IFlITX.LT. ITPS(KXllGO TO 135. IST=2. XTPC=ITPCS(KXl. IF (XTPC. LE. O. I GO TO 160. KTEMP-(DELTSP/XTPCI *THOU. ITFCP-ITFCP+KTEMP. ITX=ITX-ITPS( KX). NPE( I l-NPE( I )+1. 
	C REPACK THE NEW STATE DATA ON THE TARGET ELMNT. 1::35 ITY=-l 140 ISG=l 
	IFlITY. LT. 0) ISG"-l. IWORDSlIS. IP,JP1=ITY*10000+ISG*ITX. ISTATS(IS. IP.JP1=ITFCP*100+ISTP*10+IST. 
	160 CONTINUE C CONTROL REACHES STMT 180 WHEN THE SURFACE OF THE TARGET ELMNTS IS C A CEILING OR HAT RACK SURFACE. USE ARRAY IARY TO DECIDE WHICH 
	180. LL=IONE(IS)+IP. IDX=12. IF(IARYILL, 101. GT. 0)IDX=10. IPP=IARYILL. IDXl. JPP-JONEIIS)+4. IFIJP. EG. 22) GO TO 250. IFIIXFIRE. EG.2)JPP=JPP+18-JP. ICRIT=IRAYlIPPI. 
	C TEST TO FIND WHETHER THE FLAMES CONTACT THE TARGET ELMNTS. IF NOT SKIP 
	C FURTHER CALCULATIONS. Z!=Zl ICR IT) -FHGT IFlZZ.LT.O)GO TO 250 XTEM-(ZZ*ZZ/lYZlK)*YZlK»1*4.0 
	C COMPUTE THE RADIATION LEVEL FOR THIS OVERHEAD SURFACE. 
	GCS=6. 52*Cl. -IIXTEM-3. )/SGRTI19. +XTEM)*Cl. ·XTEM»» 
	IMT=IMATLCICRIT) C TEST THIS RADIATION LEVEL VERSUS THE THRESHOLD LEVEL FOR THE MATERIAL C OF THE TARGET ELMNTS, IF THE THRESHOLD IS NOT REACHED SKIP OUT. 
	IFCQCS. LE. GP(IMT»GO TO 250 
	C UNPACK THE STATE DATA ON THE TARGET ELMNT. CVOUTCIPP,~PP, ICRIT, 1ST, ISTP, ITFCP) IFC 1ST. NE. ISTP)GO TO 2:50 CALL CWORDCIWORDCIPP,~PP), ITX, ITY) XTPC=ITPCCICRIT) IF (XTPC. LE. O. ) GO TO 250 ITXX=ITP CICRIT> 
	CALL 

	C SELECT THE STATE TRANSITION BASED ON THE CURRENT STATE, SAME RULES 
	C APPLY AS FOR THE PERIMETER CALCULATIONS. 210 GO TOC211,215,250,2:50,215,212,250), 1ST 211 ITX=O 212 IST=5 
	GO TO 230 
	215. IF(IST. EG. 2)GO TO 220. IF( ITX. LT. ITXX )GO TO 220. IST=2. 
	~TEMP-CDELTSP/XTPC)*THOU 
	ITFCP-ITFCP+~TEMP 
	ITX=ITX-ITXX. NPECICRIT)-NPECICRIT)+1. 
	C REPACK THE TARGET ELMNT STATE DATA. 220 ITY--l 230 ISG=1 
	IFCITY. LT. O)ISG=-l 
	IWORD(IPP,~PP)=ITY*10000+ISG*ITX 
	ISTATE(IPP,~PP)=ITFCP*100+ISTP*10+IST 
	C THIS COMPUTED GO-TO SWITCHES CONTROL BACK TO MORE LATERAL (PERIMETER) C CALCULATIONS AS REGUIRED. 250 IFCIRET-2)30,300,260 C IF NOT ALL OF THE SMOLDERING RANGE HAS BEEN CONSIDERED RETURN TO 70. 260 IFCNSQ. LT. NSQH)GO TO 70 GO TO60 C END OF THE LOOPS OVE~THE SHOOTING ELMNTS. 
	300. IF(Il. LT. IVMX)GO TO 20. II-IVMN-l. IF(~~. EG. 12)GO TO 500. IFC~~. LT.~VMX)GO TO 15. 
	:500. RETURN. END. 
	SUBROUTINE TEST(I) C ---------------------------------------------------------------------­
	C OB,JECTIVE (5) C (1) EXAMINE ALL ELEMENTS IN THE FLAMING STATE (STATE 3) ON SURF I TO C (A) UPDATE THEIR "FRACTION-CONSUMED" CLOCKS. ITFCP C (B) FIND THOSE ELMNTS WHICH ARE NOW DUE TO BURN OUT AND SET C THEM TO STATE 4, CHARRED. C (2) FIND THE TOTAL RATES OF HEAT, SMOKE. AND GAS RELEASE FOR ALL MATLS C IN THE FLAMING STATE BY SUMMING THE VALUES FOR EACH SURFACE I. C COMMENTS C (1) TEST IS CALLED ONCE FOR EACH FIRE K FOUND ON SURFACE I C 
	~DELT, IDENT(20), IDTPRV. IPEMS, 1 IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2, 2 ITSPRD, NPASS,TFINAL, IDBUG1,E?SLN,MAXITR,MAXCUT, 3 ,JCBSK? 
	COMMON/CNTRL/DELTAT.DELTSP.ECOFLG, 

	1~). ISTATS(9, lb,~2), 1~), IWORDS(9, lb,22),NFLM(71,NPYR(7), ~ RGS(10,7),RSS(7),TOTGAS(10),TOTSEM,TRGF(10), 3 TRQS(10),TRSF,TRSS,NCE(30),VITNR,TOTVIT,RADFIR(30), 4 ACM(7),AF(30),AFI.AEXP.COMB(30),DGK,FLML(30).FSN1, ~ FSN~,FSN3,GAMMA(30),IBURN, IF(bOO),IGMNI, IGMN,J.IGMXI, b IGMX,J, IGNFIR. IGNI,J(~, 100), IGSN, ISFIRE(30). IVMAX(30), 7 IVMIN(30), IVMN. IVMX, IXFIRE, IZONE(30),,JVMAX(30), 8 ,JVMIN(30),,JVMN,,JVMX,K,NFE(30),NFIRES,NI,JC,NI,JSG, NPE(30),NSFL(7).OMEGA(30),PDH,PIGN,RF(~O,4),RFS(7,4), 1 RFWS,RGF
	COMMON/FIRES/AFM(7) , ASM(7), ISTATE(120, 
	1 IWORD(120, 
	9 

	~),CHIU(ll,~),CP,NGAS(ll).NSPCS,PAMB.PF(~). RHOAM,RHOL(~),RHOU(~),TAM,TL(~),TU(~),VOLL(~). 
	COMMON/GASES/CHIL(ll, 
	1 

	VOLU(~),ZD(~),XTHEN(120),WMOLEC(11),TWO(101), 
	2. 

	,JCOR(l~O) 
	3. 

	COMMONIGMTRY/IMATL(20) , IMATS(7), IMTLP(4), IMAX(30), IMIN(30), 1 IRAV(11b),IRAVS(22),,JMAX(30),,JMIN(30),LSN,MAXELI,NS, ~ CH,CL(4),CW,DWS, HSTS, IARX(40, 1~), IARV(40, 1~), ICLL, 3 ICLRlIEND, IFIRL, IFIRR, ILSTL. ILSTR, IONE(9), 4 ISSWLI(9, 10), ISSWL,J(9. 10). ISSWRI(9, 10), ISSWR,J(9, 10), ~ ISWSL(1~,8), ISWSR(1~,8), ISTART,NPRO,J, IP,JUL, IP,JLL, b IP,JUR,IP,JLR,,JEND,,JONE(9),,JSTART.N,JS,NSG,NV,SGWD(9), VENTH(~4).VENTW(24),VENTT(24), 8 XMN(30),XMX(30),XCOR(9),YCOR(9),Z(30),SSGWD,TVSG, 9 HT1,HT2,HT3,H
	7 SL, SWD(20), VN(20, 3), 

	COMMON/MATLS/TABX(18,7,o),TABY(18,7,b),NTXG,FOXI,RADTAB(7),RADI, 1 FOX(7),NMATLS,DGI,DGM(7),GAMI,GTAB(7), ITF(20), IRAMPT, 2 ITFC(20), ITFCS(7), ITFS(7), ITP(20). ITPC(20), ITPCS(7), 3 ITPE(20), ITPES(7), ITPS(7),GCI,GP(7),GTAB(7),RHOI, 4 RHOM(7),RSI,RTAB(7),RTGI(10),UTAB(7),CNDCTY(7),XMUI, ~ XMFI,TKNS(7),TSL(30,2,4),TSP(2,2,4),CPM(7),WMMTL(7), 
	o. WMIGF,TKNSIN(7). COMMON/PARAMS/GRAV, PI, GTR,RGAS, SIGMA,SGD,THOU,TOL,EC,E?. COMMON/RADTN/ALPC,ABSCF(30),EB,GC(2). COMMON IPRTCMNI ASRFUZ(22,4),ASRFLZ(22,4),CVFLWU(22,4),.
	*. 
	*. 
	*. 
	CVFLWL( 22, 4) , RDFLWU (22. 4). RDFLWL (22. 4) ,

	*. 
	*. 
	VTFLWV(24,2),VTFLWE(24,2),FBVDOT(30),

	*. 
	*. 
	FBSDOT(11,30),FBGDOT(30),FRENTR(30) 


	C COMPUTE THE ELMNT AREA. SA, AND SELECT THE MAX AND MIN I AND ,J VALUES C FOR THIS FIRE, K. 
	... 
	SA=SGD*SGD. Il:oIVMINOO. I2=IVMAX 00. -Jl,.-JVMIN(K). -J2"-JVMAX(K). 
	C ITEST IS A FLAG TO INDICATE IF IT HAS BEEN DISCOVERED THAT THE IGN SRC C FIRE HAS BURNED OUT. ITEST -1 =:> BURNED OUT. 
	ITESTaO C START OF TWO NESTED LOOPS TO SEARCH THE ELMNTS OF THIS FIRE. NOTE THAT C ALL ELMNTS WITHIN THE "BOX" FORMED BY 11, 12, .•11, AND -.12 WILL NOT C NECESSARILY BE IN STATE 3. 
	DO 200 I1:0I 1, 12 
	DO 190 -J-Ja-J 1, -J2 C IRET IS A FLAG USED AS FOLLOWS: IRET-1 =:> ELMNT IN STATE 3 (AND NOT C -JUST IGNITED ON THIS PASS) AND DOES NOT NEED SPECIAL HANDLING BECAUSE C IT IS AN IGN SRC ELMNTi IRET:02 a:> AS ABOVE. BUT ELMNT IS PART OF IGN C SRC FIRE. IRET=3:o> ELMNT NOT IN STATE 3. 
	IRET"3 
	CALL CVOUT(II.-J-J. I. 1ST. ISTP. ITFCP) C IF ELMNT IS NOT IN STATE 3 OR HAS -JUST BEEN SET TO 3 ABOVE. SKIP IT BY C -JUMPING TO END OF LOOP 
	IF(IST.NE. ISTP.OR. 1ST. NE. 3) GO TO 190 C IGNFIR-2 .:> THIS FIRE CONTAINS IGN SRC ELMNTS, I-IGSN a:> CURRENT SURF C IS THE ONE CONTAINING THE IGN SRC, IN EITHER CASE CHECK TO SEE IF THIS C ELMNT ,IS PART OF THE IGN SRC FIRE BY -JUMPING TO STMT a. 
	IF(IGNFIR. EG. 2 . OR. I. EG. IGSN)GO TO a. IRETal. GO TO20. 
	C CHECK THE INDICES OF THIS ELMNT AGAINST THE LIST OF IGN SRC ELMNT C INDICES. IF A MATCH IS FOUND SET IRET .2 FOR USE BELOW. 
	S. DO 10 K-J..1.NI-JSG. IF( I I. NE. IGNI-J( 1, K-J) . OR. -J-J. NE. IGNI-J(2. K.JllGO TO 10. GO TO12. 
	10. CONTINUE. IF(IGNFIR.NE.2)IRET-l. GO TO20. 
	12 IF(IGNFIR.EG.2)IRET=2 C TEST IF CURRENT SURF IS A LINING SURF OR A SEAT" IN EACH CASE, UNPACK C IWORD(S) TO GET AT ITX, THE TIME-IN-STATE CLOCK. 
	20. IF(I.GT.LSN) GO TO 30. KXaIRAY( I I). KTEMP=IMATL(KX). XTFC=ITFC(KX). CALL CWORD(IWORD(II,-J-J), ITX, ITY). GO TO40. 
	30. IS·I-LSN. KX·IRAYS(-J-J). KTEMP=IMATS(KX). XTFC=ITFCS(KX). CALL CWORD(IWORDS(IS. II.-J-J). ITX. ITY). 
	C USE FLAG IRET TO SELECT METHOD OF UPDATING ITX AND TESTING FOR BURN. C OUT. THE DIFFERENCE IS THAT FOR IGN SRC ELMNTS (IRET=2) THE FRACTION­.C CONSUMED. ITFCP. IS FIXED IRRESPECTIVE OF CHANGES IN FLUX LEVEL.. 
	IF(IRET-2)4~. 120. 190 C UPDATE FRACTION-CONSUMED AND TIME-IN-STATE CLOCKS FOR NON-IGN SRC C ELMNTS. 
	40 

	45. ITEMP=(DELTSP/XTFC)*THOU. ITFCP-ITFCP+ITEMP. IF(ITFCP. GT. lOOO)GO TO 55. IDL=DELTSP. ITX=ITX+IDL. 
	GO TO 140 C UPDATE TIME-IN-STATE CLOCK FOR IGN SRC ELMNTS 
	120. IDL=OELTSP. ITX-ITX+IOL. IF(ITX. LT. ITFCP) GO TO 140. 
	C ELMNT HAS BURNED OUT, SET STATE TO 4, ZERO CLOCKS. AND UPDATE COUNTERS 
	'5. IST-4. ITX-O. ITY=O. IF(I.GT. LSN) KX-I. NFE(KX)=NFE(KX)-1. NCE(KX)=NCE(KX)+1. 
	C TEST IF THIS IS AN IGN SRC ELMNT 
	IF(IRET.EG.2) GO TO 80 AD~UST ,THE HEAT, SMOKE. AND GAS RELEASE AND OXYGEN CONSUMPTION RATES C TO REFLECT THE BURN OUT OF THIS NON-IGN SRC ELMNT. 
	C 

	DGK-OGK-SA*OGM(KTEMP). TOGMTL(KTEMP) -TOGMTL(KTEMP) + GTR * OGM(KTEMP). RSFK=RSFK-SA*RSF(KTEMP). VITNR-VITNR-SA*OGM(KTEMP)/FOX(KTEMP). DO bO IG-l.NTXG. 
	bO. RGFK(IG)-RGFK(IG)-SA*RGF(IG.KTEMP) 
	GO TO 140 AD~UST THE HEAT. SMOKE. AND GAS RELEASE AND OXYGEN CONSUMPTION RATES C TO REFLECT THE BURN OUT OF THIS IGN SRC ELMNT. 
	C 

	80. DGK=DGK-SA*DGI. RSFK-RSFK-SA*RSI. VITNR-VITNR-SA*OGI/FOXI. DO 130 IG-1.NTXG. 
	130 RGFK(IG)=RGFK(IG)-SA*RTGI(IG) C SET ITEST = 1 TO SIGNAL THE BURN OUT OF THE ENTIRE IGN SRC FIRE. ONE C IGN SRC ELMNT IS ENOUGH TO INDICATE THIS SINCE ALL IGN SRC ELMNTS ARE C ASSUMED TO HAVE THE SAME BURNING TIME 
	ITEST-1 C REPACK ISTATE. ISTATS, IWORD. AND IWORDS AS APPROPRIATE FOR SEATS OR C LINING SURFACES 
	140. ITEMP=ITFCP*100+ISTP*10+IST. ISG-1. IF(ITY. LT.O) ISG--l. IF(I.GT. LSN) GO TO 1'0. 
	ISTATE(II.~~)-ITEMP 
	IWORD(II.~~)-ITY*10000+ISG*ITX 
	GO TO 190. II.~~)-ITEMP. IWORDS(IS. II.~~)-ITY*10000+ISG*ITX. 
	150 ISTATS(IS. 

	C END OF DOUBLE LOOP SEARCHING ELEMENTS OF THE FIRE K. 190 CONTINUE 200 CONTINUE 
	C C SAVE THE RATE OF GENERATION OF HEAT AND TRACE SPECIES C FOR THIS FIRE K FOR PRINTING IN SUER OUTPUT C 
	FBGDOT(K) = OGK. DO 20' IG-l.NTXG. 
	20'. FBSDOT(IG+'.K) -RGFK(IG). FBSDOT(NTXG+b.K) = RSFK. FBSDOT(2.K) = VITNR. 
	C TEST TO FIND IF THE IGN SRC FIRE HAS BURNED OUT. IF SO SET THE FLAG C IEURN TO ZERO. THE IGN FIRE AREA TO ZERO. AND THE IGN SURF TO A C HARMLESS NUMBER 
	IF(ITEST. EG. 0) GO TO 210 
	IGSN=999. IBURN=O. 
	AFI=O. 
	C UPDATE THE TOTAL HEAT. (FLAMING) SMOKE. AND (FLAMING) GAS RELEASE 
	C RATES AND OXYGEN CONSUMPTION RATES BY THE CHANGES FOUND IN THIS SUBR 210 TDQ=TDQ+DQK TRSF=TRSF+RSFK TOTVIT=TOTVIT+VITNR DO 220 IG=L NTXG 220 TRGF(IG)=TRGF(IG)+RGFK(IG) 
	C RESET IGNFIR FLAG TO ZERO. IT WILL BE SET BACK TO 2 IF MORE IGN SRC 
	C ELMNTS ARE DISCOVERED DURING SUBSEQUENT SEARCHES IN THIS SET OF FLAME 
	C SPRD CALCS. THIS IS DONE IN SUBR FIRE. IF(IGNFIR. EQ. 2) IGNFIR=O RETURN END 
	A-152. 
	C CCCCCCCCCCCCCCCCCC 
	SUBROUTINE ELEM C ---------------------------------------------------------------------­
	C OBJECTI VE (S) 
	(1). 
	(1). 
	(1). 
	SCANS ALL LINING AND SEAT SURFACE ELEMENTS TO MAKE APPROPRIATE CHANGES OF STATE FOR ALL TRANSITIONS EXCEPT (A) ELMNTS SET TO STATE 3 (FLAMING) OR STATE 6 (HEATING BY FLAME CONTACT) IN SUBRS COND,CONDS,FCON, AND FCONSi (B) ELMNTS SET TO STATE 2 (SMOLDERING) OR STATE ~ (HEATING BY RADIATION ONLY) BY SUBRS PVOL AND PVOLSi -~ STATE 4) DONE IN SUBR TEST. . 
	AND (C) FLAMING ELMNTS BURNING OUT (STATE 3 


	(2). 
	(2). 
	UPDATE THE "ELAPSED TIME IN THIS STATE" CLOCK, ITX, FOR THOSE. ELMNTS IN STATES WHERE THIS TIME IS KEPT (STATES 2, ~,AND 6).. 

	(3). 
	(3). 
	UPDATE THE "FRACTION CONSUMED" CLOCJo<, ITFPC, FOR ELMNTS 


	IN STATE 2.. COMMENTS. 
	(1). 
	(1). 
	(1). 
	THE INCREMENT OF ITX IS THE LARGE TIME STEP, I. E. THE TIME BETWEEN PASSES THRU THE FLAME SPREAD CALCS. 

	(2). 
	(2). 
	THIS SUBR HAS A VERY COMPLICATED TRANSFER STRUCTURE, CAREFUL. ATTENTION SHOULD BE PAID TO THE COMMENTS. RE-CODING IS ADVISED.. 

	(3). 
	(3). 
	POSSIBLE STATE TRANSITIONS THAT MAY OCCUR ARE: ~ ->1, 2->4, 


	2 -> 7, AND7 -> 4. 
	COMMON/CNTRL/DELTAT, DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV. IPEM5, 1 IPSPR, IPAUX, IRATIO, ISAVE, ISCALE, ITFIN, ITIME, ITIM2, 2 ITSPRD, NPASS,TFINAL. IDBUG1,EPSLN,MAXITR,MAXCUT, 3 JCBSKP 
	1~), ISTATS(9, 16.22), ~), IWORDS( 9, 16,22), NFLM( 7), NPYR (7), 2 RGS ( 10, 7) , RSS (7) , TOTGAS ( 10) , TOTSEM, TRGF ( 10) , 3 TRGS(10). TRSF,TRSS, NCE(30), VITNR,TOTVIT,RADFIR(30), 4 ACM (7), AF (30), AFI, AEXP, COMJ3< 30), DGK, FLML< 30), FSN1, 5 FSN2,FSN3,GAMMA(301, IBURN, IF(600), IGMNI, IGMN~, IGMXI, IGMX~, IGNFIR, IGNIJ(2,100),IGSN, ISFIRE(30), IVMAX(30), 7 IVMIN(30), IVMN, IVMX, IXFIRE, IZONE(30),JVMAX(30), JVMIN(30),JVMN,~VMX,K,NFE(30),NFIRES,NIJC,NIJSG, 9 NPE(30),NSFL(7),OMEGA(30),PDH,PIGN,RF(2
	COMMON/FIRES/AFM(7), ASM(7), ISTATE(120, 
	1 IWORD ( 120. 1
	6 
	8 

	COMMON/GASES/CHIL(11,~),CHIU(11,
	COMMON/GASES/CHIL(11,~),CHIU(11,
	~),CP,NGAS(ll).NSPCS.PAMB,PF(~). 

	RHOAM.RHOL(~).RHOU(~),TAM,TL(~),TU(~),VOLL(~),. ~), ZD(~), XTHEN( 120), WMOLEC (11), TWO ( 101),. ~COR (120). 
	1 
	2 VOLU( 
	3 

	COMMON/GMTRY/IMATL(20) , IMATS(7), IMTLP(4), IMAX(30), IMIN(30), IRAYS(22),~MAX(30).JMIN(30),LSN,MAXELI,NS, 1~1, IARY(40, 12), ICLL, 3 ICLR. lEND, IFIRL, IFIRR, ILSTL. ILSTR, IONE(9), 10),ISSWL~(9, 10), ISSWRI(9, 10), ISSWRJ(9, 10), ~ ISWSL(1~,8), ISWSR(1~.8), ISTART,NPRO~, IP~UL,IPJLL, 6 ip~UR, IP~LR,JEND,~ONE(9),~START,N~S,NSG,NV,SGWO(9), 7 SL,SWO(20),VN(20,3),VENTH(24),VENTW(24),VENTT(24), 8 XMN(30), XMX(30),XCOR(9),YCOR(9), Z(30),SSGWD,TVSG, 9 HT1,HT2.HT3.HT4(10),NSSTS,SLSW,SX(30),SZ(30). 1 CNCTNS(24),N
	1 IRAY(116), 
	2 CH.CL(4),CW,DWS,HSTS, IARX(40, 
	4 ISSWLI(9, 

	COMMON/MATLS/TABX(18,7,6),TABY(18,7,6).NTXG,FOXI,RADTAS(7),RADI. 1 FOX(7), NMATLS, 001, DOM(?), GAMI, GTAB(7)dTF(20), IRAMPT, 2 ITFC(20), ITFCS(7), ITFS(7), ITP(20), ITPC(20), ITPCS(7), 3 ITPE(20), ITPES(7), ITPS(7), GCI, QP(7), QTAB(7), RHOI, 4 RHOM(7),RSI,RTAB(7),RTGI(10),UTAB(7),CNDCTY(7),XMUI, 
	•. 
	5 XMFI,TKNS(7),TSL(30,2,4),TSP(2,2,4),CPM(7),WMMTL(7), 
	Q WMIGF,TKNSIN(7) COMMON/PARAMS/GRAV,PI,GTR,RGAS,SIGMA.SGD,THOU,TOL,EC,EP COMMON/RADTN/ALPC,ABSCF(30),EB,QC(2) 
	C SET ITM TO THE LARGE TIME STEP IN SECONDS (NOT MILLISECONDS). C ITYP IS A FLAG TO INDICATE WHETHER LINING SURFS OR SEATS ARE BEING. C CONSIDERED, ITYP -1 -> LINING SURFS.. 
	ITM=ITSPRD/I000. 1-0. ITYP"l. 
	C STMTS 10 THRU 40 FORM A LOOP TO SEARCH OVER ALL LINING SURFACE ELMNTS. C THE ELEMENT STATES. FLAGS, AND CLOCKS ARE UNPACKED WITH SUBRS CVOUT C AND CWORD. WHEN THESE VALUES ARE FOUND TRANSFER GOES TO STMT 100 FOR C CLOCK AND FLAG UPDATING AND ANY NECESSARY STATE TRANSITIONS. CONTROL C IS RETURNED INTO THE LOOP AT STMT 20. C IEXTQ KEEPS THE APPROPRIATE VALUE OF ITPE(I), THE TIME TO STOP C PYROLYSIS FOR THE MATERIAL OF SURFACE I, WHICH WILL BE USED FOR 7->4 C TRANSITIONS 
	10 1-1+1. IF(I.GT.LSN) GOTO 50. II-IMIN(I). I:2"IMAX(I). Jl"l. J2"15. IE;XTG-ITPE ( I ). DO 40 II-I1. 12. DO 30 J=")l,J:2. CALL CVOUT(II,J. I, 1ST, ISTP, ITFCP). CALL CWORD(IWORD(II.J), ITX, ITY). GOTO 100. 
	20 CONTINUE 30 CONTINUE 40 CONTINUE 
	GOTO 90 C STMTS 50 THRU eo FORM A LOOP TO SEARCH OVER ALL SEAT SURFACE ELMNTS. C UNPACK THE DATA, AND TRANSFER TO 100 AS EXPLAINED ABOVE. IEXTG NOW VALU~OF ITPES(I) 50 ITYP-2 
	C HOLDS THE APPROPRIATE 

	IS-I-LSN. I 1-IMIN( I). I2-IMAX(I). Jl-1. J2-22. DO eo J ....Jl, J2. JK-IRAYS(..J). I EX TG-ITPES ( JK). DO 70 II-II, 12. CALL CVOUT(II,J, I, 1ST, ISTP. ITFCP). ITX~ ITY). GOTO 100. 
	CALL CWORD(IWORDS(IS, II,..), 

	00 CONTINUE 70 CONTINUE eo CONTINUE C TEST TO FIND IF ALL SURFACES HAVE BEEN EXAMINED. 90 IF(I.LT. NS) GOTO 10 
	GOTO 500 C THE FOLLOWING STMT SEPARATES ELMNT TYPES 1,3,AND 4 FROM 2, 5,6,AND 7. C TRANSITIONS FOR TYPES 1,3,AND 4 ARE NOT CONSIDERED BY THIS SUBR 
	100 GO TO (220,101,220,220,101,101,101), rST 101 CONTINUE C IF THE PRESENT STATE AND PREVIOUS STATE ARE EGUAL TRANSITIONS ARE 
	A-154. 
	C ALLOWED, OTHERWISE ONLY CLOCK AND FLAG UPDATING IS ALLOWED. 102 IF( 1ST. EG. 1ST?) GO TO 120 C ELEMENTS SET TO STATE 7 IN THE LAST FLAME SPREAD PASS ARE SKIPPED IF(IST. EG. 7) GO TO 220 C UPDATE THE ITX CLOCK FOR ELMNTS OF TYPES 2,5, AND 6 HAVING ISTP.NE. 1ST 
	110 ITX=ITX+ITM C IF PRESENT STATE IS 6 REPACK IMMEDIATELY, IF IT IS 2 OR , SET ITY=+l C (FORCES '->1 OR 2->7 TRANSITION ON NEXT PASS IF NOT RESET IN PVOL OR C PVOLS) AND THEN REPACK 
	IF(IST. EG.6) GO TO 210. ITY=+l. GO TO 210. 
	C CONTROL REACHES THE FOLLOWING STMT ONLY FOR ELMNTS IN STATES 2,5,6, C AND 7 WITH ISTP = 1ST. DISPOSITION IS AS SHOWN C STATE 2 -> GO TO 140 TO CHECK FOR POSSIBLE TRANSITION TO 7 C STATE , -> GO TO 140 TO CHECK FOR POSSIBLE TRANSITION TO 1 C STATE 6 -> GO TO 110 FOR UPDATE OF ITX AND REPACK C STATE 7 -> GO TO 122 TO CHECK FOR POSSIBLE TRANSITION TO 4 
	120. GO TO (122,140,122,122,140,110,122), 1ST 
	122. ITX=ITX+ITM. ITEST=IEXTG. GO TO 170. 
	CITY .LE. ZERO INDICATES THAT THE ELMNT SHOULD NOT TRANSITION THIS PASS 140 IF(ITY.LE.O) GO TO 160 
	C ITY. .GT. ZERO INDICATES TRANSITION TO '->1 OR 2->7 IS TO BE MADE NOW ITX=O ITY=O IF(IST. EG.2) GO TO 1'0 IST=l GO TO 210 
	150. IST=7 
	GO TO 210 C UPDATE ITX, SET ITY TO +1 TO NOMINATE THIS ELMNT FOR TRANSITION ON THE C NEXT PASS, AND IF THE PRESENT STATE IS NOT 2 GO TO 210 FOR REPACKING 
	160. ITX=ITX+ITM 
	ITY=l C FOR STATE 2 UPDATE ITFPC AND CHECK TO SEE IF THIS "FRACTION CONSUMED" C XI000 EXCEEDS 1000. IF SO TRANSITION TO STATE 4, CHARRED. ITYP,. 2 C INDICATES THAT ELMNT IS FROM A SEAT GROUP 
	IF(IST. NE.2) GO TO 210. IF(ITYP.EQ.2) GO TO 162. XTPC=ITPC(I). GO TO 165. 
	XTPC=ITPCS(~K) 
	162. 

	165. KTEMP=(DELTSP/XTPC)*THOU. ITFCP=ITFCP+KTEMP. IF(ITFCP. LE. 1000) GO TO 210. GO TO 175. 
	C CONTROL REACHES STMT 170 ONLY IF THE ELMNT IS IN STATE 7 C TEST TO FIND IF TRANSITION TO STATE 4 SHOULD NOW OCCUR BY COMPARING C ITX TO THE TIME TO STOP PYROLYZING KEPT IN ITEST 
	170 IF(ITX.LT.ITEST) GO TO 210 C MAKE THE 2-)4 TRANSITION DR THE 7->4 TRANSITION, DEPENDING ON HOW STMT C 175 IS REACHED. NPE(I), THE NUMBER OF PYROLYZING ELMNTS ON SURF I, IS C DECREASED BY 1, AND NCE(IJ, THE NUMBER OF CHARRED ELMNTS ON I, IS C INCREASED BY 1. 
	175. NPE(I)=NPE(I)-l 
	190. IST=4. NCE( I )=NCE( I) +1. ITX=O. ITY=O. 
	A-ISS. 
	C THE NEXT 10 STMTS REPACK ISTATE AND IWORD DR ISTATS AND IWORDS WITH C THE NEW ELMNT DATA. ISG USED TO MAKE SIGN OF ItX COMPATIBLE WLTH LTY. 
	210. ITEMP=ITFCP*100+ISTP*10+IST ISG=l IF(ITY. LT.O) ISG=-l ITK=ITY*10000+ISG*ITX IF(ITYP.EQ.2) GO TO 215 
	ISTATE(II.~)=ITEMP IWORD( I 1. ~) =ITK GO TO 220 
	II.~)=ITEMP 
	215. ISTATS(IS. 

	II.~)=ITK C STMT 220 DIRECTS CONTROL BACK TO THE LOOP SEARCHING LINING SURFS OR C SEATS AS DETERMINED BY ITY?: ITYP=l => LINING SURF. =2 => SEAT. 
	IWORDS(IS. 

	220 IF(ITYP-l) 60.20.60 
	C 
	500. CONTINlJE. RETURN. 
	END 
	•. 

	SUBROUTINE AFP c ---------------------------------------------------------------------­
	C OB-.lECTIVE(S) C (1) COMPUTE TOTAL AREAS OF EACH MATERIAL CURRENTLY FLAMING, SMOLDERING C AND CHARRED. C (2) COMPUTE TOTAL RATE OF SMOKE EMISSION BY ALL MATERIALS (SMLDRG C AND FLAMING) AND TOTAL RATE OF EMISSION OF EACH GAS BY ALL MATLS C (SMLDRNG AND FLAMING) C COMMENTS C (1) RATES OF SMOKE AND GAS EMISSION FOR FLAMING MATERIALS (BY MATL C TYPE) IS COMPUTED UPSTREAM BY SUBR TEST AND ADDED TO THE SMLDRG C RATES COMPUTED HERE. C 
	COMMON/CNTRL/DELTAT. DELTSP, ECOFLG, IDELT. IDENT(20). IDTPRV. IPEMS. 1 IPSPR. IPAUX. IRATIO. ISAVE. ISCALE. ITFIN. ITIME. IrIM2. 2 ITSPRD. NPASS. TFINAL. IDBUG1.EPSLN.MAXITR.MAXCUT. 3 -.lCBSKP 
	1~). ISTATS(9. 16.22). 1~). IWORDS(9. 16.22).NFLM(7).NPYR(7). 2 RGS(10.7).RSS(7),TOTGAS(10).TOTSEM.TRGF(10), 3 TRGS(10). TRSF. TRSS, NCE(30). VITNR. TOTVIT. RADFIR(30). 4 ACM(7).AF(30).AFI.AEXP.COMB(30),DGK.FLML(30).FSN1. ~ FSN2.FSN3.GAMMA(30). IBURN. IF(600). IGMNI. IGMN-.I. IGMXI, 6 IGMX-.I. IGNFIR. IGNI-.I(2. 100). IGSN, ISFIRE(30). IVMAX(30). IVMIN(~O). IVMN, IVMX.IXFIRE. IZONE(30).-.lVMAX(30). 8 -.lVMIN(30).-.lVMN,-.lVMX.K.NFE(30),NFIRES.NI-.lC.NI-.lSG. 9 NPE(30).NSFL(7).OMEGA(30).PDH.PIGN,RF(20.4).RFS
	COMMON/FIRES/AFM(7).ASM(7). ISTATE(120. 
	1 IWORD(120. 
	7 

	~).CHIU(ll,~).CP.NGAS(ll).NSPCS.PAMB.PF(~). RHOAM.RHOL(~).RHOU(~).TAM.TL(~).TU(~),VOLL(~). 
	COMMON/GASES/CHIL(ll. 
	1 

	VOLU(~).ZD(~).XTHEN(120).WMOLEC(11).TWO(101). 3 -.lCOR(120) 
	2 

	COMMON/GMTRY/IMATL(20). IMATS(7). IMTLP(4). IMAX(30). IMIN(30). 1 IRAY(116).iRAYS(22).-.lMAX(30).-.lMIN(30).LSN.MAXELI.NS. 2 CH, CL (4). CW, DWS, HSTS. IARX (40, 1:5-). IARY (40. 12). ICLL. 3 ICLR. lEND. IFIRL. IFIRR. ILSTL. ILSTR. IONE(9). 4 ISSWLI(9, 10). ISSWL-.I(9, 10). ISSWRI(9, 10). ISSWR-.I(9.10). ~ ISWSL(1~.8). ISWSR(1~.8). ISTART.NPRO-.l. IP-.lUL. IP-.lLL. 6 IP-.lUR,IP-.lLR.-.lEND.-.lONE(9).-.lSTART.N-.lS.NSG.NV.SGWD(9). 7 SL.SWD(20).VN(20.3),VENTH(24).VENTW(24),VENTT(24). 8 XMN(30).XMX(30),XCOR(9)
	COMMON/MATLS/TABX(18.7,6).TABY(18.7.6),NTXG,FOXI.RADTAB(7).RADI. 1 FOX(7).NMATLS.DGI.DGM(7).GAMI.GTAB(7). ITF(20). IRAMPT. 2 ITFC(20). ITFCS(7). ITFS(7). ITP(20). ITPC(20l. ITPCS(7). 3 ITPE(20).ITPES(7).ITPS(7),GCI.GP(7).GTAB(7).RHOI. 4 RHOM(7).RSI.RTAB(7).RTGI(10).UTAB(7).CNDCTY(7).XMUI. ~ XMFI.TKNS(7).TSL(30.2.4).TSP(2.2.4).CPM(7).WMMTL(7). 6 WMIGF.TKNSIN(7) 
	COMMON/PARAMS/GRAV. PI. GTR. RGAS. SIGMA. SGD. THOU. TOL.EC.EP. COMMON/RADTN/ALPC.ABSCF(30).EB.GC(2). DIMENSION NCM(7). 
	C SET COUNTERS FOR THE NUMBER QF FLAMING. SMLDRG. AND CHARRED ELMNTS 
	C TO ZERO. INDEXES ARE MATERIAL NUMBER DO 10 M..1. NMATLS NFLM(M)=O 
	... 
	NCM(M)aO 
	10 NPYR(l"I)o:O C SEARCH THE LINING SURFACES FOR ELMNTS SMLDRG (STATE o:~ OR 7), FLAMING C (STATE =3), OR CHARRED (STATE a 4) AND COUNT THE NUMBER OF EACH. C MATERIAL TYPE OF EACH SURF IS DETERMINED BY ARRAY IMATL(SURF NO). 
	ITOTAL =IMAX(LSN). DO 30 I=l,ITOTAL. IX-IRAY( I). ,JX=-IMATL(IX). DO 20 ,J..1. 15. CALL CVOUT(I.,J, IX, 1ST, 11, 12). IF( 1ST. NE. 2.. OR. 1ST. NE. 7) GO TO 15. NPYR(,JX)-NPYR(,JX)+l. ~O TO :20. 
	15 IF(IST. NE.3) GO TO 17. NFLM(,JX)""NFLM(,JX)+l. 17 IF(IST. NE.4) ~O TO 20. 
	NCM(,JX)=NCM(,JX)+l. ~O CONTINUE. 30 CONTINUE. 
	C SEARCH EACH SEAT GROUP FOR ELMNTS IN STATES 2,3,4, OR 7 AND ADD THE C COUNTS IN EACH STATE TO THOSE FOUND ABOVE. SEAT SURFACE IS IDENTIFIED C USING ARRAY IRAYS AND SURFACE MATERIAL BY ARRAY IMATS. 
	IT-LSN+l. Dq 70 KK-IT, NS. I1-IMIN(KK). I2-IMAX(KK). DO 60 ,J-l,22. ,JK-IRAYS(,J). IX-IMATS(,,)K). DO 50 1-11,12. CALL CVOUT(I,,J,KK, 1ST. ISTP, ITFCP). IF(IST.NE.2.. OR. 1ST. NE. 7) GO TO 40. NPYR(IX)-NPYR(IX)+l. 00 TO 50. 
	40 IF(IST.NE.3) GO TO 45 
	~(IX)-NFLM(IX)+l 
	45 IF(IST.NE.4) GO TO 50 
	NC/'! ( IX ~C/'!( IX ) + 1. 50 CONTINUE. 60 CONTINUE. 70 CONTINUE. 
	C COMPUTE AREAS IN EACH STATE BY MULTIPLYING NUMBER OF ELMNTS BY THE 
	C ELMNT AREA. AREAS ARE REPORTED IN SUBR OUTPUT DO 80 M-l,N/'IATLS T1=NFLM(M) T2-NPYR(M) AFI'I(M)-Tl*SGD*SGD ACM(I'I)=NCM(M)*SGD*SGD 
	80 ASM(M)-T2*SGD*SGD C SUM OVER ALL MATL TYPES THE RATES OF SMOKE AND GAS EMISSION FOR C SMOLDERING ELMNTS. FIRST SET THE SUMMATION VARIABLES TO ZERO. 
	10' TRSS-O.. DO 110 IGo:l,NTXG. 110 TRGS( IG)-O.. 
	C THEN SUM OVER THE NUMBER OF MATERIALS. DO 120 IM=l,NMATLS XXM-NPYR (1M) TRSS=TRSS+QTR*XXM*RSS(IM} DO 115 IG-l,NTXG 
	115 TRGS(IG)=TRGS(IG)+GTR*XXM*RGS(IG,IM) 
	120 CONTINUE C ADD THE TOTAL SMOKE AND GAS SMLDRG EMISSION RATES TO THE RATES FOR C FLAMING EMISSION FOUND IN SUER TEST. 
	TOTSEM=TRSF+TRSS. 12~ IG=l,NTXG. 12~ TOTGAS(IG)=TRGF(IGl+TRGS(IGl. 
	DO 

	C xx = O. DO 127 IM-l,NMATLS 
	127 XX .. XX + TOGMTL(IMl / ( WMMTL(IM) * GTAB(IMl ) 
	XX.. XX + ( IBURN * DGI * AFI )/ (WMIGF * GCI C C C 
	GENRAT(l) "0.. GENRAT(2) .. -TOTVIT. GENRAT(3l .. O.. GENRAT(4l .. 44. * XX. 
	GENRAT(5) .. 18. * XX 
	c DO 130 IG=l,NTXG GENRAT(5+IGl .. TOTGAS(IG) 
	130 CONTINUE 
	C RETURN END 
	A-1S9. 
	SUEROUTINE RESET. C. 
	COMMON/CNTRL/DELTAT.DELTSP, ECOFLG, IDELT, IDENT(20), IDTPRV, IPEMS, 1 IPSPR, IPAUX. IRATIO. ISAVE. ISCALE, ITFIN. ITIME. ITIM2. 2 ITSPRD.NPASS.TFINAL.IDBUG1,EPSLN.MAXITR.MAXCUT, ~CBSKP 
	3 

	COMMON/FIRES/AFM(7), ASM(7), ISTATE(120. 15), ISTATS(9, 16.22), 1 IWORD(120. 15). IWORDS(9, 16.22),NFLM(7).NPYR(7). 2 RGS(10.7),RSS(7),TOTGAS(10),TOTSEM.TRGF(10), 3 TRGS(10),TRSF,TRSS,NCE(30).VITNR,TOTVIT.RADFIR(30), 4 ACM(7).AF(30).AFI.AEXP,COMB(30).DGK.FLML(30),FSN1. IGMN~. IGMXI, IGM~~.IGNFIR. IGNI~(~. 100).IGSN. ISFIRE(30).IVMAX(30). IZONE(30).~VMAX(30), ~VMIN(30).~VMN.~VMX.K.NFE(30),NFIRES,NI~C.NI~SG. 9 NPE(30),NSFL(7).OMEGA(30),PDH,PIGN.RF(20.4),RFS(7.4). 1 RFWS.RGF(10.7).RGFK(10),RHOZ(30),RSF(7).RSFK
	5 FSN2.FSN3.GAMMA(30), IBURN. IF(600), IGMNI, 
	6 
	7 IVMIN(30), IVMN. IVMX. IXFIRE, 
	e 

	COMMON/GASES/CHIL(11.5),CHIU(11. 5).CP,NGAS(11).NSPCS.PAMB.PF(5). 1 RHOAM.RHOL(5).RHOU(5).TAM,TL(5).TU(5).VOLL(5), 2 VOLU(5).ZD(S),XTHEN(120).WMOLEC(11).TWO(101). ~COR(120) 
	3 

	CQMMON/GMTRY/IMATL(20). IMATS(7). IMTLP(4). IMAX(30). IMIN(30). IRAYS(22).~MAX(30).~MIN(30).LSN.MAXELI.NS. 2 CH.CL(4).CW.DWS.HSTS. IARX(40. 15). IARY(40. 12), ICLL. 3 ICLR. lEND. IFIRL. IFiRR. ILSTL. ILSTR. IONE(9). ISSWL~(9, 10), ISSWRI(9, 10). ISSWR~(9.10), ISTART,NPRO~. IP~UL, IP~LL. IP~UR. IP~LR.~END.~ONE(9),~START,N~S.NSG.NV.SGWD(9). 7 SL,SWD(20),VN(20.3).VENTH(24),VENTW(24),VENTT(24). 8 XMN(30).XMX(30).XCOR(9).YCOR(9),Z(30).SSGWD,TVSG. 9 HT1.HT2.HT3.HT4(10).NSSTS,SLSW.SX(30).SZ(30). 1 CNCTNS(24).NCOMP
	1 IRAY(116), 
	4 ISSWLI(9, 10). 
	5 ISWSL(15,8). ISWSR(15,S), 
	6 

	COMMON/MATLS/TABX (18,7.6). TABY ( 18. 7. 6), NTXG. FOX I. RADTAB (7). RADI, 1 FOXr7).NMATLS.DGI,DQM(7),GAMI.QTAB(7). ITF(20). IRAMPT, 2 ITFC(20). ITFCS(7). ITFS(7), ITP(20), ITPC(20), ITPCS(7). ITP~(20), ITPES(7). ITPS(7),QCI.QP(7).GTAB(7),RHOI. 4 RHOM(7).RSI.RTAB(7).RTGI(10),UTAB(7),CNDCTY(7),XMUI. 5 XMFI,TKNS(7),TSL(30,2,4).TSP(2,2.4).CPM(7).WMMTL(7), 6 WMIGF.TKNSIN(7) 
	3 

	COMMON/PARAMS/GRAV, PI. GTR.RGAS. SIGMA, SGD.THOU. TOL. EC.EP COMMON/RADTN/ALPC,ABSCF(30).EB,QC(2) 
	C ---------------------------------------------------------------------­
	C OB~ECTIVE(S) C (1) EXAMINES THE CURRENT STATE OF ALL ELEMENTS. 1ST. AND THE PREVIOUS C STATE. ISTP, (PREVIOUS STATE IS THE STATE ~UST BEFORE THE START C OF THE LAST FLAME SPREAD CALCULATIONS.) IF THE TWO STATES ARE NOT C THE SAME RESET CHANGES ISTP TO 1ST IN PREPARATION FOR THE NEXT C PASS THRU THE FLAME SPREAD CALCS, 
	C ---------------------------------------------------------------------­
	C PART ONE -EXAMINE ALL ELEMENTS ON CABIN LINING SURFACES C LOOP OVER ALL VALUES OF THE I INDEX 1=0 10 1=1+1 O~ THE ~ INDEX ~=O 
	C LOOP OVER ALL VALUES 

	J"~+l. CVOUT(I,~, 1, 1ST, ISTP, ITFCP). 
	20. 
	CALL 

	C IF 1ST? IS NOT a 1ST, SET 1ST? = 1ST AND REPACK ISTATE IF( 1ST. EG. 1ST?) GO TO 30 IST?=IST 
	ISTATE(I,~)-ITFCP*100+ISTP*10+IST. IF(~. LT. ~MAX(l» GO TO20. 
	30 

	IF(I. LT. MAXELI) GO TO 10 C PART TWO -EXAMINE ALL ELEMENTS ON SEAT SURFACES C IS a THE SEAT GROUP NUMBER (1,2,3, ... ) AND IaIS+LSN C LOOP OVER THE SEAT II INDEX 
	I-LSN 40 1=1+1 IeaI-LSN ~~ INDEX ~~aO 
	C LOOP OVER THE SEAT 

	~~a..J..J+1. 11-0. 60 11=11+1. CVOUT(II,..J~, I, 1ST, ISTP. ITFCP). 
	:50 
	CALL 

	C IF ISTP IS NOT a 1ST. SET ISTP a 1ST AND REPACK ISTATS IF( ISTP. EG. 1ST> GO TO 70 ISTP=IST ISTATS(IS.II • ..J..J)=ITFCP*100+ISTP*10+IST 
	70. IF(II. LT. IMAX(1» GO'TO 60. IF(..J..J.LT. ..JMAX(I» GO TO :50. IF(I.LT.NS) GO TO 40. 
	C RETURN END 
	SUBROUTINE ISIDE( IFF, ISO) c ---------------------------------------------------------------------­
	c OB..JECTIVE (S) 
	(1) UNPACKS DATA FROM ARRAY ,'IF' TO DETERMINE WHICH ELEMENTS, IF ANY. 
	c 

	C AD..JOINING A GIVEN FLAMING ELEMENT ARE ALSO FLAMING. F. P. 'IFF' 
	C IS THE VALUE OF IF. ARRAY ISD(L) IS RETURNED WITH 
	C ISD(L) =0 IF SIDE L AD..JOINS ANOTHER FLAMING ELEMENT 
	C ISD(L) =1 IF SIDE L DOES NOT => IS ON EDGE OF A FIRE C NUMBERING OF SIDES IS AS SHOWN 
	C 
	C L=2 
	C XXXXXXX --) I INCREASING 
	C XX 
	C L=3X XL=4 
	C X X ..J INCREASING 
	C XXXXXXX 
	C L=1 
	C 
	DIMENSION ISO(4) 
	C IT1=IFF-(IFF/10)*10 IT=IFF-IT1 IT2=IT-(IT/100)*100 IT=IFF-IT2-IT1 IT3=I~-(IT/1000)*1000 ISO(4)=IFF/l000 ISD(l)=O IF( ITl. GT. 1) ISD( 1 )=1 ISO (2) =IT21 10 ISO(3)=IT3/100 RETURN END 
	SUBROUTINE CVOUTIII.JJ. I. 1ST. ISTP, ITFCPl 
	(7). ISTATEI 120, 1:1), ISTATS (9, 16,22l, 1 IWORD <120. 15), IWORDS (9, ll,,, :!:!), NFLM (7 l , NPYR (7). 2 RGS(10.7l,RSS(7),TOTGASl10l.TOTSEM,TRGF(10l, 3 TRGS(10l.TRSF.TRSS.NCE(30),VITNR,TOTVIT,RADFIR(30). 4 ACM(7).AFI30).AFI.AEXP,COMB(30).DOK.FLMLI30).FSN1. ~ FSN2.FSN3.GAMMA(30).IBURN. IF(600). IGMNI. IGMN~.IGMXI. IGMX~. IGNFIR. IGNI~(2. 100). IOSN. ISFIRE(30). IVMAX(30). 7 IVMIN(30l. IVMN. IVMX.IXFIRE. IZONE(30).JVMAXI30). a JVMINI30l. JVMN. JVMX.K.NFE(30).NFIRES.NIJC.NIJSQ. 9 NPE(30).NSFLI7l.0MEGA(30)
	COMMON/FIRE5/AFM( 7), ASM 
	6 

	IMAX(30)~ IMIN(30). 1 IRAY(116).IRAYSI:!2).JMAXI30).JMIN(30).LSN.MAXELI.NS. 2 CH.CL(4).CW.CWS.HSTS. IARX(40. 15).IARY(40. 12). ICLL. 3 ICLR. lEND. IFIRL. IFIRR. ILSTL. ILSTR. IONE(9), 4 ISSWLI(9. 10). ISSWLJ(9. 10). ISSWRI(9. 10). ISSWRJI9. 10). 1~. S), ISWSRI 1:1.8)-, ISTART. NPROJ. IPJUL. IPJLL. 
	COMMON/GMTRY/IMATL(20). IMATS(7). IMTLP(4). 
	, ISWSLI 

	o IPJUR.IPJLR.JEND.JONE(9).JSTART.NJS.NSG.NV.SGWD(9). 7 SL.SWD(20).VN(20.3).VENTH(24).VENTW(24).VENTTI:!4). S XMN(30).XMX(30).XCOR(9).YCOR(9).Z(30).SSGWD.TVSG. 9 HT1.HT2.HT3.HT4(10).NSSTS.SLSW.SX(30).SZ(30). 1 CNCTNS(24).NCOMPS.IFRCMP.FLOW(:!4).INTO(24).VTOTAL(4). 2 FHMIN 
	C ---------------------------------------------------------------------­
	C OBJECTIVEIS). C (1) TO UNPACK ISTATE AND ISTATS. F.P. 'I' IS THE SURFACE NUMBER.. C 'II.JJ' ARE THE ELEMENT INDICES. C COMMENTS'. C (1) WHEN DEALING WITH SEAT ELMNTS 'IS' IS THE SEAT GROUP NUMBER. C. 
	IF(I.GT. LSN) GO TO 10. ITEMP-ISTATE(II.JJ). GO TO20. 
	10 IS-I-LSN ITEMP-tSTATS(IS.II.JJ) C 
	20. IST-ITEMP-IITEMP/I0)*10. n-nEMP-IST. ISTP-(IT-(IT/I00)*100)/I0. ITFCP-ITEMP/I00. RETURN. END. 
	SUBROUTINE CWORD(IX. ITX. ITY> C ---------------------------------------------------------------------­
	C OB,JECTIVE (S > C (1) UNPACKS DATA IN IWORD AND IWORDS. RETURNING VALUES OF ITX AND ITY C 
	C ---------------------------------------------------------------------­
	C 
	C 
	C 

	IF(IX. LT.O> 
	IF(IX. LT.O> 
	GO 
	TO 
	10 

	C 
	C 

	ISG-1 
	ISG-1 

	ITEMP-IX 
	ITEMP-IX 

	GO 
	GO 
	TO 
	20 

	C 
	C 

	10 
	10 
	ISG:a-1 

	TR
	ITEMP=-IX 

	C 
	C 

	20 
	20 
	ITX=ITEMP-(ITEMP/10000>*10000 

	TR
	ITY=(IX~ISG*ITX>/10000 

	C 
	C 

	TR
	RETURN 

	TR
	END 


	A-165. 
	SUBROUTINE LINTINO. X,M,Yl 
	COMMON/MATLS/TABXI18,7,6),TABYI18,7,6),NTXG,FOXI,RADTABI7l,RADI, 1 FOX(7). NMATLS, DGI,DGM(7),GAMI,GTABI7), ITF(20), IRAMPT, 2 ITFCI20l, ITFCS(7), ITFS(7), ITP(20), ITPC(20). ITPCS(7). 3 ITPE(20), ITPES(7). ITPS(7),GCI,GPI7),GTABI7l.RHOI, 4 RHOMI7),RSI.RTABI7),RTGII 10),UTAB(7),CNDCTYI7), XMUI, 5 XMFI.TKNS(7).TSLI30.2,4),TSPI2,2,4),CPMI7),WMMTL(7), 6 WMIGF,TKNSIN(7) 
	C ---------------------------------------------------------------------­
	C OBJECTIVE IS) C (1) PROVIDE LINEAR INTERPOLATION IN TABLE OF MATERIALS DATA FOR C VALUES OF RADIATION LEVEL SUPPLIED AS F.P. 'X'. F.P. 'NO' e IS THE DATA ITEM TYPE. 'M' IS THE MATL NUMBER, AND 'V' IS C THE INTERPOLATED DATA VALUE RETURNED. C COMMENTS C (1) IF RADIATION VALUE IS LESS THAN THE F!RST VALUE OF THE THI~ FIRST VALUE IS RETURNED. IF THE C RADIATION IS GREATER THAN THE LAST VALUE, LINEAR EXTRAPOLATION IS C USED TO FIND THE RETURNED PROPERTY VALUE. C (2) THIS SUBR. ASSUMES SIX ENTRIES IN EACH TABL
	C PROPERTY IN THE TABLE, 

	MAX=6. L-O. 
	)
	1-1 IFIX. GE. TABXINO,M, I» GO TO 20 C RADIATION LEVEL IS LESS THAN THE LOWEST ,ENTRY IN THE RAD TABLE 10 Y=TABYINO.M, I) GO TO70 
	C 20 IFIX-TABXINO,M, I» 50,10,30 30 IFII. GE. MAX) GO TO 40 
	1-1+1 GO TO20 C 40 L=l C 
	50. S=ITABYINO.M. I)-TABYINO,M, I-l»!ITABXINO,M, I)-TABXINO,M. 1-1». IFIL. GT. 0) GO TO-oO. Y·S*IX~TABXINO,M. I-l»+TABVINO.M, 1-1). GO TO70. 
	C RADIATION LEVEL IS HIGHER THAN THE HIGHEST ENTRY IN THE RAD TABLE 60 Y=S*IX-TABXINO,M, I»+TABYINO.M. I) C 70 RETURN END 
	SUBROUTINE ERROR(NO) 
	C 
	C ---------------------------------------------------------------------­
	C OB,JECTI VE (S) C (1) PROVIDE ERROR CHECKING MESSAGES FOR CABIN GEOMETRY INPUT DATA C COMMENTS C (1) VALUE OF F.P. 'NO' SUPPLIED BY SUBR. RDGMTY IDENTIFIES ERROR TYPE 
	C ---------------------------------------------------------------------­
	WRITE(6,5) 
	5 
	5 
	5 
	FORMAT(lH1/5X,37H**PROGRAM 
	TERMINATION---INPUT ERROR**) 

	TR
	GO 
	TO(10,20,30,40, 50),NO 

	C 
	C 

	10 
	10 
	WRITE(6,15) 

	15 
	15 
	FORMAT(SX,21HMORE 
	THAN 
	20 SURFACES) 

	TR
	GO TO 100 

	C 
	C 

	20 
	20 
	WRITE(6,25) 

	25 
	25 
	FORMAT(5X,2~HMORE THAN 
	9 
	SEAT 
	GROUPS) 

	TR
	GO 
	TO 
	100 

	C 
	C 

	30 
	30 
	.WRITE(6,35) 

	35 
	35 
	FORMAT(5X,26HCEILING SURFACES--SEGUE
	NCE) 

	TR
	GO TO 100 

	C 
	C 

	40 
	40 
	WRITE(6,45) 

	45 
	45 
	FORMAT(SX,17HNO 
	OF 
	ELEM 
	GT 
	120) 

	C 
	C 

	50 
	50 
	WRITE(6,55) 

	55 
	55 
	FORMAT(5X,26HNO 
	OF 
	ELEM 
	ON 
	FLOOR 
	GT 
	600) 

	C 
	C 

	100 
	100 
	RETURN 

	TR
	END 


	APPENDIX B. 
	EXPRESSIONS FOR SEVERAL QUANTITIES. USED IN THE MODELING OF INTERIOR FIRES. 
	Equation (4-13) of Volume I gives the rate of entrainment of lower zone gases into the plume region of an interior fire. The expression contains the 
	. quantities Ys' us' and Ps which are, respectively, the fire column radius, qas velocity, and gas density at the top of the combustion zone. These quan­tities can, in turn, be written in terms of the characteristics of the fuel vapor at the fire base: llH, the effective heat of combustion of the fuel vapor; y, the stoichiometric oxygen-to-fuel mass ratio; Po the fuel vapor density; and Uo the fuel vapor "blowing" velocity at the fire base plane. In et~. involve the quantity w whi~h is computed using the lo
	c
	addition the expressions for Ys, 

	With the above definitions of symbols, the expressions for w, Ys, us'. and Ps are:. 
	(B-1) 
	Ys = 1.19YoEc1/5[w3(1_w)]-1/10 (B-2) 
	.5 i lila
	• [(1 + Y/X~2)' I (w/ + Y/x0)] 
	p
	p
	o 
	W
	2

	2/5
	• [PouI (PR, gyo) ]
	o 

	2. 
	Us = uo(yo/ys) [1 + h/x~02) I (wPR,/p)] 
	(B-3)

	o
	P= pR,w(l + Y/x~02) I (wPR,/P+ Y/xio2) 
	s 
	O 
	(B-4) 
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