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PREFACE

This airport noise prediction program has been developed at
the Transportation Systems Center. This work was accomplished under
the OST Office of Noise Abatement as part of PPA 0S-707.

The MOD 7 version updates earlier versions MOD 4, 5, and 6.
Major changes include:

Updated noise tables and elimination of obsolete tables
Addition of Ldn and ASDS and elimination of WECPNL

No upper bounds of quantities except a maximum of 2,500
grid points.

Reduced program size
Faster running time
Use of noise-table equations rather than points

Additional IMOD-7 input program.

Although two authors are identified for this manual, other
persons have also contributed to the content and development of
the MOD-7 capabilities. Mr., John Wesler, AEQ-2, provided all of
the mathematics for the accoustics as well as overall project
objectives. Mr. James Steinberg and Mr. Thomas Vaughan (TSC) made
contributions in the graphics area. Mr. Prescott Heald and Mr.
Michael Hoffman of Kentron Int'l.,, Ltd., contributed significantly
to the basic programming.

Mr. Leon Tritter of the Raytheon Service Company deserves
credit for valuable assistance in the editing and publication of
this manual.
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INTRODUCTION

Purpose of Document

The purpose of this document is to provide a description of
the MOD 7 Airport Noise Prediction Model and procedures for its use.
Instructions are also included for preparing and running a sample

case.

General Description of MOD-7 Airport Noise Prediction Model

The MOD-7 Airport Noise Prediction Model provides a user with
the ability to predict noise levels for selected points around an
airport for various combinations of number and types of aircraft
runway usage and a wide variety of aircraft operations. The model
includes four types of noise metrics as follows:

NE - Noise Exposure Forecast - equal weighting 24-hour period
NEF - Noise Exposure Forecast - day and night weightings
ASDS - Aircraft Sound Description System

Ldn Day-night Average Sound Level

The computer program is written in FORTRAN IV, and is
currently operational on a PRIME 300 mini-computer system. It is
also operational on other systems, including an IBM 360. Inputs
are disk files and outputs can be printouts of gridded numerical
values and/br a computer plot of selected noise contours. The
contour plotting routing is done at TSC on a PRIME 300 mini-
computer with a CALCOMP 1136 drum plotter. The plotting program is
readily adaptable to most computer-plotter systems.

Running time for the program is highly variable. The running

time is proportional to:
Number of flight operations
Complexity of flight paths

Number of grid points.

—




All aircraft noise data characteristics are stored in the
program. The user need enter only the airport geometry and the

operational data.



BACKGROUND

Operational Use of Previous Models

The Airport Noise Prediction Model has been operational for
more than three years at TSC., The applications of the model, whose
capabilities are indicated in Table 1, may be categorized into the
following areas.

a. Sensitivity Analyses of One Parameter. Studies have been
made of many individual parameters. This type of prediction is
relatively easy to prepare. CPU times on the PRIME 300 system are
a few seconds. Some examples include analyses of:

Engine retrofits

Climb and descent angle changes
Thrust changes

Speed changes

Flight path parameter changes.

b. Analyses of Multiple Parameters. This category requires
more input preparation and more CPU time than the single parameter

analysis. Some of these applications include:
Addition of operations from a new runway
Change of runway utilization
Combinations of items in a above.

c. Noise Prediction for an Entire Airport. This includes all
aircraft types, flight paths, takeoffs, landings, day and night
flights, etc. These studies have been done not only for individual

airports, but for multiple interacting airports. For example, a
study was made of the impact of wide-body jet aircraft upon National
Airport, Washington DC, One condition was that the number of
passenger seating remain constant for the totals of National, Dulles,
and Baltimore Airports.



TABLE 1. CAPABILITIES OF OPERATIONAL NOISE PREDICTION MODELS

INPUT PARAMETERS
RUNWAY (S) - LOCATION (S)
OPERATIONS DATA: e
RUNWAY (S) USED
TYPE AND NUMBER OF AIRCRAFT
DESIRED ENGINE/FAN RETROFIT
FLIGHT PATH, CLIMB ANGLE, THRUST

TAKEOFF/LANDING
TIME OF DAY
EXCESS GROUND ATTENUATION
SHIELDING

COMPUTER PROCESSING INSTRUCTIONS
TITLE
LOCATION OF GROUND OBSERVER POINTS
NE, NEF, ASDS,OR Ldn METRIC

OUTPUT DEVICE (S)
CONTOUR LEVEL
OBSERVER GRID ARRAY OR SINGLE POINT
PROCESSING FUNCTIONS
SELECT AIRCRAFT DATA
SELECT NOISE DATA
MODIFY STORED DATA, IF INSTRUCTED
CALCULATE NE, NEF, L OR ASDS
CALCULATE CONTOURS
OUTPUTS
CONTOUR LEVEL PLOTS ON CALCOMP PLOTTER
LINE PRINTOUT OF NOISE LEVEL (S)

dn’



Enhancements

The noise model can produce individual grid points of
calculated noise levels or contours of noise levels from the
selected grid array. Often the major reason for the study will
be to determine the noise impact on people. TSC has developed
additional capabilities for combining on a single CALCOMP plot:

The selected contour(s) of predicted noise

A map of key locations and geography for reference

Centroids of population levels

A summation of population levels

A summation of population within the noise contour.
Figure 1 shows the above for Washington National Airport.

O0f the above five capabilities listed, the contouring
routine is the only one included in the MOD 7 program. The
others are accomplished by post processing and are listed to
show examples of additional ways to present output information.
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CAPABILITIES

Options and Parameters Related to Noise Prediction Calculations

The Noise Prediction Model will calculate predicted noise
values at selected grid points around an airport. The following
options are available:

NE, NEF, L., ASDS metrics
Individual observer sites on a grid of observer sites
Shielding and excess ground attenuation,
The following parameters must be supplied by the user:
Runways
Number of flight paths
Type of aircraft
Takeoff or landing
Number of day flights
Number of night flights
Flight path geometry

Engine thrusts and/or speeds.

Flight Paths

Each flight path is composed of one or more segments. A
segment of a flight path is defined as one where there is no
change of direction, change of turn radius, or climb or descent
angle. Thus, ground roll would be one segment, and 1liftoff at
constant climb angle and a helical turn at constant climb angle
and constant radius would each be single segments.

Flights
Any number of flights may be used. One flight, as seen on a
sample coding sheet, contains the following items:

One type of aircraft




Constant numbers of day and night operations
Constant flight paths for all operations
Either takeoff or landing

Same beginning speeds for all operations
Same ending speeds for allméperations

Same beginning thrusts for all operations
Same ending thrusts for all operations.

When any change is made in the above parameters, an additional
flight is required.

MOD-7 Noise Data Table

Table 2 provides data pertaining to aircraft and engine types
associated with the flights referred to above. The appearance of an
asterisk in the EPNL Data or dBA Data column denotes the existence,
in the model, of noise data of the type specified for that column.
For example, the Lear Jet (aircraft type 10) does have EPNL versus
distance information stored in the model (indicated by an asterisk
in the EPNL Data column), but does not have any dBA versus distance
data (indicated by the nonexistence of an asterisk in the dBA Data
column). This means that NE and NEF may be calculated for a Lear
Jet, but ASDS or Ldn can not be calculated.

-



Coding
Number

Lo I = N & o T N T N e

10
46
47
48
49
50
51
52
53
54
55
56
57
58
56
60
61
63
64
65
66

EPNL
Data

*

*

TABLE 2.

dBA
Data

MOD 7 NOISE DATA

Aircraft
Type

747-200
L-1011
707-320B
707-320
727-200
DC9-32
F27

2 PISTON/OVER

12000 LB.

2 PISTON/UNDER

12000 LB.
LEARJET
747-200B
707-320B
727-200
737-200
747-100
707-320B/QN
727-200/QN
737-200/QN
707-320B/RFN
DC-8-61
DC-89-63
DC-8-63/REN
727-200/REN
737-200/REN
DC-9-30/RFN
DC-8-61/REN
DC-8-61
DC-10-10
DC-9-30
CONCORDE

Description

(JT9D-3A)

(JT4A-3)
(JT8D-9)
(JT8D-7)
(2 PROPJET)

(CJ610-6)
(JT9D-7/QN)
(JT3D-3B)
(JT8D-9,-15)
(JT8D-9,-15)
(JT9D-7)
(JT3D- 3D/QN)

(JT8D-9/QN, -15/QN)
(JT8D-9/QN,-15/QN)

(JT3D/RFN)
(JT3D- 3D)

(JT3D-7)

(JT3D/REN)
(JT8D/REN)
(JT8D/RFN)
(JT8D/REN)
(JT3D/RFN)

(CF6-6D)
(JT8D-9)




MOD-7 METRICS

The noise metrics available in the MOD 7 Noise Prediction
Model are presented in this section. The items of interest include:

Symbols used in derivation of noise prediction equations
Elements comprising the model

Noise prediction equations.

Symbols

Terms used in the noise prediction equations are defined in
Table 3, and are geometrically identified as noted in the paragraph,
Noise Prediction Model Equations.

Elements Comprising the Model

The following describes the elements comprising the model:

a. Noise Exposure (NE): Calculates the cumulative noise

exposure at points on the ground around an airport, assuming equal
weighting throughout the period considered (normally an average
24-hour day).

b. Noise Exposure Forecast (NEF): Calculates the cumulative

noise exposure in the same manner as the Noise Exposure procedure,
but applies a heavier emphasis, or weighting, for nighttime flights
(normally defined as those occurring between 2200 and 0700 during
an average day).

In the calculation of noise exposure values, aircraft noise
levels are expressed in terms of Effective Perceived Noise Levels
(EPNL) in units of EPNdB. This calculated value represents the
loudness sensation (called Perceived Noise Level in PNdB) created
for an "average" observer, considering the sound intensity and
frequency spectrum generated by an aircraft, plus corrections for
single frequency (or pure tone) content in the noise spectrum (if
any) and the time duration of the aircraft's flyby. In simulating

10



TABLE 3.

DEFINITIONS OF SYMBOLS USED IN NOISE PREDICTION EQUATIONS

Symbol

Definition

N Number of total flight paths

k Flight path k

Xijk The subscript ijk* indicates that the value X has
been evaluated at the observer point 0jj with respect
to point P, the point along the flight path k that
is the minimum distance to the observer at point
Oij'

dijk Distance (feet) from point O0ij to P for flight k

Bijk Observer elevation angle (radians) at point 0ij for
flight k toward P

Y Correction factor for elevation angle R

vijk Velocity (knots) at point P for flight k

Eijk EPNdB (or dBA) at point Oij for the flight path k
from noise table (Table 2) with function g(Xijk)

Vijk Speed correction term at point Oij for flight path k

Sijk Shielding correction term at point Oij for flight
path k

Aijk Excess ground attenuation term at point Oij for
flight path k

Hpg Number of operations for day (m=1), evening (m=2),
and night (m=3) for specified flight k

W, Weighting factor on operations

E. Background reference noise level (dBA)

T Number of seconds in 24-hour day (86400)

*Figures 2 and 3 illustrate the points and subscripts referenced

above.

11
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the noise exposure near an airport, it is convenient to group air-
craft into classes, based on noise characteristics and takeoff and
landing profiles. Each class is assigned a set of EPNdB-versus-
distance curves for various engine thrust levels, and a set of take-
off climb profiles for appropriate ranges of gross takeoff weight.

€. Aircraft Sound Description System (ASDS): This concept
sums the periods of time during which the noise from aircraft
exceeds a fixed A-weighted sound level during a fixed period such

as a 24-hour day. The results are plotted as equal-time contours
around the airport. Initially, the sound level threshold above
which the time is counted has been selected as 85 dBA. The noise
éxposure computer model has the ability to preselect this threshold,
at the user's option, using the 85 dBA value as a default value,

d. Day-night Average Sound Level (Ldn): This concept is
identical to the NEF concept, except that A-weighted decibels are
used to represent the aircraft noise levels in lieu uf Effective
Perceived Noise Level, and a dBA 10 penalty is added to night-

time noise levels in lieu of the 16.7 multiplier for nighttime
flights used in the NEF concept. Since performance data

for aircraft noise are available only as noise-thrust-altitude
curves in peak A-weighted decibels, the time duration of the air-
craft noise is also calculated, in order to integrate the
"Effective A-weighted Noise Level."

In all procedures, the algorithms for calculating closest
point of approach, noise level from closest point of approach and
thrust setting, excess ground attenuation, and shielding are the
same.

€. Correction Factors

(1) Velocity correction
(2) Shielding correction
(3) Excess ground attenuation correction

(4) -88: A number to ensure that the NEF is not confused
numerically with other metric values.

13

—— e e o ——



Noise Prediction Model Equations

The noise prediction equations [Eq(l) through Eq(4)] are used
for calculation of values for the noise metrics NEij, NEFij,
ASDSij, and Ldnij' The subscript ijk is defined in Table 3 (see
Xijk)’ and i, j, ij, and ijk are identified at various points in
Figures 2 and 3. Parameters frequently used in the equations are
first defined (Table 4)* and, where required, discussed to establish

the validity for their use in Eqs(1) through (4).
The equations for the four metrics are as follows:

For Metric NE

- B
NE;; = 10 logy ( > 10°) gg ... ... .. Eq(D)
k=1

where

B = 10
[ - - _
Eijk = Bijx ~ Rijx 7 Sijx 7 Vijx
Eijr - 8(di51
Wy = 1
Wy = 1
Wy = 1

*Table 4 follows Eq(4) and expressions for related parameters.

14



For Metric NEF

N

D

NEFij = 10 log10< :E 10 ) -88 ¢« + + 4+ . . . . . . ... Eq(2)
k=1

3
where '
Eijk + 10 10g10<n2; WmHmk)

D = 10

1] = - - -
ik T Biji T Mg T Sijr  Vigk

Eijx = 8(dijx)

= 16.67

=
(93]
|

For Metric ASD§i

N
- -5

> __B:l;:-—-.‘hi.k - ai Tijk ” Yijk
1.689 vy ¥ i j

ASDSij = < k=1 V..

Eq (3)

9 Otherwise

where
o1
Tijk = 8 (Bijy)

Biji ™ Br " Aggi v Sigx

*For a discussion of ASDS calculations by use of TSC MOD 7, refer to
Appendix A,

15




For Metric Lan

g N F
T
B iik 10-1
Ldnij = Ep + 10 loglo‘?l + zi "fL‘ [(Hlk * HZk) ( 2.3 F)
k=1

6. 8
(A5 G)]ﬁ ... Ea(®)
where '
E.., - E
F = ijk R
10
\
. Eijk - ER + 10
10
2 2 _ 42 . d. .
. 1.689 ¥. Tijk " Yijk "1k > Tigk
Tijk T : ijk
0 Otherwise
-1 -
g (Bl - 10) (Bijx = 100 > By
r.., = .
ijk -1 E Otherwise
g R '
E'. =E.. -A.._ -8.. -V

le 1Jk 1Jk 1Jk iJk

ijk - 80510
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PREPARATION OF A NOISE PREDICTION SAMPLE CASE

This manual is intended for general purpose application.
Certain parameters in the input can will be set at fixed values to
accommodate running the MOD 7 on computer systems other than at
DOT/TSC. Parameters of this type will be identified with a + symbol.

Types of Input Data

Two basic sets of input data must be provided to the computer:
(a) Command file
(b) Operation file.

The command file provides computer processing types of instructions,
and the operation file translates the airport flight operations

into the input data. The files, when completed, are submitted for
batch processing. (Processing is discussed in the section,
PROGRAMMING.)

Command File - Data Content

The command file contains the data listed in Table 5. These
data are entered onto a coding sheet in the manner indicated in
Figure 7.

Command File - Instructions for Preparation

Table 6 supplements information given in Table 5, and serves
as instructional guide for preparation of the command file. The
discussion relates to the same, and correspondingly numbered, items
as in Table 5.

Observer Grid Elevation

In the sample case of Figure 7, the upper left grid corner z
coordinate (elevation) is -0.1. This value for z is chosen to
avoid the possibility of an observer location coinciding with a
flight path. If an observer location falls on a flight path,

a small discontinuity in noise values may occur. (Refer also to
Figure 2 for relative observer and path locations.) This small
discontinuity is due to indeterminate states in evaluating shield-
ing and attenuation factors. Both factors depend on B, an
observer elevation angle, which becomes indeterminate when the
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2,2.2

TESTA

TESTB

G

AIRPOR

NOMAME

Bo47

jalofvg

ipag. 10080.
~5800. 280ua. -0.1

FIGURE 7. SAMPLE CASE OF COMMAND FILE
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TABLE 6. INSTRUCTIONS FOR PREPARATION OF COMMAND FILE
Item Instruction

1. XREF This is for ASDS and Ldn'

2. NCASES This represents the number of cases
being run in this batch submission.
The number must equal that of separate
operation files.

3. IOPT(1l) An aircraft shielding term.

1 = no shielding
2 = shielding
For default, value 2 is suggested.
I0PT(2) For excess ground attenuation
1 = no attenuation
2 = 138
3 = 38 (the quietest)
For default, value 2 is suggested.
NTYP Selection of desired metric.
1 = NE
2 = NEF
3 = ASDS
4 = Ldn

4, OPFILE Name of input (operation) file.

5. GFILE Name of output file (normally same as
OPFILE name)

6. Grid Enter G for operation file.

7. AOFILE(1) Name of a file containing runway
geometry to be read by plotter
routine.

8. AOFILE(2) Name for output grid file, reserved for

future use. (Enter DUMMY)
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TABLE 6. INSTRUCTIONS FOR PREPARATION OF COMMAND FILE (CONTINUED)

Item Instruction
*9, NCOLS Number of columns of grid points.
10. NROWS Number of rows for grid points.
11. DX,DY Spacing of grid points.
12. CORN(1,2,3) Upper left-hand corner coordinates of
;hi gg%g.matrix. For z coordinate use

*Items 9-12
a. Ttems 9-12 include the description of the ground receiver grid

lo

Ko

points for which the output noise values are calculated. (The
running time of the program is directly proportional to the
number of grid points.)

The grid points are selected to enclose a constant-level noise
contour and establish a '"thin'" density of grid points to
determine the closure of the contour. When it has been
determined, a readjustment of grid spacing and coverage may be
made.

Once the first estimated shape and coverage of the contour are
established, the upper left hand (x,y,z) will be established,
to be followed by the x and y distances, and then by the Ax
and Ay spacings, which fix the number of columns and rows.
When a change is made, say of DX and DY, the number of columns
and the number of rows are to be changed accordingly.

Tt should be noted that a maximum of 2500 grid points may be
uscd for cach run. lor ua larger casce a mosiac of two or more
runs, each with 2500 grid points, is used.
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distance between observer and flight path is zero. 1In such cases,
the program assigns a value to B. This allows computations to
proceed, but can affect the final noise computation by as much

as 3 dB.

Operation File

Preparation of the operation file is in accordance with the
data provided on coding sheets 1 and 2 of Figure 8. These data
represent the airport runway(s), flight paths, and flight opera-
tional data. The flight paths and segments for a flight model are
described geometrically, and also in legend format, in Figure 9.

In the preparation of the operation file, the elements that
make up a flight and segments in the order shown on the preprinted
coding sheets of Figure 8 are listed below:

1. Number of flights : As defined in CAPABILITIES,
paragraph titled Flights.
2. Takeoff : Enter 1.
Landing : Enter 2.
3. Day operations : Total for 24-hour period(0700-2200)
Evening operations : Enter 0 (this will be removed, since
it is no longer used)
Night operations : Enter total for 24-hour period
(2200-0700)
4, Segment : Enter number and type, where

straight line = 1 and helix = 2.
Note that the segment number is for
editing the input case and is not
read into the computer. See Figure
9, and also CAPABILITIES, para-
graph titled Flight Paths.

Beginning thrust : For this segment

End thrust : For this segment. Note that thrust
and speed changes will be reflected
in the following 1,000 feet.

7. X,Y,Z Begin : Coordinates for beginning of this
segment., Note that Z, altitude,
must be provided for the beginning
of each segment, and that all
X,Y,Z entries are in feet,

8. X,Y End : For this segment
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9. Climb angle : Enter value,
10.* Begin and End speeds : Enter in knots.

11. Circulation : Use only for helix, where segment
type=2, clockwise=-1, and counter-
clockwise = +1.

12. X,Y : Coordinates for center of helix

The next identical set is for the next segment of this flight.
When all segments are completed for this flight, enter -1 into
TYPE.

For each segment the beginning X, Y, Z coordinates must be
entered. When a flight path has more than two segments, the user
must calculate these coordinates. Also there is redundancy in
entering thrusts, speeds etc. for both the ending of one segment
and the beginning of the next segment. To save the user the task
of calculating as well as entering duplicate data, a versatile
input module, IMOD-7, has been written by TSC and is available for
usage with MOD-7. Experience has shown that the preparation of
the input operation file has been significantly simplified and the
input errors have been reduced. A description of this module and
a discussion on its use in the preparation of an input case are

contained in Appendix B,

*
NOTE: A speed of zero knots produces infinite noise.

Consequently, a small value such as 0.5 :
? .5 m
when zero speed is desired. ay be substituted
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TAKEOFF
TAKEOFF

LANDING
TAKEOFF
LANDING
TAKEOFF
LANDING

OR LANDING ROLL

INITIAL CLIMB

FINAL DESCENT

COUNTERCLOCKWISE TURN § CLIMB
COUNTERCLOCKWISE TURN § DESCENT
CLIMB

DESCENT

FIGURE 9. MULTIPLE SEGMENT FLIGHT PATH
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SAMPLE CASE

This section demonstrates the presentation of a sample case.
The data provided may be used to assist in the preparation of
necessary files, and also in the validation of output grid
calculations. The sample case data correspond to data already
shown in previous figures and tables, and will be so noted in
the following exposition.

Statement of the Sample Case

A 747-200 aircraft will take off on the X-axis runway from an
origin 0,0,0. Ground roll is 5500 feet. A constant climb angle
of 9 degrees will be maintained. At 15,000 feet ground track, a
counterclockwise helical turn of 90° will start. The last segment
is a straight line to 90,000 feet more (ground track).

Preparation of Command File for TSC PRIME 300 System

The following is the sample case command file.

Coding Description
1 One case

020202 Shielding, 13 BETA Attenuation, NEF
TESTA Operation File Name
TESTB Output File Name (grid file)
G Grid/Loci Flag
AIRPORT Airport File Name
NONAME Operation File Name

47 Rows of grid points

47 Columns of grid points
1000, 1000 DX, DY spacings of grids
-5000, 30,000, -0.1 X, Y, Z top left hand corner grid point

Preparation of Operation File

The operation file is prepared from the input data on the
coding sheets of Figure 8. The following details are entered
on the basis of these data.
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ACTYPE 46 (from Table 2)
1

TAKEOFF =

DAY OPS = 1

EVE OPS = 0

NITE OPS = 0

SEG 1 = 1 (for straight line)
BEG THRUST = 100.

END THRUST = 100.

X, Y, Z BEGIN 0,0,0, (any values may be used, but these
simplify the calculations required)
X,Y END 0,5500. which is the ground roll

CLIMB ANGLE

BEG, END SPEED 160. 160.
CIRCULATION - omitted because SEG TYPE = 1
CENTER OF HELIX - omitted because SEG TYPE = 1

This completes segment 1.

Segment 2 is entered in a similar fashion. X, Y, Z points are
calculated by trigonometry by user.

Segment 3 is the 90° helical turn. The X, Y, Z points must be
calculated. The circulation = +1 because it is counterclockwise.

Segment 4 is a straight line out to any selected value that
will exceed the expected grid point coverage.

The operation file program is indicated in Figure 10.

With respect to the steps beginning with the X, Y, Z BEGIN
statement contained in the data for segment 1, care must be taken in
entering landings. Habit suggests entering the flight path seg-
ments in the order that they are traversed by the aircraft (Figure
11). This certainly may be done, but there are two disadvantages:

(a) A distant start point's z coordinate must be calculated.

(b) The descent angle must be entered as a negative climb
angle (e.g., -3°)., The omission of the minus sign is a

common user error.,

An easier way to structure the same case is to pretend the
aircraft is "flying backwards' (Figure 12). That way the last z
need not be calculated, and the climb angle can be entered as a
positive value (e.g., 3°). Since speed or thrust changes are
automatically averaged out over the first 1000 feet of a flight
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NUMBER OF~FLITES

NUMBER OF~FLITES

FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITE
FLITC

1

1
1
i
1
1
1
1
!
1
1
i
1
1
1
1
l
1
1
1
1
L
1
1
1
1
1
1
l
l
1
I
1
1
1
1

ACTYPE

TAKEDFF OF LANDING
DAYy OPS

EYE OPS

MITE OP3

SEG 1 TVPE

SEG 1 BFG THRUST
SEG I EHD THRUST
SEG 1 X% 2 BEGIN
SER 1 XY £ END
SEG 1 CLIMB AMGLE
SEG { BEG EMD SPD
SER 2 TYPE

5EQ 2 BEG THRUST
SEG 2 END THRUST
SEG 2 XY Z BEGIN
SEG 2 X% Z END
SEG 2 CLTMB AHGLE
SEG 2 BEG ENMD SPD
SEG 3 TYPE

5EG 3 BER THRUST
5EG 3 END THRUST
SEG 3 %W Z BEGIM
5EG 3 x Y Z END
SEG 3 CLIMB mHLLE
SEG 3 BEG EHD SPD
5EG 3 CIRCULATINN
SEG 3 CENTER OF HELIX
SER 4 TWPE

SER 4 BEG THRUST
SEB 4 EMD THRUST
CEG 4 X% v 7 BEGIN
5EG 4 XY Z END
SEG 4 CLIMB ANGLE
5EG 4 BES ENMD SPID
5EG 5 TYFE

FIGURE 10.
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LANDING

RUNWAY

FIGURE 11. NORMAL ROUTINE OF ENTERING FLIGHT PATH SEGMENTS IN
LANDING

30

RUNWAY

FIGURE 12. CONCEPT OF PLANE LANDING AS '""'BACKWARD TAKEOFE"

path segment, it is possible that "flying backwards" will affect
these changes at the wrong end of the segment. If this is un-
acceptable, then plane direction must be reversed, or an artificial
extra segment inserted to accommodate the transition.
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Output Grid Calculations

The sample case output calculations of NEF levels for each
observer point are indicated in the sheets of Figure 13. The
order of printing is left to right and top to bottom, starting
at the upper left-hand point of the specified grid matix. To draw
smooth contours at the grill's edge, the program arguments the user
specified grid by a one-row one-colume border around the entire
grid. For example, if a user specifies a 47 x 47 grid the computer
produces a 49 x 49 grid. The original grid is interior to the
argumented grid. Element (2,2) of the argumented grid corresponds
to element (1,1) of the original grid. Thus, the upper left
corner coordinates specified in the input case belong to point
(2,2) of the output grid file.
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2
45
43
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-500@.60 39600.00 -0.10
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0.965E-03 0. 12vE-02 B.163E-02 B.22VE-B2 8,320 -A2 B.417E-02 0.573F-02
0.733E-02 A.111E-01 R.156E-A1 D.221E-A1 B.3136-01 A.443E-01 A.617E-T1
8.833E-01 0.107E OB B.126E OB 9. 133E A0 6.126E 90 A. 16TE 0O N.83ZE-F1
B.S17E-B1 B.443E-91 B.Z13E-61 9.221F-01 ¥, 154F~81 A.111IE-31 A, /793E-02
0.573E-02 0.417E-02 A.3AGE-02 A.227E-A2 A, 163F-02 A, 147E-02 0.965E-03
0.172E-02 8.173E-B2 8.174E-02 B, 174F-82 N.I75E-02 8.176E-N2 A, 137E-A3
0.173C-03 B.220E-B3 0.280E-W3 G.360E-03 9.454E-93 Q.802E-A3 0.70RE-B3
0. 104E-B2 B.138F-02 8.135E-02 A.2500-02 U.Z41E-G2 0.470E-02 A.655E-A2
0.925E-02 B.132E-A1 A.191E-B1 0.280E-A1 O.414E-A1 B.€17E-81 3.915E-01
0.133E B8 0.185E 1A A.237E 6O 0.25%E A0 0.232F A0 A.185C 00 B.133E A6
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B.272E-02 0.274E-0G2 0.27RE-B2 0.27v8F-A2 M. 2VIF-B2 0.281E-02 B.,282E-92
B.2B4E-82 0.234E-0% 0.309E-03 A.387E-AZ B.502E-33 0.RTCE-AF D.80.4E-03
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B.185E 00 6.10YE 08 0.642E-71 B.401F-01 B.2500-91 6.17BE-21 O.115E-11
A.793E-62 v.556E-02 A.33FE-B2 B.285E-A2 0.2WBE-82 A.154E-82 0.11°F-02
B.345E-02 ©.348E-P2 0.331£-02 B.353F--02 A.I55C-02 §.357C-A2 0.360E-02
8.361E-02 B.2630-P2 A.36C5E-93 0.394E-03 0.512E-B3 O.E7AE-A3 B.834E-03
0.118F-32 B.15BE-02 P.215E-02 0.295E-92 0.411E-32 A.L81E-A2 §,834E-02
0.122E-81 B.182F-81 W.Z28DE-01 0.443C §1 A.F25E-B1 A. 1260 00 0.232E #2
0.473E 60 B.113F A1 0.368E Al 0,915k 01 P,.360E A1 A.113E 01 0.473E 00
0.232E AY B.126E B A.728C-01 A.443:~01 A.ZR0E-B1 @, 1B2E-A) A, 122E-01

FIGURE 13A. OUTPUT DATA GRID MATRIX
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AIRPOR

.834E-B2
LA449E-a2
-A63E-82
. 119E-@2
124E-81
.S41E RO
.293E 84
.843E-02
.S64E--82
.956E-02
. 113E-02
124E-01
.941E 08
.253F 00
.34BE-82
T2TE-A?
TP3E-82
L 118E-R2
L124E-81
.541F 80
L253E b6
.B848E-R2
.941E-82
L1B1E-81
. 113E-0D2
.124E-01
.S41E 08
.253E 0o
.848E-02
L 123E-01
J132E-A1
L119E-8a2
.124E-01
.941E Ae
L253E By
.843E-02
J161E-81
LA7EE-B1
. IBBE-01
L124E-G1
.541E 08
L253E a8
.B4RE-82
.212E-01
L233E-B1
.253BE-B1
L239E-A1
. 148E @i

WO OIICODIRIINDNIHRIIIEIIIIODDIIIIONEOD IO EOEDOODIOODIDO

.581E-B2 8.411E-A2
L444E-02 N.447E-32
.466E-02 B.468E-A2
.16RE-A2 0.217E-32
. 187E-A1 B.288E-01
.149E @1 B.515E 061
L133E 96 B.761E-D1
L990E-AZ2 B.417E-R2
-369E-02 B.574E--02
.6BBE~-BZ2 §.604E-02
. I6BOE-P2 8.217E-B2
.18YE-A1 0.283E-a1
.148E 81 8.913& A1
L133E AR B.761E-A1
.S98E-02 A.417E-D2
.734F-02 A.7v41E-02
VPBE-B2 9.734E--02
L1BRE-B2 b.217E-02
.137E-A1 9.283E-01
.145E B81 A.919E 81
133 B0 B.7E1E-O1
.98BE-B2 8.417E-BZ
LO02E-82 B.9R2E-82
.182E-01 9, 102E-A1
. 1ENE-B2 B.217E-62
L1GPE-81 B.288E-01
.149E @1 8.915E A1
L133C A0 B.7e1E-01
.S90E-02 0.417E-G2
L124F-@1 B, 126E-21
133E-81 0. 135E-01
L16BE-B2 B.217E-02
JIBYE-A1 0.238E-01
143E 21 0.319E A1
L133E @0 B.7R1E-D1
.O90E-AZ B.417E-B2
. 163E-81 B.165E-01
L17FE-B1 B, 17V3E-01
L160E-G2 B.217E-02
L1BVE-B1 8.228E-01
.145E 81 B.913E @1
L133E BB A.761E-B1
LO90E-B2 D.417E-AZ
.215E-81 6.218E-01
.235E-01 B.233E-01
.292E-A1 B.373E-02
L370E-A1 B,3588E-11
L434E @1 A,285E a7

FIGURE 13B.

L I e e o I w0 Y o Y e I O o o B o o I w0 v O o it I A I o R v R v

el

. 295E-02
LAS1E-02
. Z96E-B3
.2959E-82
LASBE-B1
.337E B4
.4330-A1
.£39E-A2
.973E-02
.GAVE-AZ
L290E-A2
LA93E-81
LA3VE B4
LASRE-01
L298E-02
T 4BE-02
L FEYE-B02
L208E-A2
LAG8E-01
.337E 04
LASBE-M1
.298E-02
.97 1E-0A2
. 1A3E-0n1
L238E-MA2
LA98E-01
.337E 04
.498E-A1
L238E-02
LA27E-01

.458E-1A1
L337E Bl
.408E-n1
.295E-92
L221E-81
L24BE-D1
.528e-02
LOV3E-A1
L3358 D4

NIRRT DD

OUTPUT DATA GRID MATRIX

37

. .. -
D D300 ®IIEGOIIISOIIIIIICOIIREIIIIIOONCODDDITIRIOD

.213E-02
.434E-02
.S13E-83
L417E-B2
.761E-0G1
.915E B1
.28Be-A1
217E-B2
.534E-B2
.515E-B3
L417E-A2
.YBIE-N1
LO19E Bt
.23BE-81
L2ITE-A2
L7S4F-02
L94E-D2
L417E-B2
.7E1E-B81
.918C 81
.288E-M1
L217E-A2
.981E-B2
. 1a4E-~A1
L417E-02
.761E-01
LOI15E A1
.2B3E-B1
.2170-02
.128F-81
. 137E-B1
LA1TE-D2
.7RIE-81
L913E 91
LZ2RBE-61
.21vC-02
. 168E-81
. 1H2E-01
LA17E-B2
.7ThI1E-81
L2108 921
.2B3c-91
L217E-02
.224E-01
. 243E-01
L7E0E-82
.163E 0B
.285F B2

=

AR DIVIZAIIEOIICADIODR

OO IIIDIAODIDIROEORAIIRORAIDDDDDIOINDAO I

. 13BE-B82
L437E-02
.675C-03
.599E-A2
.133E B8
. 148E 01

187E-B1

. 16HE-BZ
.588LE-62
.E73E-03
.S9nE-32
L 133F 08
. 149E 21
- 1RVE-O1
. 1EBRE-02
LRIE 22
.67OE-03
.G90E-02
.133E 98
. 149E 81
.187E-61

168E-82

.59nE-02
L1R4E-01
.S98E-G2

I3E 60
149E 91

L18FE-A1
. 1RRE-B2

130E-61

. 130E-01
.oYBE-B2
.133E 00
.140E 81
L187FE-@1
. 16BE-B2
L171E-01
. 132E-01
.350E-R2
.133E 2
. 143E @1
AIBYE-v1
1eRC-82
L2PVE-BT
.245E-01
. 10BE-O1
L313F oA
L434E 81

=

by I Iy Y I i i

. 11BE-82
LdeRE-82
.891E-83
.848E-92
.2533E Ba
.541E a2
L 124E-81
L 11BE-482
LS92E-97
L391E-03
. 840 -2
L253E 049
.S41E B8
. 124E-21
. 118E-BX
.TETE-B2
LBI1E-G3
.B4RE-B2
L253F OB
.541E BO
L 1z4C-81

L18E-82

LO08E-12
.BOIE-B3
L B4A0E-B2
L255E BA
L541E B
C124E-81
. 119E-A2
L1E3IE-81
. 135E-81
.R4BE-02
L253E @A
.041C am
L 124E-01
. 119E-82

v3E-01

. 185E-01
.B43E-02
.253E By
.941E 0@
. 1z24E-01
. H18E-R2
. 230E-01
247C-6B1
. 1835E-81
LREGE B
L1498 @1



e

AIRPCR

.635E 00 0.313E @0
. 139E-A1 9. 1A8E-@1
.280E-81 B.235E-01
.312E-B1 0.316E-01
.338E-01 0.341E-A1
-357E-01 B.59BE-A1
.283E Nl B.121E @2
.11BE @1 @.518E PO
.234E-81 9. 157E-01
.374E-81 O.381E-01
LA21E-81 0.423E-a1
LA62E-B1 B.467E-D1
.437E-B1 B.723E-A1
.54d2E 891 8.133E 82
.I8PE a1 B.7S1E @@
.297E-B1 0.198E-01
.591E-81 B.512E-P1
.O74E~-B1 9.583E-A1
-6329E-01 0.647E-01
.556E-01 8.896E-01
-357E 01 8.135E @2
.271E 81 8.119E 61
.360E-B1 B.238F-01
.675E-81 A.691E-01
.787E-01 B.003E-01
.891E-81 9.905E-01
.673C-01 B.11RE B8
.564E 01 7. 135E @2
.275E 01 B.148E a1
-427E-01 0.280E-3
.913E-B1 B.933F-61
.IG9E 08 B.111C 689
.126E B0 8.128E 06
-818E-01 9. 140F @
.9B6E 9! W.132F Az
.278E A1 9.158E 81
.OHBYE-81 8.327E-01
-124E @0 0, 128E 20
-131E 8O A.i55E 9@
.17SE 09 B.183E @0
.284E an B, 185E A0
.962E 81 9.128E @2
.273F 81 B.151E 91
.012E-01 B.33%E-81
-1B68E @88 B.174E AA
.212E B0 B.218E 80
.258E B0 A.265E 08
.382FE 98 B.367E 99

EGDGEDGQGGSDEESBESDBOOIDEGB@GSGS

. 165E 84
.7T30E-A2
.290E-01
.32BE-01
. 344E-R1
L9A3E-01
.465E B2
L2710 DA
. 1@3E-01
. 383E-01
.434E-01
LAT2E-11
-11Z2E an
.474E 92
.374E D@
. 135E-21
.522E-B1
.993E-01
LBS3E-P1
. 15BE 00
-436E B2
.O17E 6@
C161E-B1
.7AFC-81
.S1BE-B1
.918E-A1
.131F 95
L423E 92
.B11E nAa
. 188E-A1
.963E-01
.114E £A
. 1308E Ba
.26BE oA

L3030 B2 4,
L925E B8
. 148E-a1
. 135E BA
.163E AO
. 190E @4
.931F gA
.631E A2
.531E 2@
. 169E-31
. 136E GO
.231E g/
.27BE aa
.535E BB

LBE7E Wy
.217E-@1
.131E Bo
. 1535E na
.157E @A
.334E AR
.343E B2
.875E 6o
.251E-P1
. 18BE PO
.225E 68
.27 1E BB
.337C 0|

FIGURE 13C.

-DGSBGSDDQDBODDDDDEEG

L973E-A1
.52BE-A2
.284E-B1
.324E-01
.794E -a2
L 152E @0
.FBYE A3
. 152E @@
L754E-02
.A395E-P1
L44BE-71
LAvrE-al
.284E 16
.38%E B3
.204E 28
L938E-G2
.533E-A1
.603E-01
.662E-A1
-26CE A0
L183E 23
.ZBRE A6
.i111E-a1
L723k-71
.833E-01
.930E-01
.363E DA
L123F A3

I63E AD

-179E-A1
.98BE-D1
. 116E B3
.13ZE Q8
LS25E @A

294E 92

OUTPUT

38

.27 1E
.4638E

L374E
L474E
. 113E

LSI17E
LA55E
. 156E

LGl1E
L4235k
L 191F

.181E
. 113E
. 134E
H.267E
9.ZR%E
A.26EE

-DDDDDL'JDDOIDD‘DDDQDDQDDBGBD'DIDDD'D'BQBB

0. 162Ee-

R.132E
. 167FE
1. 194E
3.8735E
3. 343E

.588E-
.37BE-A2
L299E~
.328E-01
. 1A8E-R1

REZE-
. S43ZE-
.B12E-B1
.LBSE-B1

.TBIF-
L P3TE-
.548E-D1
.942E-

.9anF-

n1

A1

6B
2

.90ZE-R1
534
L4R1E-
LAARE~11
L 135E-81

-A2

a1

aa
Fiz
fal]
a2
g1

an
Kbz
Gn
a2
81

a1
8o
[z
[A15]
12
[0
[a]5]
5l
an
a2
nn
1
[515]
20
(1]
513
A2
[5]%}

3. 116E-81

1. 192k
.238E
3. 2R4E

. H3uk

5]
B
£
A.334E
9
5}
4}
B

00
18
20
na

fac i v B o I s xS e O Byl )

DDIBGDGDL‘JGGOBGBDDS@BS\-DL‘?BG@SDD-:IDEJDGEDIS

LA7BE-A1
.2740-02
L3B3E-01
L331E-G1
.157E-01
.S13E fAAQ
L1ZIE Az
LGSRE-D]
L3BAE-12
.463E-91
LA52E-01
L1520 -G
LFS1E 0n
. 133E §2
Lr23E-01
L4v4E-a2
LS57E-01
B21F-m1
.238E-01
.1I9F 81

L L43E G
L135E AL
.L10E a0
LBARE-O2
.1B4E On
L121E 0@
. 136E 00
LI5PE Bl
C132E A2
. 140E Ba
rez2e-nz
.143E €0
LA7PIE 68
. 187E Aa
L1S1E @l
L 128E B2
L18%E PG
.813E-02
.192E B0
.24%E PR
L290E o
- 152F At

D L0000 T 000D OD0 0D

[ i e Y i I

o

:DDC@DSG@DECDEJBBBGGDBBDvD

DATA GRID MATRIX

.2R9E-A1
L201E-62
-3N2E-A1
.335E-A1
CC34E-31
LLIRE @1
L20%E A1
L35FE-B1
.2GNE- B2
L4iSE-01
LASTE-O1
L29VE-81
. 180E a1

Sl 281

LAGTE-B
. S43E-02
<oedeE-f1
L670E-01
LJE0E-a1
.27 1E @1
.35¢E A1
LS93E-01
-NZe-A2
PV IF-01
L877E-01
LA2TE-AL
.2Y3E 91
.S64E a1
.BY3E-A1
-AS8E-n2
) S
L1235 BB

J2E @O

L27RE ®©1
C9EBBE M1
.813E-n1
L5IVE-D2
. 147E or
L I7SE A&
.Z201E 0/
L279E A1
L562E A1
. 1P3E BA
LO¥9E-AZ

205E ae



AIRPOR

VDRI DO IIIDIAOOIOOOORNIDIIORAEICOOEEEERINOODOR®®

. 554
.278E
TP LE~
.227E
.296E
L37SE
. A54E
.S43E
.276E
. 166E
. 3035E
.414E
.S4BE
LB35:
.92BE
L273E
.181E
L4B3E
S74E
.8BZE
. 1BBE
.951E
.233E
L997VE-
L321E
.FVOE
.116E
. 168BE
.BESE
L237E
L948E -~
.BASE
. 18ZE
. 1E3E
L 259E
.907E
.2R1E
LBI1PE-
V7LE
127E
L217E
L382E
. 118E
L 1BZE
.BSRE-
.BEAE
. 146E
L2R3E

81
a1
a1
aldl
4]d]
2@
we
a1
01
ld}
ald}
ala}
6o
a0
a1
a1
ala}
ap
jald]
§]a]
a1
a1
a1
a1
aldl
als}
B
@l
ai
ai1
a1
e
01
g1
a1l
81
a1
a1
als|
a1
a1
a1
B2
a1
a1
a6
Al
al

ST 00003000 E D

. 123E
. 152E
.463E-
.236E
. 387E
.387E
.465E
11YE
. 152E
.983E-
L312E
L432E
.569E
.7 16E
. 11BE
L151E
7O3E~
. 425k

f.603E
8.8338E

&

L112E
.118E
. 143E
LB95E~-
.S32E
.§25E
. 123E
L17PE
. 122E
. 134E
.GE5E~
L602C
. 183K
L174E
L2FTE
. 145E
. 128E
LD43E~
.B26E
. 137E
.234E
.415E
. 158E
.99BE
.6O3BE-
L925E
. 155E
.287E

FIGURE 13D,

a2
a1
a1
e
ala}
2a
e
n2
al
a1
09
an
ae
515
az
01
a1l
ne
an
als]
a1
a2
01
01
1A
a0
a1
a1
a2
01
a1
no
a1
a1
Al
a2
a1
a1
au
a1
a1
a1
az
a1
f1
jalsl
21
a1

D000 CE00ITIDICEIIADE

D000 DD

[acx ]

. 394K
.BG8BE
.294E-
.246E
L318E
.358E
.475E
. 268E
.832k
.354E-
.334E
.438E
.59BE
LF3RE
L 236E
L0B2E
A4
R
.633E
.8V7E
.116E
L215E
.247E
LAE2E-
.924E
LB7VaE
L1298
. 185E
. 287E
.79RE
A3GE-
. 733F
TR
. 186E
.295E
.183E
.7238E
.438E-
. 326K
. 147E
. 234E
.431E
. 173E
LR2TE
L435E-
LA5YE
L 172E
LA14E

a2
4]}
g1
ald]
an
jala}
na
a2
51a]
g1
ne
alg]
ala]
ala}
B2
no
1
na
[ala]
5]5]
a1
Bz
Baa
61
aa
Az}
a1l
[l
B2
6a
a1
aa
Al
a1
fil
nz
a]q]
a1
ala}
1
a1
a1
nz
Be
G1
)
al
i

B.536E B2 0.304E
A.535E 08 B.337E
0.194E-81 B.132F~
A.255F A8 B.265E
B8.3223E 80 9.34iE
A.410E A6 A.421E
A.537E 00 A.882E
A.432E @2 B.268E
0.537E DG B.339E
R.227E-#1 B.151E-
0.349E B0 B.364E
0.463E 00 B.488E
A.611E BB B.632E
B.755E OB A.882E
A.354E B2 a.236E
@.538C 88 0.341E
0.273E-01 B.17EE-
A.47AE B8 A, 494E
fM.6B4E BB B.E9VE
0.916E B85 B.936E
B.120E A1 B.127E
3.234E 82 0.288E
B.522E 66 9.322E
0.282E~-61 0.181&E-
2.619[C A0 6.65EE
A.925F AR @.979E
A.137C A1 B. 144E
B.194E A1 A.ZNEE
B.242E A2 9. 138F
A.433E 08 A.306E
A.268E-91 @.173E-
A.787E AR 0O,348E
B.125E 81 O.133E
A.199E 01 9.213E
W.314E 01 D.237F
A.18%E B2 O, 120E
2.459E BO B.297E
A.330E-A1 R.ZZ1E-
B.951E A0 A.182E
B.159E. A1 1.172E
A.275E @1 A.238E
A.491E 01 O.53FE
A.136E B2 0.0347FE
A.406E @8 0.265E
A.316E-01 2.208E-
A.187E 01 B.11GE
A.187E Al B.Z2B3E
G.3450 71 0.370E

a2
s}
a1
4]}
26
29
B0
B
nae
A1
a1}
51}
06
AL}
02
(alg}
B1
o
a1}
B5
a1
n2
B0
81
a6
an

ai

Al
a2
515
a1
83}
A1
a1
31
nz
5]9]
Bl
Al
5
A1
81
53]
an
31
a1
()
551

)

DERADIN DO 32D

OO0 IIDIOEIXRINIOLDIIIODICICS DD

. 123E
.218E
L914E~
L273E
L352E
L433E
. 182E
.1IVE
2218
L 183E-
. 330k
.SAZE
LG53E

151E

L LIBE
L222E
L 118E-
LS19E
.731E
.996F

17EE

. 160E
L217E
LA21F-
.694E
. 1B4E
. 15Z2E
. 236k
.B36E
L 204E
. 117E-
LRYAFE
. 142E
L2728
L411E
L0E6E
L13FE
L 118E-
. 118E
. 185E
L324E
LB33E
L4475k
. 188E
1350~
. 125E
L221E
-410E

a2
a0
a2
414}
an
20
a1
82
ala]
Al
a2
00
a0
Ol
n2
a0
1
al4]
5]4]
(als}
21
02
aa

-1

]l
a1
a1
a1
a2l
als]
a1
na
a1
a1
a1l
1
515]
21
ol
Gl
At
a1
a1
a3s}
g1
fil
i1
a1

OCCOIOOOOHIDIDIOEIIAEAC

DRI IR ITIOoOEIIOOIEODIZEDD

OUTPUT DATA GRID MATRIX

39

.554E 81
. 139E 0@
.B45E-BZ
.2BLE B@
.364E 08
.444E @@
LATED [
L5433k B1
47E 80
L T23E-02
.357E BE
.928E @@
LOPSE Ba
.273E A1
L220E At
L 148E @/
.B15E-07
a.
.CB6E 85
.104E 81

S46E BB

297E @1

.490E [1
. 146E 0@
.83iE-02
.73EE o0
.118E 81
. 16DE 01
L396E 81
.433E 0]
. 133E 08
.8B55-82
.957E Ba
L1528 o1
.243E 01
.S790 81
L35AE 81
.173C 8@
. PRAE-02
. 110E 61
.200E 01
L352E 01
LG51E @1
.284E 81
.123E 0@
. 9AEF-02
. 135E 91
.241C Bl
.450C 61



AIRPOR

ﬁS&@E&SS@GS@DDYBGQGGDSG&@@SSGSGGGSE@@S@@@

DO

.SRAEE @1
. 133E 82
.132E 81
.783E-01
-B8393E 69
. 194E 31
.2B2E 81
.962E 01
.114E B2
-182FE D1
.634E-B1
-060E 88
. 146K 81
.263E 081
.OA6E @1
.778E 81
.7O4E BH
.6AZE-@A1
.7Y1E 86
L127E 81
.217E A1

.382E B1

.472E 81
.565E B9
.93%E-11
.64SE B8R
L 182E Bl
. 163E A1
.239E 81
.287E 081
.43BE 08
-46EE-B1
.921F B8
.779E 08
-116E 81
. 168E 81
.173E B!
.317E 68
L 206E-01
.483E B8
.OV4E B0
-B382E BB
. 188 B1

18vE @1

.231E 4@

.

332E-@1

.365E 06
.414E 0B

B
5}
5}
5}
B
8
B
a
B
3
a.
8
8
4}
5]
4]
0
8
g

0
5}
G}
5}
a
4}
a
a
5}
5]
B
5.
0
B
5]
B
B
4]
4]
4}
B
a
5}
4]
B

.960E @1 0.AR2BE A1
< 140E B2 8. 127E A2
.818E O B.S10E AL
-959E-01 0.4D4E-31
.962E 00 9. 104E A1
.167E @1 A.182E A1
.309E @1 0.348E 61
.627E B1 A.7@1C A1
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.615E-B2
LA425E-82
J41E-82
L304E-83
LAEBE-BZ
LAYvE-B2
LABRE-R2
ATTE-B2
.334E-0n2
. 1R9C-A2
L326C-A3



NOISE CONTOUR PLOTTING

A major feature of the Airport Noise Prediction Model is its
ability to provide noise contour plots of selected noise levels.

This function is achieved by use of a CALCOMP plotter and CALCOMP
software.

In the following description, the contouring process for pro-
ducing output plots is performed by use of MOD-7 and PLOT-7 equip-

ment in accordapce with the block diagram arrangement shown in
Figure 14,

MOD -7
INPUT OUTPUT
| PRIME 300 |— o LINE PRINT
FILE FILE GRID VALUES
OUTPUT
CALCOMP
PRIME 300 |— g o1  nNoisE
PLOTTER CONTOURS
PLOT-7

FIGURE 14. TSC PROCESSING SYSTEM FOR OBTAINING NOISE CONTOUR
PLOT

The MOD-7 grid matrix output file is inserted into the PLOT-7
plotting program. The program draws any selected number of contour
levels (up to 16) of equal noise exposure values, a title, runways,
flight paths, and the calculated area within the contour. The fol-
lowing inputs are required for this program:

Number of segments (number of grid matrix output files)
Name of an airport file

Names of grid matrix output files

44



Desired noise levels
Title
Scaling factor of the plot.

An airport file that contains the data for the runways and
flight paths is required. (If this feature is not desired, the
file may consist of at least four blank lines.) An airport file
of the type described is shown in Figure 15. The contents of this
figure form the structure of the airport geometry file named in
the command file (mnemonic AOFILE(1l) of Table 5) and read by the
plotting routine.

TITLE Airport descriptive title (unused)
RLAT ,RLONG Latitude and longitude of airport (unused)
NRUNS Integer number of runways (110)
For NAME Runway descriptive title
‘each X(1),Y(1) x-, y-coordinates (ft) of beginning of
run- runway
way X(2),Y(2) x-, y-coordinates (ft) of end of runway
WDTH Width of runway (ft)
NPATHS Integer number of flight paths (110)
NAME Flight path descriptive title
(" NSEG Integer number of segments (I10)
TYPE Flight segment type
(0 = straight line, -1 = cw¥*, + 1 = ccw**)
For For X(1),Y(1) x-, y-coordinates of beginning of segment
each< each X(2),Y(2) x-, y-coordinates of end of segment
ath seg- X(3),Y(3) x-, y-coordinates of center of helical
P ment path
\

FIGURE 15. AIRPORT FILE (.APT)

A noise contour plot is shown in Figure 16. The coordinate
system shown in Figure 16 is the same as the one used in creating
the operation file. The X and Y units are expreésed in feet.
Note that the plot would be 'smoother" if a higher density of
grid spacings had been selected.
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PROGRAMMING

This section describes the operations necessary to process the

MOD-7 and PLOT-7 programs, using the sample case as an example.

Processing

Command and operation files are prepared in advance using

local system routines. MOD-7 is then executed producing output in

the form of selected metric values for each grid point specified.
These values are on an output file as named by the user. On the
PRIME 300 system at TSC the outputs are on a disk file. A line
printout is available.

On the TSC system, plotting of noise contours is obtained
from the PRIME 300 and a CALCOMP drum plotter, using the PLOT-7
routine and the CALCOMP library.

The MOD-7 Airport Noise Prediction Model currently runs on
the PRIME 300 computer at TSC. The prime is a 16-bit mini com-
puter which uses 8-bit ASCII code. All file handling is done

with PRIME software, which is machine specific, and logical device

numbers for FORTRAN are not necessarily transferable to other

machines.
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FIGURE 17. DESCRIPTIVE FLOW CHART FOR MOD-7
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TABLE 7. MOD-7 PROGRAM

C roDvy
C
C PRIME-3B@ WERSIDN OF AIRPORT NOISE PREDICTION MODEL
r
INTEGER CFILE(3).0PFILEC3).GFILE(3).ACFILE
COMMOM/CHTRL/AOF ILE (3.2) .HCOLS. HROLS.
b DXL DY. CORM (3) . HOBS
COMMOM MO ISE/IDPT(2) .NTYP.WF (2.3 .SURC(2)
COMMON/FLITES/FLT(14%)
C
C GET COMMAND FILE MAME AMD OFEW IT
LRITEC1. 1688}
1889 FORMAT(" ENTER COMMAND FILE MAME: “. 1HE)
READC1. 181@) (CFILEC(I). I=1.3)
1018 FORMRT(3A2)
CAlLL SEARCHCI.CFILE.1.8)
C
C REARD MO. 0OF CARSES AMD CHECK LIMITS
READ (5. 1841) HCASES
1848 FORMATCIZ2Y
IF(HCASES.LE.B) GD TO 28
C
C READ ATTCHUATION AKD SHIELDIMG OFTIOHS
READ(S. 1098 IAPTC1) . IDRTC2).MIYF
1058 FORMATC(S123
IFCIOPTCLY LT, 1) IDPTCLY =1
IFCIOPT(1).GT.2) IOPTO1) =2
IFCTOPTC2).LT. 1) 10RPT{Z2)=1
IFCIOPT(2) . GT.3) I10PT(21=3

[ ]

LOOF THROUGH ALL. CASES
DO 18 ICASE=1.MCASES

C READ MAME DOF OPERATIOHCIHPUTY AMD GRID(DUTPUT) FILES
REMD(S. 1010 (OPFILECIY . 1=1.3)
READ(S.1016) (CFILECI) . 1=1.3)

C
C SET UF ERACH
CALL SEARCHC(L.OFFILE.Z2.M)
CALL SERRCH(Z2.GFILE.Z.5)
C
C REARD GRIDALOCI FLAG

READCS. 1060 IGM
1RE6 FORMATCRL) .
IFCIGM .ME. 11IG) GO TO 2@
C

C RERD AIRFORT FILE HAME
READC(S5.187@) CCROFILECI. D). I=1.3).J=1.2)
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C MoD7?

1878 FORMAT(3R2-3A2)
LRITE(7.1A78) ((ADFILE(I.J).1=1.3),.0=1,2)
LRITE(?Y, 1048) HTYP
C
C READ GRID IMFO
READ (5. 1030) HCOLS. NROWS. DX, DY CCORNCI) . I=1,3)
1839 FORMAT( 14/ 14/2F 16.2/3F 16, 2)
MCOLS=NCOLS+2
MROLIS=NROLIS+2
NUBS=HCOLS+MROLIS
C
C HUMBER OF OBSERVERS MUST BE LESS THAM 2589 11
IF(HOBS.GT.2506) GO TO 2a
C
C WRITE GRID INFO OMTO QUTPUT FILE
WRITECY. 18800 HCOLS. MROLIS. DX. Iy . (CORNCIY . I1=1.3)
C
C PROCESS
CALL MOD?
C
C CLOSE FILES AND LUGP BACK FOR MNRE CASES
CALL SERRCH(:1RM.GFILE.3.8)
CALL SEARCH(4.03.3)
CALL SEARCH(4.R,:2)

10 COMTINUE
C
GO TO 30
C
C ERROR IF HERE
28 LWRITECL, 1896)
1828 FORMAT (" ERRUR SOMEWHLCRE)
[
30 CALL SERRCH(4,A.3)

CALL SEARCH(4.m8.2)
CALL SEARRCH(4.A.1)

CALL EXIT

EMD
C
C
[

SUBRDUTIME MOD?
(™
C COMPUTATIONAL MODULE FOR AIRPORT NOISE PREDICTINN MODEL,
C
C INPUT: COMMAMD FILE UMIT 1. DEWYICE 5
C OPERATION FILE UMIT 2. DEVICE &
C OUTPUT: GRID FILE UNIT 3. DEWICE 7
C

TABLE 7. MOD-7 PROGRAM (CONT'D)
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MODY

[}

INTEGER AOFILE

COMMOMAMOISE/IORPT(2) . NTYP.WF(2.3).SUBC(2)

COMMOMAFLITES/FLT{145)
COMMOM/CHTRL-AOF ILEC3. 2) ., NCOLS - NROLJS .
X DX.DY.CORH(3:.MOBS

[

RESERYE LOCATIONS FOR IWTERMAL VARIABLES
DIMEMSIOH MFILE(3) .PHNOISE(SS.
x YHOISE (250880 . IOHAMC3)

00

DATAR WF{1.1).UF(2.10/1..1./.
HUF 1. 23, WF (2,23 71,0 1.7,
HUF (1.3 WF(2.3) 71, . 1R.G7/

DATA SUBCC(1).SUBC(2),353.R.88.8/

0

RERD(G. 1088) HWFLTS
1083 FORMAT (40X, 3X. 142
I[F(MFLTS.LE.@) CALL EXIT

DOME LIITH IMITIAL IWPUT
IMITIALIZE ALL SUMMED NOISE YALUES TO ZERO
DN 2@ J=1.25a8
YHOISECI) =0.0
5] COMTIMUE

[y I o B

[ ]

C LOOF THROUGH ALL FLIGHTS
DD VB ITWD=1.HFLTS

C

C READ FLIGHT SPECIFICATION FRGM FILE
READCE. 100Q) TACTYP
FLTC1)=FLOATC(IACTYFY 0.2
READIE. 1BAA) ITORL
IFCITORL.LT.!1 .OR. ITORL.LT.2) ITORL=1
FLT(2) =FLOATCITORLY+3.2
RERD (G, 1080 NDOPS
IFCHDOPS.LT.8) HDOFS=1
FLTC3) =FLOAT(HDOPS)
READ(G. 1BBAY NEOGRS
IFCHEDOPS.LT.AY HEDPS=A
FLTC(4) =Fi_0OAT(HEDOPS)
FEADCG. 1BOBY HHOPS
IFCHHOPS,LT.2) #HOPS=0
FLTCS) =FLOATHNORS)

{EAD SEGMEHT DATA FOR THIS FLIGHT
T =1

SET UP WEIGHTIMG FACTORS AMD SUBTRACTIOM CONMSTANTS

TABLE 7. MOD-7 PROGRAM (CONT'D)
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C MODv¥

C
C SET SUBSCRIPT FNR FLIGHT ARRAY
Z8 ISUB=(J~1)k14+5
READ (6. 18BB) IS5TYP
TFCISGTYP.LT.1 .OR. ISGTYF.GT.2) GO TO 59
FLTCISUB) =ISRTYP
READ(6.1018) FLTCISUB+1)
1818 FORMAT (40X. 3F 18, 2)
READC(E. 10161 FLT(ISUR+Z)
READ (6. 1518) FLTCISUB+3) . FLT(ISUB+4) . FLTC ISUR+S)
READ (6. 1B1A) FLT CISUB+G) .FLTCISLE+7)
READ(A. 18283 CLMBEN
128 FORMATra49x.F12.2)
FLTCISUB+3) =CLIMBR-S7. 29
READ(G. 1A10) FLTCISUB412) , FLTCISUB+13)
[
C SET CIRCULATIOH
FLTUISUB+3) =ISGTYP-1
C
C TEST FOR STRAIGHT LIME
[FCISGTYP.EN. 1) GO TD 4@
L
L HOT STRAIGHT LIME. READ HELIX DATA
READ (6. 1818 CN
FLTCISUB+9) =1,
IFCO.LT.8FLT(ISUB+9) =—1,
READ (5. 18 1[E) FLTCISUB+18) .FLT(ISUB+11)

C

C LODP BACK TO GET NEXT SEGMCMT DATA

40 J=J+1

C

C TEST FOR HOT TOO FAMY SEGHEMTS ALREADY

IF(J.LE.18) GO TD 28
ISUB=ISUB+14
[
C DOME WITH SEGMEHTS FNR THIS FLIGHT. SET FLAG
90 FLTCISUBY=-1.@
C
C LOOP THROLGH ALL DBSERVERS
DO 68 I=1.M0RS

C

C RETRIFYL DBSERYER CODRDIMATES
GQ=CDRH(1)+FLDHTLFI—IJHHEDUS)*DX—UX
GB=EDRH(2)—FLDRTfMDD(I—l,HFDUS)}*DY+DY
LC=CORM(3)

[

C COMPUTE IMCREMEMTAL HOISE VALUE FOR THIS OBSERVER

CALL ANMOD(GA.GB.GC.¥HOISE. [ER)

TABLE 7. MOD-7 PROGRAM (CONT'D)
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r Mop?

C
L TEST FOR ERROR RETURN FROM ANMOD
IFCIER.NE.B®) GO TO 5O

[ By

MO ERROR. ACCUMULATE HOISC YALUCS
WHUISE (1) =HOISE (1) 4+XNOTSE

C

C CONTIWUE THRU OBSERYER LOQOP

&ea COMTINUE

C

C COMTINUE THRU FLIGHT Loop

gl COMTTNLE

C

C LRITE OUT GRID VALUES

LRITE(?. 1A3E} (VHDISE(J) . I=1.NOBS)

1233 FORMATC(PELR.3)
C
C RETURH

RETURN

END
C
C
C
SUBROUTINE ANMOD (X. Y. Z. XHOISE. [ER)

C
C THIS SUBROUTINE COMPUTES MOISE LEVELS AT A SPECIFIED
T OBSERVATIOM POINT FOR A GIVEM FLIGHT. )
C
C  ARGUMENTS:
C L COORDIMATES OF OBSERVATION POINT CINPUT ARG.)
C *HOISF  NOISE LEYELS COMPUTED AT 0BSERVATION POINT.
C IER AN ERROR CODE
C =0 HNO ERRORS
C =1 MO SEGMEMTS IM FLIGHT PATH
C
C SUBROUTIMES REGUIRED
C DMIN
[ DREPNL
C DEA
C ATTEN
C SHLD
C .
C GAIN ACCESS TO COMMAM VARIABLES

COMMOM/FLITES/FLT( 1453
CDMNGH/HDISE/IDPT(EJ,NTYP,UF(E,SJ,SUBE(2J

[ a]

SET UP ARRAYS
DIMENSION T(210. TOFT(21)

TABLE 7. MOD-7 PROGRAM (CONT'D)
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58

MODY

SET SEGMENT COUNTER AT ZERQ
ISEG=0

ASSUME HO ERPORS
IER=8

COMPUTE SEGMEMTS BEGIMMING SUBSCRIPT TH FLIGHT RRRAY
ISUD=ISEG*14+6

HAYE ALL SEGMEWMTS CEEN PROCESSED
IF(FLTCISUB) .LE.A.B) GO TO RA

THIS SEGMEMT HWEEDS PROCESSIMG. INHCREMENT SEGMENT COUNTER
ISEG=ISEG+!

IS THIS THE FIRST SEGMENT
IFCISEG.EQ.1) GO TO 48

THIS IS NOT THE FIRST SEGMENT. ESTABL ISH WORKING ARRAY OF
FLIGHT PARAMETERS.
DO 20 I=1.9
K=ISUB+I+2
T =FLT KD
TC19) =FLTCISUB+12)
TL20) =FLTCISUB+13)
TO18) =X
TCil) =Y
TC12)=2
TOI3)=FLTCISUR+1D
TC14) =FLTCISUB+2)

COMPUTE CLOSET APPROACH WALUES FOR THIS SEGMENT
CRLL DMIMCT)

IS THIS SEGMENT MOT CZLOSEST
IFCTC1S) . GE.TOPT(153) RO TO 18

UPDATE CLOSEST SEGHMEMT
Do 30 I=1.21
TOPTCI)=TC(I)

50 TO 18

ASSUNME DPTIMUIM YALUES = 1ST SEGMENTS WALUES
DD 5B I=1.9
{=1SUB+I+2
TOPTCI)=FLTCK)
TOPT(18) =%

TABLE 7. MOD-7 PROGRAM (CONT'D)
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C  ™MaDy

TORPTC1L) =Y

TOPTC(12) =2

TOPTC133=FLT(?)
TOPTC14)=FLT(8)
TOPTC19)=FLLT(18)
TOPT(26)=FLT(19)
CALL DMIMCTORT)

C
C RETURM TD PROCESS MEXT SEGMENT
GO 10O 18
C
C IF THFRE NRE HO SLGMEMTS SET FRROR CODE
514 IFCISEG) vO0.70.00
e IER=1
RETURN
C

C CNMPUTE EPHL YALUE FDOR THIS FLIGHT.

go KCY=ICURVE(FLT(1))

11a [FCABS(TOPT(1723-1.)120.130. 136

1208 BETA=ATAN(TOPT(17)/SARTC(1.8-TOPT(17)%0¥K2))
N TN 148

136 BETA=1.5708

148 HDIST=TOPTC(15)#*COS(BETA)

C

C ACCOUNT FOR EXCESS GROUMD ATTEMUATION
KOPT=I0OPT(2)
GO TOC158.166.178) .. KOPT

158 YAL=0,
<0 TO 180

168 CALL ATTEMCIZ.,HDIST.TOPT(16) .BETA. YAL)
GO TO 184

17h CALL ATTCH (3. HDIST. TOPT(16) . BETA. VALY

ACCOUMT FOR SHIELDIMG FFFCCT
80 KOPT=I0PT(1)

GO TO (208.190) .KOPT
198 CALL SHLDC(BETA.DYAD)
YAL=YAL+DYAQ

— )0

ACCOUNT FOR SPEED FACTOR
2a SPD=10 ALOG1B(TOPT(211-16A.)

O0OMNnNOO

COMPUTE HOISE LEVEL COMTRIBUTIONS AT THIS POINT
LO TO (218.228). HTYP

[ e

FOR ABSOLUTE MOISE LEVEL
218 CALL DBAKCY. TOPT(16).TOPT(15) .EFNL)

TABLE 7. MOD-7 PROGRAM (CONT'D)
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C  MOD¥

EPNL =EPHL-YAL-5FD
RETURM

o000

FOR EPHL COMPUTATION
220 CALL DBEPML (KCY. TOPTC16), TOPTC15) . EPNL)
CPHL =EPML.-%AL~-5FD
I=HTYP
A=0.0
bo 221 J=1.3
221 A=A+UFCL. J)*FLTCI+2)
HMOISE=18, #k( (EPHL+1R. %ALOG1A(A) -SUBCC 1)) /10.)
RETURN

EHD

o000

FUNMCTIOM I[CURVECACTYFE)

COMPUTES AIRCRAFT TWPE TO SELECT PROPER CURWE
AHD CHECKS FOR INVALID AIRCRAFT TYPES.
CONTATHS DESCRIPTIONS OF AIRCRAFT TYPES.

*#=DNTA AVAILABLE FOR DBA COMPUTATIONS

TYPE DESCRIPTIDH

74y-208 (JT3D-3AR)

L-1811

vB7-3208B

7B7-3280 (JT4R-3)

727206 (JTGD-9)

DC3-32 (JTRD-7)

F27 (2 PROPJET)

2 PISTON/OYER 128380 LB.
2 PISTOM/UNDER 12088 LB.
16 LEARJET fCJB1B-5)

46 *r47-2088 (JTID-7-0M)

47 *kPB7~-328B (JT3D-3B)

48 *727-208 (JTBD-9.-15)

49 *CA7-208 (JTSD-9.-15)

oy *kPd7e—-108 (JTID-7)

51 *7B7-3200-0M (JT3D-3D/0N)
52 *P27-200/08 (JTED-S-QN.-15-0N)
33 *737-200/Q4 (JTBD-9/RN. - 15-0H)
54 787 -320B/RFH (JT3D/RFH)
tula) #DC-8-61 (JT3D-3D)

56 *DC-89-63 (JT3D-7)

WOONDOWA WM —

OO0 O00O00000N0O00cONOO00000000000D000

TABLE 7. MOD-7 PROGRAM (CONT'D)
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MOD?

ar DC-B6-63/RFN (JT3D/RFN)
58 727 -208/RFH (JTBD/RFH)
39 737-200/RFM (JT3D/RFH)
€0 DC-9-38-RFN (JTSD-RFM)
61 DC-8-61/RFMN (JITZD/RFN)
63 DC-B-61

64  *DC-10-18 (CF&-£D)

65 #DC-9-38 (JTBD-9)

66 COHCORNE

COMPUTE AIRCRAFT TYPE
J=IF I (ACTYFE)

CHECK FOR WALID AIRCRAFT TYPE
IFCI.3T.18.AND.J.LT.46) G0 TO 18
IF(J.EQ.62.0R.J.GT.GE) GO TO 10
ICURVE=J

RE TURM

HFRE IF UMKNOWH AIRCRAFT TYPE
18 PRINT 1S
3 FORMATC" IMYALID AIRCRAFT TYPE - PROGRAM HALTED”)
CALL SEARCH(4.8.1)
CALI. SEARCH(4.08.2)
CALL SEARCH(4.8.3)
CHLL EXIT
END
SUBROUTIME DMIMCT)
THIS SUBROUTIME COMPUTES YALUES ASSOCIATED
WITH A POINT OF CLOSEST AFPROACH GH A
FLIGHT PATH. (EITHER STRAIGHT LI{HE GR HELICAL)

ARGUMEMTS :
T = YECTOR ARRAY OF LENHGTH 21

TC1) = X COORD OF START OF TRAJECTORY

T(2) = % COORD UF START OF TRAJECTORY

TC3) = Z COORD OF START NF TRAJECTURY

T(4) = X CODRD OF END OF TRAJECTORY

T(3) = ¥ COORD OF END OF TRAJECTORY

T(6) = CLIMB OR DESCENT AMGLE(+,-) IN RADIANS

Te?) = CIRCULATIOW(CCW.CL) (+1.-1) (8)=STRAIGHT L.INE
T(B) = ¥ COORD OF HELIX AXIS

T(3) = ¥ COORD OF HELIX AXIS
T(1B)= X COORD OF OBSFRVER

TABLE 7. MOD-7 PROGRAM (CONT'D)
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C MODVY

TC11)= ¥ COORD CF OBSERVER

T(12)= Z CNORD OF QNBSERYER

TC13)= THRUST A1 START OF TRAJECTORY
T(1d)= THRUST AT EMD OF TRAJECTORY
TC13)= DISTAWNCE OF CLOSEST APPROACH
TCIBY= THRUST AT CLOSEST APPROACH
TC17s= SIHE OF OBSERVER CLEVWATION AMGLE A1 CLASEST (IPPROACH
TE18)=TOTAL SECHMEMT LEMGTH
T(193)=5PEED AT SEGC. BER.

TL28)=SPEED AT SEG. EMD

T(213=SPEED AT CLOSEST APPROACH

SUBPROGRAMS REDD- FUNCTIOM THRST(T1.T2.S.%L)

OO0O0ONO0OCOO0O000000

ESTAELISH ILDCATIONS FOR ARRAYS
DIMEMSION TCI)
DATA TUWCPI/G.25318~

TPSI=SIN(T(BY) /COS(TIRY)
YW1R=T018)~-T(1)
WI1Y=T(113-T(2)
W1Z=T(12)~-T(3)

[y Beww]

BRANCH FO HELIX DR STRAIGHT LINE
IFCABS(T(?))~-.B5) 1A.1A.58

STRAIGHT LIME SECTION. COMPUTE COORDS
OF POIMT OF CLOSEST APPROACH
] DU=T(4)-T(1)

D¥Y=T(5)-T(2>

DUL=TPS5 L#SEART (DUA2 +DVokk2 )
DA=SORT (DUADU+D Y kDV+DLIKDLI)
Y2M= (W 1GKDUHY 1Y DY+ 1 2D /DA
YW2r=Y21DU DA
VaT =2V DA
Y27 =%2114DL) DA
Wr=Y2X-DU
Yy =v2Y-DY
MAZ =%22-DL)
DOT=Y2: X2 O ANV 2 208 AT
IF(DOT.LT.B.)G0 TO 30
DUT=Y2:kDUHV2YV DY+ 224D
IF(DOT.GT.B.)G0 TO 20

— 00

E

C AT EHD 1
#N=T(1)
YH=T(2)
ZH=T(3)

TABLE 7. MOD-7 PROGRAM (CONT'D)
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c MY

5=0.
GO TO 48

C AT END 2

20 HKM=T(4)
YM=T(5)
ZN=T(3)+DU
S=DA
GO TO 48

38 KH=TC 1) +V2X
YH=T(2) +Y2Y

EH=T(3) +¥22
S=42M
48 TC13)=DA
GO TO 9
C
C HEILICAL SECTIAN., COMPUTE F.0.CA. COOFDS
S0 DSMIN=18,
R=SORTC(TCLI-T(B) )2 +{TIZ2)-T(D) J 2}
DSIMAX=R-4,
IFLG=6
IFCT(?Y JGT. B8.) CIRC=1.
IFC(TCV) LT. B.) CIRC=-1.
THETA1=ATANZ2(T(2)-T(93.T(1)-T(8))
IFCTHETAL .LT. B8.) THETAI=THETAI+TLIOPI
THETAZ2=ATANZ(T(S)-T(9) . T(4)-T(8))
IFC(THETAZ .LT. B.) THETAZ2=THETAZ4TWOPI
IFCCIRC.EN.+1. .AND. THETAL.GT.THETR2) THETARZ=THETAZ2+TWOPI
IF(CIRC.EQ.-1. .AND. THETAZ2.CT.THETA1) THETA1=THETAI+TLOPFI
FM=1.
IFCTHETAL .GT. THETAZ?) FM=-1.
RHO=SART (W [ o2 +Y 1 ok 2+ 1 2k 2)
DMIIN=RHB
THETA=THETA1
THMIN=THETA1
C
60 BS=RHB.4,
IFEDS .LT. DSMIMY DS=DSMIN
IF(DS .GT. DSMAX) DS=DSIMAX
THETA=THETA+FIM4DS/R
IF(CIRCKk(THETA-THETRZ2) .LT. 8.3 GO TO 7v8
IFLG=1
THETA=THETAZ
ra #H=R*COS (THETA)+T(8)

YH=R&SIN(THETA) +T(9)

ZH=R*FMx (THETA-THETA 1) *TPSI+T(3)

RHO=SARTC (XHN-TC18) 3 #k2+(YH-T (113 ) 3#k2+(ZH-T(12) ) #k2)
IFC(RHB .GE. DMIIN) GO TO 3@

TABLE 7. MOD-7 PROGRAM (CONT'D)
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[ T

THMIN=THETA
DMIIN=-RHO
36 IFCIFLG .EQ. B GO TO FA
XN=R¥COS (THMINY +T(3)
YH=R*S INCTHMINI +T (9}
S=(THMIN-THETA 1 ) *RAFM
ZH=5KTPSI+T(3)
S=AB5{5) /COS(T(E))
TC15) =R*ABS(THETA2-THETA1) /COS(T(E))

C COMPUTE RETURH PARAMETERS

=19 TOI3) =SARTCCMN=TC10) k24 (CYN-T 1 1) ) ko2 (ZM=T1 123 )2
TCIE)=THRST(T(13) . T(14) .5.TC18))
TCZ1)=THRST(T(15Y.T(2@).5.T(13))
DZ=H-TO12)
IF(DZ.ER.O.0G0 TO 160
TO17P)=DZ/T(15)

GO TO 11@

106 TC17)=0.

1168 RETURN
END

= €

SUEROUTINE DBEPML(I.P.X.E)

THIS SUBROUTIMNE COMPUTES EFFECTIVE PERCEIVED
MOISE LEVEL (EPHL) IN DB

ARGUMEMTS::

[=AIRCRAFT IDEHMTIFICATION NUMBER
P=PERCENT THRUST

X=DISTANCE FROM NOISE SOURCE IN FEET
E=COMPUTED MOISE LEYEL IN DECIBELS

OO0 0O0O000

DIMEMSION PL (66}
DIMENSION AT(EE) .BT(EE).CT(66).DTIE6).ET(ER)
DIMENSION ALCE6).BL(CE) .CL(EE).DLISE) .ELIGE)

o I v}

DATA PLCL).PL(2).PL(3).PL(4).PLCS).PL(R)
*708.8.43.0.45.A.27.1.28.1.26.6~.

#PL 7Y LPL(SY.PLI9) . PLCIB) .PL(AG) . PL (A7)
*745.0.45.0.45,0.45.8.23.3,23.8~.

HPLC48) . PLC49) . PLISE) .PL(S1),.PL(52).PL(S3)
*/32.9.32.6.23.3.23.3,29,7,31.0-.

*PL(34) . PL(59) . PLUSE) LPL(SF) . PL (S8) .PLIS9)
*%/33.4,26.7.26.3.28.8.40.2.28.08/,
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C MODv

[ I

HPL(BA) .PLIGL).PL(R3).PL(64).PL(ES),PL(66)
*/39.8.26.9.26.¢.30.0,32.6.45.0/

DATA AT(1) .AT(2).AT(3).AT(H .AT(S).ATIG)
*/=-212.27.383.26.195.82.70.79,274.29, 115.46/.
KATC7)LAT(B) L AT(S).AT(IB) . AT(46) . AT47)
*/237.73.149.85.113.67. 108,43, 185.67.202.73/.
RATCAB) L AT49) L ATISB) L AT(51), AT(S2) .AT(53)
*#7133.84,246.76.26%3.61, 150.36,283.99,217.23 .
HATCSA) L AT(S35) LAT(S6) . AT(S7I.ATISE) L AT(59)
*-163.45. 127 .84, 1AS5.65.285.36. 162.60.275.73.
HRT(6A) .AT(61) . AT(B3).ATIG4) . ATLES) . ATLBEY
*/62.69.169.88.191.55.85.95, 193.02. 146.92

DATA BT(1).BT(2).BT(3).BT(4).BT(5),.BT(6)
*/363.17.-306.97.-61.51.53.24,-175.41.50.21/.
#BT(7).BT(8).BT(9).BT(18).BT(46).BT(47)
*/-114.75.-25.39.5.61.,160.10.-37.38.-61.417.
#BT(48) .BT(49).BT(58).BT(51).BT(52).BT(53)
*/34.70.-127.42,-127.48,-24,49,-52.92,-84,87 .
#BT(54) .BT(55).BT(56).BT(57),BT(58).BT(59)
*/-39,33.-2.34.24.66.-155.73.5.55.-125.29/.
*BT(60).BT(61),BT(63).BT(64),BT(65).BT(66)
*s42,26.-18.31.-50.68.42.26.24.58.~13.67/

DATA CTC(1).CT(2),CT(3),CT(A.CT(5).CTib)
*/-136.95,134.70.23.73.-10.3C.81.27.-40.63/,
HCTCPIL.CTUB)L.CT(D).CT(18),CT(46).CT(47)
*/33.75.2.95.-8.77.-82.61.-2.19. 16.88/,
#CT(43).CT(49),.CT(S8).CT(51),.CT(52).CT(53)
*/-35.98.45.08.36.94,4.94.2.81.23.83.
#CT(54),LT(55).CT(56).CT(5¥).CT(58).CT(59)
*711.689.8.56.-5.50.41.95,-33.17.24.57/.
#CTEM .CT(51),.CT(E3).CT(R4) ,CT(65).CT(66)
*#/-3.32.-17.75.13.81.-12,73.-7.25.8.82/

DATA DTC1).DT(2).DT(3).DT(4).DT(5).DT(6)
*/20.43,-26.80,-5.17.-1.78.-18.11.11.36/.
#DTC(7).DTCB).DT(9),.DTC1@),.DT(46).DT(47)
#/-3.45.0.52.2.50,17.67.4.82,-1.60.
*#DT(43) .DT(439).DT(5@).DT(51),DT(52).DT(53)
*/18.87.-6.77.-3.35.0.72,%.49.-1.98.,
#¥DT(54).DT(55) . DT(56) .DT(57).DT(58) . DT(59)
*#/-1.99,-4.61.-1.33.-1.62.12.70.0.56.
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[aw o]

*#DT(BBY,.DT(61).DT(63).DT(64),DT(ES) .DTL6E)
*/-2.76.9.58,-2.17.-B.79,-A.33.-2.43~

DATA ETC().ETC(2)LET(2.ET(4).ET(5).ET(R)
#/-1.086.1.66.0.36.0,.35.1.48,-1.22.
KRET(P)LET(B) .ETI) .ETCIB) .ET(4E) ,ET (A7)
*/-0.87.-8.19.-6.32.-1.49.-0.69.-0. 14,
FET(48) LET(49) . ET(SA) LET(51),ET(S2).ET(53)
#/-1.18.0.23.-0.13.-0.36.-0.66.-A, 19-.
HET(S LET(SS) LET(SG) .ET(57).ET(58) .ET53)
*/0.89.0.52.0.23.-0.63.-1.51.-0.53~.
KET(BE) .ET(61).FT(ER).ET(E4) .ET(ES) .ET(6E)
#/0.41.-1.38.0.8G.0.31.7.88.0. 18/

DATA AL (DL AL(2) . AL(3) . AL (L), AL(S) AL (6)
*-68.27.151.60.-7.40.173.29,83.01.118.808..
HAL (V). ALCB) AL LAL CIB) AL C46) . AL (47 )
#o120.73.124.12.148.87.87.86. 137.68.588.54/.
HAL (48), AL (49) . AL(5@) .AL(51).ALC52) . AL (53)
*7128.34.129.97.-75.68. 137.49.~-52.,09, 173, 42/,
AL (54) . AL(55) . AL (561 . AL (57 ), AL (58 . AL (59)
#/186.85.467.09.51.22.264.88.167.11.227.87/.
H#AL (66) .AL(61).AL(E3) .ALLA4) . AL (E5) . AL (6E)
*184.31.89.56, 168.45.114.07.57.24. 123 .04~

DATA BLC1).BL(2Y,BL(3).BL(4).BL(5).BL(G)
*/168.12,-16.708,63.46.-46.04.232.21.11.34/.
HBL(7).BL(8).BL(3).BL(1MA),BL (46).BL{47)
*/-4.85.-8.67.,-31.45,36.93.~26.71.25.18~.

KBL (43).BL(49).BL(58) .BL(51).BL.(52).BL({53)
*/14.38.6.61.257.84.8.34,.247.27.-26.42~.
*#BL(54) .BL(55),BLI56).BL(57).0L(S8).BL(593)
*/-52.24.-486.90.85.51.-113.60,-57.42.~65.,52/,
*#BL(68).BL (61).BL(53).BL(64).BL(ES) .BL (66)
*713.16.67.55.-16.75.6.57.145.95.16.93~

DATA CLC1),CL(2).CL(3).CL(A),CL(5).CLB)
*/-44,50.-7.09,21.62.8.12,-2.28.-7.53,
KCL(PY.CL(8).CLLD .CLC1D) .CL(46) .CL(47)
*73.88.-3.59.4.38.-20.52, 14,32, -9.49/.

*#CL (483 .CL(49),CL(58).CL(51),CL(52Y.CL(53)
*7-13.04.-18.04,-125.69.-23.40,-135.53.-7.7 1/,
#CL (34 . CL(55) .CL(56).CL(57).CLEG8).CL(S5T)
*s2.96.258.56.-32.6A.3.85.24.60.0. 19/,
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C

000

Ooo0n

Do B B B '

[ N N ]

MOb?

#CL (BB .CL(B61).CL(E3),.CL(RE) .CL(E5).,CLIBE)
*/-3.16,-55.82,-7.38.-1.19,-97.79.~-13, 13~/

DATA DL(1).DL(2),DL(2).DL(4).DL(5).DL(6)
*/2.14.4.84.-17.56.8.71,-2.4R,.0.57/.
#DL(7).DL(B).DL(S).DL.C18).DLC456) . DL(47)
*/-2.27.1.68.8.66.4.35.-4.56.-2.71,
#DL(48), DL (49) . DL(S®) .DL(51) . DL (521, DL (53)
*#/3.44.2.98.25.69.7.95.31.15,3.88.

*DL (54) . DL (55) ,DL(SE).DL(57).DL(58).DL(59)
*/3.40.-60.85.4.18.7.668,-6.29. 4,28/,
*DL(68).DL(61).DL{R3).DL(64) . DL(ES) . DL (66)
*s-1.87,15.83,3.34.-1.97.24.78.2.89/

DATA ELC1)LEL(2).EL(3).EL(4) .EL(5).EL(E)
*/0.26.-0.66.2.28.-8.41.0.31.-8.84/,

REL (7Y EL(8).EL(S),ELCIB) ,ELCIB) LEL (47D
*/8.13.,-0.28.-0.75.-0.45.0.38,.0.23~,

FYEL (43) . FL(49),ELISE).EL(51).EL(S2),EL(53)
*#/-0.42.-0.25.-2.05.-08.95.-2.71.-0.53,
HEL(34) .EL(55) .ELISE),EL(57).EL(53) . EL(59)
*/-B.88.5.14.-0.29,-1.53.0.57.-0.71.
HEL(6B) .EL(61) .EL (633, EL(E4) ,EL(E5).EL (66)
*0.29.-1.72.-0.55.0.24,-2.35.-0.34~

COMPUTE LOG OF DISTAMCE
S=¥

IF(5.L.T.1808.) S=109,
S=AL0G18(S)

COMPUTE THRUST PROFORTION FACTOR
Q=CP-PLCI))/C18B.-PL(I))

COMPUTE WOISE LEYELS AND

INTERPOLATE FOR THIS THRUST
EPHLT=RT(I)+BT(IW$S+CT(IJ#&S**2)+DT(IJ*(S**3)+ET(I)*r%**4]
EPNLL=HL(IJ+BL(I'*5+CL(IJW(S**2)4DL(IJ*(S**31+FI'Il+fﬁ+44l
E=FPNLL+CEPNLT-EFNLL) *0Q

RETURN

EHD
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MODY

FUNCTIOM THRST(TI1.T2.X,XL)

THIS FUHCTIOW COMPUTES A THRUST YALUE FOR A SPECIFIED
POINT ON A FLIGHT PATH SEGMENT.

ARGUMENTS :
T1=THRUST AT START OF SEGMENT
T2=THRUST AT END OF SEGMENT
=D ISTANCE IN FEET ALONG SEGMENT
% =TOTAL SEGMENT LENGTH

DATA KEY~8~

IFCABS(xLY .LT. 1.) GO 7O 1@
A=ABS (%) ~AMIN1{1080. . ABS(XL))
IF(ABS () .GT.1886.8) [=1.0
THRST=T14AR(T2-T1}

KEY=KEY+]

RETURN
KEY=KEY/2
LRITEC1.1818)XL.KEY
18 FURMATCI3H THRST: PATH=.F168.1.5H SEG .1I5)
CAlLL EXIT
EMD

SUBROUTINE ATTEMICUTOFF.DIST.THRST.BETA.YAL)

THIS ROUTIME COMPUTES THE ATTENUATION FRCTOR TN BE
USED IW CALCULATION THE EFFECTIYE PERCEIYED MOISC
LEVEL C(EPML).

ARGUMENTS:
CUTOFF = THE CUT-0OFF POIMT OF BETR
DIST = IIORIZONMTAL DISTANCE FROM OBSERVYER IN FEET
THRST = THE AIRCRAFT"S THRUST
BETA = THE OBSERVATION ANGLE
“AL = THE YALUE OF ATTENUATION
DIMENSIOH A(4.2).C(4

SET COEFFICIENTS FOR LLANDINGC(THRUST=45.) CURVE
DATA AC1.1).AC2.1).A(3.1).A(4.1)74.14,1260..0.138.8.5/

SET COEFFICIENTS FOR TAKE-OFF (THRUST=188.) CURVE
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C MOur

DATR AC1.2).AC2.2).AC3.2).A04,2)/2,675.16872..,0.252.6,4/

C INITIALIZE WALUE TO ZEROD
YAL=0.0
IF(DIST.LE.1.E-18)RETURN

[’

TEST FOR CUT-0FF POINT OF BETA
CUT=9n.-CUTOFF*3. 14155/180.
[FIBETA.GE.CUT}Y RETURHM

BETA IS LESS THAW 90-CUTOFF IMTERPNLATE BETWEEN LANDING
AND TAKE-OFF CURYES TO GET COEFFICIENTS RPPROPRIATE
TO THIS THRUST
Do 18 I=1.4
CCII=001080.8-THRST) /55, A0 (ACL. 1)-ACT.2))+AC(1.2)
18 COMTIMUE

OoaOoOn

[ ]

COMPUTE LDELTR-ZERQD
DELZRO=CC1)¥ATAHCALOGIACDISTCL2) 3 /C(3)3+C(4)

00

COMPUTE “ALUE
THTA=CUTOFF*BETA
VAL=DELZRDHREXP (-SGRT(ABS(SINC(THTA) /COS(THTAY ) 1)

RETURM
EMD

OO0

SUBROUTINE SHLD(BETA.S)

THIS SUBROUTIME COMPUTES A SHIELDING
CORRECTIOM FACTOR

BETR=0BSERYER ELEVATION AWGLE IM RADIANS

S=EPHL CNRRECTIOWM FACTOR{DB)

OO0 a0

S=3.#{1.-SRRTINBS(SINCBETAI) )
RETURN
END

Do nm

SUBROUTIME DBACIL.P.X.E)
DIMEMSION PT(6E) .PL(ER).ATIAB) . BT(6@).CT(EM).AL(EA) .BL(5E) .CL(6A}
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C MODv

DATA PLC1).PL(2).PL(3).PL(4),PL(5).PL(RY.PL(7),PL(B),PL(9).PL(18),
H PLCI1)L.PLCI2Y,PLCE3) . PLC14) . PLIIS).PLOIGILPLCI7).PL(1B).,
* PLCI3),PL(Z2AY.PL(21).PL(22)
% 23.3,23.8.26.8.32.6.23.3.25.1.29.7.31..000..26.7.26.7,000..006. .
*  000..08R..C00..000..000..30..16..000..35.6~
DATA ALC1).AL(2) . AL(3) . ALC4) (ALIS) AL (B) . AL (TIL.ALI3) AL (3) AL C1a),
* ALCI1)LALCI2) AL C13) . ALCI) AL (15) AL CI6) AL CL7) AL (1),
* ALCLI9) AL (2B .AL(21) . AL(22) 7
121..160.,115..118,.123..189..114..183,.083..144.. 142, .060..
*  PPR..Y06..000..0008..60AR..006..115..124..808..126.7
DATA BL(1).BL(2).BL(3).BL(4),BL(S) . BL(G).BLCF),BLIEY.BLI9).BLCIAY,
K BLC(11).BL(12).Bl.C13).BL(14).BLC1S).BL{IG).EBLC1VY.BLC1B).
* BLC1S).BL(20).BL(21).BL(22)~
% 93.9.-389..327..244..-11.5.244,,114,.3603..039..-103..
¥ -315,.000..600.,.000..020..000..6009.,5a0,.232,.441,.008..50.7/
DATA CLC1).CL{23.CL{3Y.CL(4).0L(5).CL(B) . CL(7).CLI@)LLLID).CLI1BY.,
k CLCI1).CLL12),.CL(LI3).CLC1) .CLC1T).CLCLE).CLO1/).CLC1B) .,
1 CLC19).CL{28).CL(2D).CL(22)
#  ,822.1.27..768,.826..873..764..736,.652.6AA,,.931.1.03.008..
* 000..A08..000..008..828..000.,.872,.667.088A...841/
DATA ATC1).AT(2) . AT(3) AT LATIS) ATIE) -ATITIATIBY.AT(I) L AT 1AD .
b ATCLL)LATU12) LATOL3) LATCL) LATCLS) CATOIE LATCL7) . AT(1R) .
1 ATC19).AT(29) . AT(21) .AT(22) ~
% 132.,139..136..137..136..133..134,,142..A0@,.140,.123,.504. .
¥  @PB..080..000..000..000..000,.132..130..800..132./
DATA BT(1).BT(2).BT(3).8T(4).BT(S).BT(B).BT(F),RT(B).BT(S).LT(1G).
* BTC11).BT(12).BT(13.BTC14).BTC15).BT(16).BTCIVI.ETCIR).
H BT{(13).BT(20).BT(21).BT(22)~
¥ 85.5.121..78.5.17.8.27.4.-5.6R.74.2,-76.2, A8 .-64.8.
%« B85.4.000..000..900,.000.,.000..000..000,,-49.5.4.81.060R..119.~/
DATA CT(1).CT(2),LT(3).CTC(H . CT(S).CTIBI.CT(FI.CT(BY - CTi2).LTC1@) .,
H CTC11).CT(123.CTC13).CTC14).CTC15),CT(16)L.CTULF)LCTC1ES -
® CTC19).CT(20) . LTL21).CT(22) 7
% .784..863..721..778..814..796..697. ,817.BU0...726..620.000..
v PPQ, . 600, .000..000, .083. .000. . .34R, .647.06A,..77 17
DO 1@ J=1.60
10 PT(J)=180.
C 5=
IF(5 .LT. 188.) S=1808.
S=ALOG(5) #:K2

K=1-45

C

c CHECK FOR INVALID AIRCRAFT TYPE
IF(K.LT.1.0R.K.GT.212 GO TO 20
IF(PL(K).EQ.8.) GO TO 38

C

C COMPUTE THRUST PROPCRTIOM FACTOR

A=(P-PLK)Y )~ (FTCKI-PLCK) )
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Cc ™MOD?

c

C COMPUTE TAKEDFF AND LAMDING NDISE LEVELS
ET=ATCGO+BTIK) /(1. +8)-CTIKI*5
EL=AL (K)+BL {3 /(1. 483 -CL K %5
E=EL+(ET-EL2*Q
IF(X .LT. 18@.) E=E+20.%(188.-X}/180.
RETURN

c

C HERE FOR IMYALID AIRCRAFT TYPE

28 WRITE(1.1018) K
1918 FORMATC( IMVALTD AIRCRAFT TYPE®.IZ2/7 SISPPLIED TO SUBRIUTINE DBA®D
CALL EXIT

o0

HERE FOR MO DATH
3 WRITEC1.1828) K
162A FORMATC(® MO DATA FOR AIRCRAFT TYRFE® ,i2./.° IN SUBRQUTIME DBR7)
CALL SEARCH(4.8.1)
CALL SEARCH(4.8.2)
CALL SEARCH(4.6.3)
CALL EXIT
EMD
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TABLE 8. PLOT-7 PROGRAM.

[

L 2 n e I w B B o B v R B o

PRPOGRAM PLOTY

PROGRAM PLOT?

MODIFIED 7/28/77 BY PRESCOTT C. HERLD/KHL

PRIME 300 VERSION OF THE OUTPUT MODULE FGR

THE

7SC AIRPORT NOISE PREDICTION MODEL

COMMOM FOR OUTPUT MODULE OF MADY

181

192

189

187

103

184

(AN ]

*

INTEGER GFILE.AFILE.TITLE

COMMONAZCOM-Z (259801) . ZZ ¢25A00) . NUM

COMMON/#FMCOM/50, Y0 . SF(3) . 1J0(3) . v0r3)

COMMON/GRDCOMAMR . NC . DX DYV. 1. v 1. TARER

COMMOMN-MISCCL/RLAT.RLONG . HTYPE

COMMON-FILES/TITLE (@) . AF ILE(3) .GFILE(3)

COMMON~/NSEG. XDB (73} . IUSE.KTITLE (4A) . NVALU, XXAREAR (157 .
YYAREAT16)

DIMEMSICON #DB1(33)

SET NUMRER OF HNOISF “ALUES TO BE PLOTTED 7O ZERU
HYALU=A

GET MUMBER GF SEGMENTS

WRITECL. 101D

FORMATCLX. 1SHSEGMENTS (12): , 1H$)
RERD1.1M2) NSE

FORMATLTZ)

GET GRID FILE MAMES

WRITEC(L. 188

FORMATCOIM. 12HFILE HRAMES: . 1HE)
FEADC].107) (GFILE(D).I1=1.3)
FORMATL3A2)

GET DESIFEN WOISE LEVELS TO PLOT
WRITE (1. 1A3)

FORMRT C1X. 19HNDTSE LEVELS (FS1: , IH$)
READC1.184) (»DB1(1).1=1.32.2)
FOFMAT(IGFS. 13

COMPUTE MUMBER OF MOISE VALUES TD CONTOLR
Do 2 I=1.32.2

IF(ADBICI) .LT. .5) GO TN 3

NVAL=HVAL U+1

DO I I=1,MVALU

11=-142

HDEICTI) =xDB1CII-1)

RDRLVII+13=XDB1CTI

68



3306
[
Cc
185
186
C
c
18
Cc
C
C
C
C
C
Cc
C AND
c
C
C

48

PROGRAM PLOYY

KvAL =2#HvALU+1
DO 338 I=1i.rW¥AL
XKDBCI)=XDB1L1)
CONTIMUE

GET PLOT TITLE

WRITECL. 185)

FORMAT(1X. THTITLE: . 1H®)
RPEADCL. 18R (KTITLECI), I=1.482
FORMAT(ABAZ)

SET UP PLOTTING FRAME
Ccall CONTREL

DO THE COMTOURING
CALL WGRK
GO TO 19

END

SUBRDUTINE CONTRL

THIS POUTIME SETS UP A FRAME FOR CONTROL OF CERPTAIN PARAMETERS

PLOTTING DF AXCu. PUMLUAYS. ETC.

CcoMMOM FOR DUTPUT MODULE OF 1MOD7

REAL J1

[MTEGE® AFILE,GFILE. TITLE.DUMFIL{3)

COMHIMN PSYIE

COMMOM-ZC0M/Z (2508} . 22 (2588) , MUM
FOMAON/KFMCOM ¥, Y0 . 3F (31, U0 ¢3) . YO (3)

COMMON/GRDCOMANR - MG PR DYL X 1.1 TRRER
COMMDHMISCEL /RLAT . RLAONG. HIYPE
CDMHUN/FILES/TIFLF(4B),QFILEEEJJGFILE(3]
CDHHDH%/HEEG,XDB(33),IUSE;KTITLE(@B),NVRLU,KXQREQEISJ,

K YYRRFACIRD

INTEGER PLTYP.PLKPTR.DEY(Z) .FLGL
LCSICAL INTFLG,MRCFLEG

peTs INTELG.PRCFLO..FALSE...FALSE.”
DATA IBLHK-2H /. ISW1/8/

PLTYP =8

DO 4B J=1.3
DEV(T) =PLTYF
COMTIHUE

GO TH 108
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C PROGRAM PLOTTY

(515 CONTINUE

C GET AN ITEM
180 CALL PRESETC(ITEM)
IFCITEM.ER.®) GO TO 183
0 TC (110,120,126, 130, 148, 119, 158. 160, 179, 120. 190,
x 200.2183, 1'TEM
C
C -QuIT-
118 PRINT 111
111 FORMATC® STOPPED AT LINE 1i87)
sTOP
C
C -PLOT.RUNWAYS-
128 PLTVP=1
GO TO 802
C
C ~-RUN -+ PATHS (RUNWAY EXTEHNSIGNS)
136 PLTYP=2
GO TO 88
C
C -DEYICE.CAL~COMP-
148 DEY(1)=PLTYP
GO TO 53
c
C -ARDS- (MOT USED)
15 GO TO 89
[
C -BOTH-
168 CV(1Y=PLTYR
DEV(3)=PLTYP

G0 TO €8
€
C -NEW GRID- ,
170 I5L11=I5U1+]
C
C SET UP FOR PLOTTER ONLY
DEV(1) =1
DEV(2) =0
DEV(2) =0
c
C DU NOT OPEM AND READ IF ALREADY DONE
IF (INTFLG) GO TO 86
INTFLG=. TRUE.
C
C OPENTHE GRID FILE AND READ IN THE INFORMATION

CALL SEARRCHC(L.GFILE.1.8)
READ(Z.9BB6) (AFILECIY. 1=1.3)
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c FROGRAM PLOTY?

3886 FORMAT (3A2)

READ(5.9@05) (DUMFILC(D) . 1=1.3)

RERN(5.,9082) NTYPE
9mE2 FORMATC(I2)

READ (5.9887) HL.HR.DX.DY.%1.Y1.J1
Flalarg FORMAT(14/14/2F10.2/3F10.2)

MPNTS =NC#NR

READ(S5.9983) (Z(J).,.J=1,NPHTS)
3963 FORMAT(FYELD.3)

CALL SEARCH(4.8.1)

C
C RESET COLUMH AND ROW COUNTS FOR COHTUR

NC=MC-2

MR=NR-2
c
C GET SCALE FACTOR FOR PLOT

LRITEC1,9080)

9560 FORMAT ¢ 1%, 2BHATRPORT UNITS/FLOTTER INCH: . 1HE)

RERD(1.9601) SF(1)
op@A1l  FORMAT(F18.3)
IF(SF(L)  JNE.B.8) SFC)=1.8/8F01)

C

C SET P SYMBOL SCRLING FACTOR
PSYMB=1208. #5F (1)
FLG!=H
IF(SF(1).HE.B.8) FLG1=1

C

C INITINLIZE PLOTTING SYSTEM
CALL PLOTSC(E.B.1)
CALL PLOT(B.--48.,-3)
CALL #FiPRITFLGLY

C

C COMPUTE TOTAL AREA IM GRID
TARER=CFLOAT (HC- 1 )¥D¥) K (FLORTINR=-1)#TY)
GO TO 86

C

C- -RXES-

180 IF (. MOT. INTFLEY GD 70 89
RLMTH=IF IX( (FLOAT(MC-1)#DX) ¥SF (11 46,52

C

C GET LEHGTH OF SYMBOL STRING FOR TITLE OF PLOT
Ji=0
no 7ev 11=1.39
IFKTITLECID) LER. IBLNK.AHD. KTITLECII+1).EN. IBLNK) GO TG 778
JJ=I1

777 CONMTIMUE
C
r COMPUTE START POINT OF SYMEOL STRING

TABLE 8. PLOT-7 PROGRAM (CONT'D).
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C

PROGRAM PIiLOT?

778 XXL=FLOAT(JJI)*PSYMB

FIMDHT=(RLUTH 2. ) +.5-X%¥L

C

C RESET ORIGIM AND DRAW RXES AND TITLEC

CALL PLOT(-(BO013-2.9),.-(v0(1)-2.3),.-3)
CALL AXISTUDCL),Y0C1)-8.5.24 . -2.RLMTH.B.8,%0.1.8/5F (1))
RLNTH=IF IXCCFLOATCHR= 134D 4£SF (11401, 5)
CALL #XISCUDCID-8.5,V09C1),2H  .2.RLMNTH.99.9. 0. 1.8-5F (113
DC 772 T¥=1.2
CRLL SYMBOL (UNC1) =, S+ IHDNT. YO (1) +RLHTH+1 . . PSYMBLKTITLE. B, , JJ*2)
FIMDHT=F IMDHT+. 01
779 CONTINUE

GO TO 84

C

C -PRINT-

198 0 TO 88

C

€ ~CONTOUR-

208 IFC.HOT.INTFLG) GN 7O 386
RETURN

C

C -PROCESRS-

218 IFC.HMOT.INTFLGY GO TO 53
IF(.HOT.PRCFLG) DEW(2)=FLTYP
PRCFLG=.TRUE.
CRLL AIRDELICDEYY
DO 220 I=1.3
DEV(I) =B

229 COMTTHUE
G5 TO g3

C
)

[

E ]
SUBROUTINE LCRIK

C

C- THIS ROUTIME DOES THE CONTOURING

c

C COMMON FGR OUTRUT MODULE 0OF #0D7

C

INTEGER AFILE.GFILE.TITLE

COMMCH FSYMB

COMMON-ZC0M-2C2588) . 22 (2583) . NUM
COMMON/HFMCOM KD - Y0, SF (31, U0(3) . ¥0(3)
COMMONAGREEOMAHR . MC. DKL DY, K1, 1. TAREA
CAMMONAMISCEL /RLAT. RLOMG . MTYPE
LAOHAFILES/TITLE(SA) LAF ILEC3Y . GF ILE(3)

LUNON/#MSEG, ¥DR (335 » [USE.KTITLE (487 . MVYHLH, ¥XARER (16D «

TABLE 8. PLOT -7 PROGRAM (CONT'D).
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B PRUGRAM PLOTY

* YYAREAC1E)

INTEGER CNTRL(3).HOI5E(2.25

DIMENSION PTS(A4).PTX(2).PTY(2)

LOGICAL ARFLG

DATA ARFLG~/.FALSE. ., ISLi2-8/

DATA MOISE(1.1).HOISE(1.2),.N0ISE(R,13,.NOISE(2.23
ps Z2HRB. 24S . 2HER, 2HNLA

C
C SET-UP DEFARULT VALUES
ISWi-1
CHTRL( 11 =1
FHTRIL(3) =0
148 CHTRL(2) =2

C GET SCALE VALUE
159 IFCISWl .ME. 1) GO TO 288

ISL2=1SLI2+1
IF (MDD ISLI2, NVALL#2+2) (EQ. B) 1SL2=1
CLYL=XDB (152

C

C CHECK FOR AN ITEM

200 CALL PRESETCITEM

IFCITCM.ER.BY GO TO 158

1SL1=0

GN TO (22R.748,250.260.280,3208.3600. 329,346,268 . ITCM

-QUIT-
HERE FOR HWORMAL EXIT
28 CALL PLOT(XPAREA+L,.B..-3)
PRINT 221
221 FORMAT(" END OF EXECUTION®)
CALL EXIT
C )
C -RETURN~- TN CAWTROL SUBR.
248 RETURM
C.
C -FLOT.CONTQUR-
260 CHTRL (1) =1
GO To 158
c
C -CONTNUR + ARER-
2en CHTRL (12 =2
GO TO 157
C
C -DEVICE.PLQTTER-
z80 CHTRL(22=1
GN TO 150

TABLE 8. PLOT-7 PROGRAM (CONT'D).
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C PROGRAM PLOTY

C
C -RARDS-
328 G0 TO 138
C
C -BOTH-
348 CHNTRL(2) =4
GU 130 159
C
[, -PROCESS-

360 [SWl=1
TF(CHTRL(ZY .N=.2) GO TO 588
CALL CUNTUR(CLVI_.APERY
IF(HUM \LE. 9) GO TO 158
CHTRL(Z) =}
=G TO 143
C
C CONTOUR OM PLLOTTER
5668 IF(CHTRL(3).ED.B) GC TO 14@
IFCHUM JLE, B8) GG TO 776
TFCHUM LGT. 6235) HUM=G2S
CALIL COMCAT(ZZ.HNUM. 1R.)

15
C LOT THE COMCATEMATED STRING
DO 520 I=1.MdM
M=g#I~-3

PTRID) =220
PTY{1) =22 (F1413
PTHRO2Y =22 (142D
PTY(2)=2Z2 (M+3)
IFCT JHME. 17 GO TD Si8
HNLD=PTxRC1)-28.
YOLD=PTY(1J-20.

518 DISO=C(PTRCLI--XDLD Y 2= (PTY (1) =YOLD) sk
#OLD=FTx(2)
YOLD=PTY (22
IF(DIS2 .LT. 1683.3 GO TO 515
CALL DRALICI.Z2.PTX.PTY)

G2 TD 5249
515 CALL DRAWCL. 1.PTX.PTY)
521 FORMATLSF1B. 1)
=20 CONTIHUE

RREA L= (ARER-TAREAX10AG.A
AREAZ=AREA*3.S87E-1
IF(CHTRLC 1) EQ. 1y GO TO i4Q
IF(ARFLGY GO TO 536

ARFLG=. TRUE.

C HERPE TO PLOT SUMMARY TRELE HERDER

TABLE 8. PLOT-7 PROGRAM (CONT'D).
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PROGRAM FLOT?

PSYMB=PSYMB*B.65
NARECA=(¥1+FLOAT(NC- 1) #D¥-XM *SF (13400 (1) +1.5
YAREA=(Y1-YCGI*SF (1) +VD01)-8.2
TITLE(1)=2HLE
TITLEC(2) =2HYE
TITLE(3)=2HLC
CALL SYMBOL (¥AREA.YAREA.PSYME.TITLE.®.8.6)
CALL SYMROL (XBREAHE . #PSYME . YAREA. PSYMB. HO [SE (NTYPE. 1).8.9.2)
CALL SYMBOL CXAREA+-SYMBHA. . YAREA. PSYMB. MO ISE(NTYPE.2).8.0.2)
TITLEC1) =2H)
TITLE (41 =2HuR
TITLE(S) =2HRLC
TITLE(RY =2HN
TITLEC(2)=2H
TITLE(3) =21
CAlLL SYMDOL (XAREQ+10.*PSYMB. YAREA.PSYMR,. TITLE. 8.8, 12)
TITLE(1) =2H
TITLE(2) =2HAR
TITLE(3) =2HER
TITLE(4) =2H (&
TITLE (S) =2HA. :
TITLE(6) =241
TITLE(V)=2H.)
CALL SYMBOL CXARCA+Z 1. kPSYMB- YAREA.FSYMB,. TITLE. 9. 0. 143
MSFEG1=¢ (NSEG- 13 ( (HYALIbRE) 430 ) +3
Do vee o Il=i.HvALy
RANREACTI) =0,
YYRREACTIT) =0,
YRREA=YAREA-2. *F'3YMB
RAREA=XAREA+RSYIMB*I,

PLOT SUMMARY MUIMBERS
[TI=13L2-2
WHAREAC I T 1) =¥=AREAL 1T +AREAL '
YYAREACT I =YYARERCIT I HAREAZ
IFCIUSE LLT. MSEGi> GO TO i4A
I11=TSu2-2
CALL HUMAER XAREA. YAREA. PSYMALCLVL.B. 3. 2)
CALL HUMBER (XAREA+SSYMKIZ. - YAREA. PSYTIB, X¥AREA(TTI) . 8. 6.2}
CALL HUMBER CXEREA+2Z . *P5YMB. YARER PSYMB. YYAREA(IT11.8.8.3)
YAREA=YAREA~1, G4PSYME
G0 TC 148

WD

SUCROUTTHE ®FMPRMIFLIEY

TABLE 8. PLOT-7 PROGRAM (CONT'D)
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PROGRAM PLOT?

OMPUTES TRAMSFORMATION PARAMS.
IF FLG=1 DON"T DO IT FOR PLUTTER

X

DRAWS RUNWARYS

INTEGER TI1TLE.AFILE.GFILE
COMMON/ZCOM-Z C25AB) , ZZ (25307 - NUM
COMMOM/XFMC0M X0, YD, 5F (3) . UD{33 . VC(3)
CCMMOM/GRDCOM MR NC . DL DY X1, W1. TARER
COMMOM-MISCEL/FELAT.RLONG. NTYPE

COMMOMAF ILES-TITLE (48) .AFILET3) .GF ILE(3)

INTEGER FLG

CCMMOM FOR OUTPUT MODULE OF MOD?

FEAL DEWSZE(Z) .ULLC(3) . WLL {33
DATA DEYSZE (1) .DEVSZE(2) .DEVSZE(3) /10, .79@. . 1808,/
DATA LILLCLY LLULLCZ) . ULLC(3Y 8., 8. .~-5808./,

VL CDD) L WLL 20 . VL (30 /0. . 36A. . ~-5Rg, ~

x0=¥1
YO=Y1-DY*FLOAT (HR-1J

COMPUTE LARGEST SIDE OF TOTRL GRID

SZE=(MRXL (DRAFLOAT(NC- 1) . DY*FLOATCNR-12)

TAKE CARE OF PLOTTER (PLTINT AT AIRPORT ORIGIM

IFIFLRL.EQ.BY SF(1)=DEVIZEC1)5ZE

Uo(1) =X0#5F C1)
YOC1) =Y0#SF (1)

PO 18 I=2.3
SFCIy=DEVSZE(T} /52E
UupCn =uLLcra
WOCTY=YLILCT)
COMTINUE

RETURN
EMD

SUERCUTINE AIRDRLICDEYY

INTEGER DEV(3)

IMTEGER AFILE.GFILE.TITLE

rTAND EXTENSIGNS) OW DEVICES

COMMON FOR OUTPUT MODULE OF MODY

COMMOMZL0MA Z (25880 . 27 (25AB) . NUM

CTHMMAH - ®FMCGM =0, W0 . OF

127

L3 V003D

COMMOM/GRDEOM/HE . N, Dk, B X1, % 1. TAREAR

TABLE

8.

PLOT-7 PROGRAM (CONT'D).
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C PROGRAM PLDTY

COMMONAMISCEL/RLAT.RLONG, NTYPE

COMMDN/F ILES/TITLE (48 .AFILE(3) . GFILE(3)
INTEGER MNRAME(2)

REAL X(3),%¥(3)

C OPEN RIRPORT FILE AND READ IN THE INFO
CALL SCARCHC1.AFILE.1.18RA)
READ(5.9888) (TITLECI).I=1.4M)
S6AB  FCRMATC(4BRZ)
READ(5.3881) RLAT,RLONG
8081 FORIMAT(ZF15.08)
READ(5.5882) HRUHS
8602 FORMATCILGD
IF(NRPUMS.LE.B)Y GO TO =A@

C HERT TO DRAW RUHLARYS
DG 29 I=1.HNRUNS
READS.3089) (NNMECTY.J=1.3
9885 FORMAT(367)
READ(5.5881) (X(J3,¥(Ii.J=1.2)
READ(3.9801) WDTH
IF(NEY (1) HE.8) CALL RUWYDRLC1.KCI2 .Y (L5, %(2) .Y (2) . WITH)

208 CONTINUE
C
C CHECK FOR FUNWAY EXTENSIONS TC BE DRAWN
8 DO 33 I=2.3
GEV(1)=0
IFCDEV(IY L EQ.2) GO 7O 43
35 COMTINUE
48  CALL SERARCH(4.d. 1}
RETURN
C
c HERE FDPR RUMUAY EXTENS[ONS
45 READ5.5502) MPRTHS '

IF(HPRTHS.LE.@) GO T0 4@

D0 68 I=1.NPATHS

READ{S.986@) (HAME(J).J=1.2)

READ(S5.2802) MNSELS

IF(NSEGS.LE.BY GU T 68

b0 70 Il1=1.HSEGE

READ(5.38015 TWE

READ(S.90B1) (K(JI.Y(J).J=1.3)

IF(DFY (1) .NE.2) 0 TG 58

CALL EXTDRUCI, TYPE.X.Y.SF (1))
58 COMTINUE

v CONTINUE
[=33] COMY LR
130 70 408

TABLE 8. PLOT-7 PROGRAM (CONT'D).
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C PROGRAM PLDTY

C
1082  LRITEC(1.28A3) AFILM
96083 FORMATCLIX.1GHNO FILE = .3R2)

STOP
EMD
c
c
SUBROUTINE EXTDRW(DEV.C.X.Y.SF)
c

C DRAWS AM EXTENSINW C=(B0=3T. LINE.-1=ClW.+1=CCW}

C
INTEGER DEVY
TEAL M3 .Y LU V)
oy =xil)

VO =Y (1)
IF(C.LT.-A.5 .0R. C.CT.8.5) GO TO 123

C

C STRAIGHT LTHE
U2y =xi{23
WI(2)=Y(2)

CALL DRAWCDEV.Z.U.V)
GJ TO 304

c

C HFLI*

103 ARCLTH=B. 1/5F
DTHTN=NRCLTH-GORTTCKCL) =X (3) D24 (YT 1) =Y (37 )22
CRT=LISDTHTR)

CSDPT=CHSIHCDTHTAY

151 D=0 1) =03

D=1 10~ (3)

D (2) =CDTHDU-CEDTHRY FX(Z)

Y2 =CSDTHDUFCDTHINHY EZ)

CNi.L DRALCDEY. 2. 1.4

Uiy =uez) '
WO =(z2)

C

C TEST FOR DOWE
DHOMW= UL =X 020 )okek2-H YOI =Y (20 k2
TP CDHOWLGT.ARCLTHH2) G0 TR 158

~

C DO LAST SEGHMENT
U2 =02)

V{2 =Yi2)
CALL DRRLICDEV, 2,U,%)

300 RETURM
EMD

TABLE 8. PLOT-7 PROGRAM (CONT'D).

78



c PROGRAM PLOT?

C
SUBRAUTINE RWYDRWIDEY. Y1, Y1.X2.Y2, W3
C
C DRAWS A RUNLAY
C
INTEGRR DEV
RERL UC2).%(2)

DR=x2-¥1

D¥=Y2-¥1

KL =DRXHDXADYHDY

IF(XL.LE.0.8) RETURN

KL =SQART(XL)

DX=Dx/xL

DY=DY/%L

DD 19 I=1.4

DC 5 J=1.2

X=FLOATCMOD (CI+HI-1) /72,2 3 3kXL
Y=(FLORT(MOD CCI4+3+T-1) /2,23 )-B.5) %)
U (J) =Dxok- DYKV+x1

V() =DYR+DXA +Y L

CANTINUE

CALLL DRAWCDEY.2.U.%¥)
LONTINUE

RETURN

END

o

.
Q

0

SUBROUTIME DRAW(DEY.TYPE.X.,Y)

DRAWS A LIMECTYFE=2) OR COoMCATEHATED LTHEC(TYPE=1)
DEYICE (1=PLOTTER)

OO0

DIMERSICH X12).Y(2) '
INTEGER DEVY. TYPL
COMMON/XFMCCM/ X0, 0. SF (3),0003) . V0 (3)
INTEGER ILi(2), IW(2). [DOT(2)

DIMEMSION U(2).V(2)

C DO IMITIAL TRANSFORMATION

PO S5 I=1.2

UCI)=(XCIY=X0)#SF (DEVI+UD(DEY)
WD) =Y D) —-Y0) #EF CDEY) +VO (DEVD
COMTINUE

[l M i)

-PLOTTER-
G0 TO (11@.128).TYPE

TABLE 8. PLOT-7 PROGRAM (CONT'D).
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C

PROGRAM PLOTY

CALL PLOTCUCI)LY(1).3)
CALL PLOTIUC2).Y(2).2)

GUBROUTINE CONTURCH.ARER)

THIS ROUTINE °DRALS® A COMTOUR

12A
116
RETURM
END
c
C
C
C
C
C ARGUMENTS:
C H
c z
c MR, NC
C DL DY
C ©S. Y5
C

00

00

THE
THE
THE
THE
THE

VREL BF THE CONTDUR

TLO-DIMENSIOHAL ARRAY (GRID)

MUMBER OF ROWS,COLUMNS IM THE GRID

GRID BOX SIZECUSER UNITS)

COORDINATES OF UPPER-LEFT CORNER OF GRID

INTEGER AFILE.GFILE.TITLE
COMMON-ZCOM/Z {Z250R) , 22 (2508 . NUM
COMMON/GRILCOM/NR. NC. DX, DY, X1.Y1. TAREA
COMMON/F ILES-TITLE(48) .AFILE(3) . LFILE(3)
REAL C(4.3)
INTEGER I0(2),J0¢2)

WRITE HUMBER GF LIME SEGMEMTS ON FILE

NUM=8

INITIALIZE THE AREA UNDER CONMTOUR

ARER=3.0

LOOP THROUGH RO STRIFS OF GRID
DO 16890 IMG=2.}R

I[=IMG!

Ll
LOOP THRNUGH THE RECTAMSLES IM THE I-TH ROW
JJI=2,HC

DO 1A68

J=IJ

.QLTERNRTE LEFT/RIGHT SEQUENCING

IF(MODCI.2) .HE.B) J=HC-JJ+2

J=J+1

COMPUTE COCRDINATES GOF THE CORNFRS OF THE RECTANGLES

DO =0 L=1.4

J2=J+MAD (L 2,231
12=T+MIDCCL+3) 72,201

Crl. 1) =¥ 1+DRkFLORT (.TA- 1) -Dix
CL.2)=%1-DV*LOATCI2= 134D

TABLE 8. PLOT-7 PROGRAM (CONT'D).
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C PROGRAM PLOT?

ClL.3)=221Z.HR+2,12.J2)

50 CONTINUE

[

C COMPUTE COMTOUR SECIMENTS IM THIS RECTANGLE
CALL CRECTC(C.H.ARER. I.J?

C

£ CONTIHUE LOBPING THROUGH RECTANGLES

10A0  CONTIMUE

RETURN

END
C
c

REAL FUNCTION 7Z2(Z,NR.1.J)
C

¢ THIS FUNCTION RETURNS THE RIGHT YALUE FROM A ONE-DIMEMSICNAL
C ARRAY AS IF IT WERE & TWO-DIMENSIONAL AREAY WITH MR ROLS.
RERL Z(1)
K=T+HR#w(J-1)
Z22=2(K)
RETURN
EHD

SUBRQUTINF CRECT(C.CLYL.AREA, IRW. JCL)
COMMOH/ZEOM/Z (258R) . 27 (25908) . N1
COMMAN/GRDCONMAHR . MO, D, DY K1, Y 1. TARER

THIS ROUTIME ROMPUTES AND CAYES THE COMTOUR SEGHEMTS WITHIN
4 SIMGLE GRID RECTRHGLE. WUSIMG THE AYERAGE CEMTER METHOD,

ARGUMENTS
cer.n GRID COORDIMATES.
1=CORNER M0. (1=UPPER LEFT. REST GU CLD
J=x,%,Z OF 1-TH CORNER
CLYL CONTOUR ILEVEL SOUGHT
U RUMMIMEG TRLLY CF LIME SEGMENTS
NREA RUNHIHG TRLLY OF AREA UNDCR COMTOUR

ﬁ.(_)l_)l_)f')’._lf'll_)[—)('jl_!ﬂ

REAL C4,3),413,3).P1(23.P2(3),PTL(2.4),PT202.4)
LOGICAL FLG

Ly R ]

GET COORDINATES OF CENTER FOIWT GOF GRID
W1.2Y=(00L, 1D4C(2,10)/72.8
W2.2)=10(2,2)40(35.2)) 2.8
YO3.2)=(001. 3 +0E2. 24003, 3)+0 (4,31 /4.8

[ ]
i
m
-

FLRS FOR FIRST TIME THROUGH RECTANGLE
FLG=.FALSE.

TABLE 8. PLOT-7 PROGRAM (CONT'D).
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C PROGRAM PLOTY

c
C SET AREA IMCREMENT TO ZERO FOR THIS RECTANGLE
20 TMP1=8.8
TMP2=8.0
C
C IMITIARLIZE IWTERSECTION COUNTER
HINTR=0

[ ]

LOOP THROUGH THE FQUR TRIAHGILES TH THIS RECTAMGLE
DO 188 K=5.8

C GET LERDING CORMER CURSCRIPT
IL=MODCCkK-1) .43 +1

C GET TRAILING CORMER SUBSCRIPT
IT=MOD((K-2).4s+1

c

C GET CORMER COORDIMATES FOR ETRIKE
DO 22 I=1.3
Wil1.1)=CCIL. D)
MUT.30=CCIT. Iy

20 CUNTIHUL

C

C COMPUTE IMTERSFCTION

CALL STRIKEC(Y.CLYL.PI1.P2,TMPL.TMP2. IER)
RREA=ARER-THMP 1
C
C CHECK FOR MO INTERSECT ION
IFCIER.NF.2) GD TO 180

C
C THERE IS GOOD IWMTERSECTIOHN. INCREMENT CDUNTER.SRYE ENDS
14 NINTR=HINTR+!

Do 55 I=1.7
PTLCL.HINTRY=PLCT) '
PT2C1.NINTRY=P27 1)
S5 COMTINUR
C
1@ CONTIMUE
I
C CHECK FOR SPECIAL CASE.
IF(FLG.OR. (NINTR.NE.4)) GO TO 208
[
C SPECIAL CASE
FLG=.TRUE.
DELY=Ct2.3)-Cl.3)
DIFF1=ABS(£2(7.NR+2. IRW+1, JCL-2)-(C(4.3)~-DELY))
X +ABS(Z2 (7, HR+2, IRW-2., JCL+1) - (Cr2.3V+DELY) )
DELY=C(3.3)-T{1.3)

TABLE 8. PLOT-7 PROGRAM (CONT'D).
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c PRDGRAM PLOTY

DIFF2=ABS(Z2(Z,NR+2., IRW-2.JCL-2)-(C(1.3)-DFLY))
X +ABS(Z21Z. NR+2. IRW+1. JCL+1)—-{C (3,3 +DELY))
IF(DIFFL.LT.DIFF2) 0 TC 128
V(3.2)={N(1.3)+C(3.3)3/2.0

GO TD 29
1268 V(3,2)=(C(4.3)+C02.3)172.8
0 TO 20
C
C DONE
208 IF(NINTR.LE.B) RETURN
IMi=dANUM+1
NUM=NUM+H THTR
IFC(HUM GT. 6253 RETURN
D0 218 I=I.NIMTR
ZZCMY=PTICL, 1)
ZZMHLI=PT1(2. 1D
M2 =PTACL, 1D
ZZ{ME3)=PTZ(2. 1)
M=11+4
210 COMTINUE
RETURH
END
C
C
SUBROUTINE STRIKE(Y.C.P1.P2,AA.AB.N)
[

C THIS ROUTINE COMPUTES THE INTERSECTION OF A 3-DIMENSTONAL
C TRIANGLE AND AN INFIWITE HORIZOWTAL PLANE.

C

C ARGUMENWTS:

C V(L. 3 AN ARRAY CUONTAINING THE COORDINATES OF THE

C TRIAHGLE., (I=X.Y.Z J=CORHER HD.)

c C THE HEIGHT GF THE HORIZOWTAL MLANE

C P1,P2 THREE-YECTORS CONTAIMIMG' THE EMDPOINTS DF THE

C LIMF OF INTERSECTIOM CIF ANYD

C AHA AREA NH OR ABDYE COMTOUR.

C- AB ARER OM 0OR BELOW CONTOUR.

C H RETURN CODE

c MH=8 HO TNTERSECTION

C M= THTERSECT AT OME MODE

C H=2 INTERSECT AT 2 POINTS. RETURMING LINE SEGMENT
C M=3 IMTERSECT AT 3 POINTS. TRIAMGLE + PLAME COINHCI
C

DIMEOSION W(3.3).P1(3).P2(3).R(3).Y(3).Z2(3), X022 .¥C(2).A(2)

333 FORMAT(™ C=".F1@.1)

[y Maw)

PO 18 J=1.3

TRANGFER COORDS OF CORNRRS OF TRIAMELE TO TEMP. ARRAYS

TABLE 8. PLOT-7 PROGRAM (CONT'D) .
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kL FFOGRAM PLOTY

®(I)=v01.D)
Y(J1=\(2,.D

19 2(J)=V13.75
C
C SET COUNTER TO ZEROD
M =9
[
c SET INTERSECTIMG SIDE WO SUM AT ZERN
[SS = B
C
C ASSUNME TRIANGLE IN FLAKE
AR=SES(IXKI2) =X )Y (3 =Y 1)) = (M3 =K1 JR(YL2)=Y1 1)) /2,
RB = RAA
C
C LOJOF FOR 3 SIDES
DD 3 I=1.3
C
C COMPUTE ENDFOINT SUBSCRIPTS
J=T1+ 1. - (1-3)43
C
C COUMRUTE SIGHED DISTANCES
1 = 2010 - C
P2 = 2¢J3 - C
C
C CHECK FOR INTRRSECTION WITH EDGE
IF (D1 % D23 Z2,1.3
C
C INTERSELT AT NHE END. IS5 IT LEADING EDGE
1 IF (AB5(DZ2) .GT. .A301Y GO TO 3
C
C [HCREMCHT COUMTER
2 M o=H+
C
C CHECK IF OUTPUT FARRAY FULL '
IFfH L GE. 3) RETURH
I
[ COMPUTE IMTERSENTION PROPORTIONALITY
F=1.8
IFCRES(DI-B2) .GT. .ABALY £ = D1/(D1-D2}
C
C COMPUTE TWTERSCCTION COORDS
HKCCHY = RNOI) + (RO -XiIy) % F
YOOMY = YCI) + 090))=v(13) % F
C
C ACCIIMULLATE SIDE sSUM
ISS = I55 + 1
C
2 COMTINUE

TABLE 8, PLOT-7 PROGRAM (CONT'D).
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[ Rl ~N 00

o

00

70

PROGRAM PLOT?

SET SMALL TRIANGLE AREA EQUAL TO TOTAL ARERA
AT = AR

BRANCH ON INTERSECTION MODE
IF (H-1) 4.5.6

#0 IMTERSCCTINMS - CHOOSE FIRST VERTEX FOR ABOVE~BELOW TEST
Ko=1

GO TO 7

OSCUMATION - THOOSE ANY MON-CSCULATING WERTER FOR AROVE-BELOW TE
K = 1SS
G0 TO ¢

TL0 IMTERSECTION POINTS - CHOOSE THE INCLUDED WERTEX FOR
ABOYE/BELOW TEST
K =5 - 18§ - ((7-1S8) ~ 3) % 3

COMPUTFE SMALL TRIANGLE AREA
RT=HBS((XC(l)—XfK\)*(YE(2)—Y(K)3-(EF(ZJ—X(K)J*(YE(l)-Y(K)))/E.

LDETERMIHE AGOYLC-/BELDW TEST
I =1
IF (Z¢y .LT. CY 1 =2

COMPUTE TEMPORARY RREN ABOVE CONTOUR
ACTY = AT

COMPUTE TCMPORARY RREA BELMN CONTOUR
K =3~ I
ACK) = AR - AT

TRANSFER RESULTS TO OUTPUT ARGUMENTS
P1(1) = XC(id

Piozy = 7RO

pP2C1) = ®C(2)

p2(2)y = ¥C(2)

rAo= ACD

AB = A(2)

BRAMCH TO CALLING ROUTINE

RETURN

END

SURRCOUTINE PRESET(ITEM)
CDMMDH//HSEG,XDBLZS),IUSE,KTITLE(4B),HVRLU,XXGREH(IS),

TABLE 8. PLOT-7 PROGRAM (CONT'D) .
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00

OO0 0

O0O00G

14

TN N —

ua]

W o

10

11
12
13
17

15

16

K

PROGRAM PLOTY

YYAREAC16) )
DATR ITEM1/14/.KCUNT/B/, ITEMZ B/
TUSE=11SE+1
GO TO (1.2.3.4.5.6.7.8.9.18. 11,12, 13.14) . ITEMI
ITEM=9
TUsE=1
GO TG 16
GO TO 17
1TEM=6
GO TO 16
ITEM=7
GO TO 16
ITEM=13
GO TO 15
ITEM=12
G0 TO i5
ITEM=12
IFCIUSE .EQ. 2) GO TO 7
IFCCIUSE .FO. 3) .AND. (ITEM2 .NE. 13)) ITEM=3
GO TO 16
IFCINGE LED, 33 G0 TO 9
ITEN=5
IFCCITEM2 .EQ. 7) .AND. (KOUNT .NE. NVALUY) GO T0O 7
KOUNT=KOUNT-1
IF (MOD CKOUNT. MYALU+1) .CO. 8) GO TO 15
50 TN 16
G0 TO 7
IUSE=115E-4
ITEM=9
GO TO 16
KOUNT =g
1EM=2
ITEM2=TTEMI
ITEMI=1TEM
IFCILSE LEQ. (NSEGH((NVALLRA)+31+1)) ITEM=
RETURH
END

SUBROUTINE COWCAT if-M.EPSI)

THIS ROUTINE COMCATEHATES ADJACEMT LINE SEGMENTS TAKEM FROM A

DISJIDINT ARRAY.

A = YECTCR ARRAY OF SEGMEMT ENT' POINT CORRDINATES.
EHLI SEGMEMT IS DEFIMED BY 4 COMGECUTIVE ELEIRENTS IM A.
THE FOUR ELEM=HTS ARE:

TABLE 8. PLOT-7 PROGRAM (CONT'D).
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w)

PROGRAM PLOTY

C 1-% COORD OF EWD A
C 2-'¢ COORD OF END A
C 3-% COORD GF END B
C 4--Y COORD OF EHD B
C N = MUMBER OF SEGMEWTS IN A. RACTUAL LENGTH NOF A = 4 % H
C EPS1 = GAP CRITERIGM. Tw0 ENDPOINTS WITHIN EPSI OF EACH OTHER ARE
C COMSIDERED TO BE COINCIDENT.
C MOTE: COWCATEMATION IS DOME IN PLALCE. ARRAY A OW DUTPUT
C CONTARING THE COMCATEMATED STRING.
C
C
C CUBPRUGRAM REQ-D: FUMCTION ICIRCCL.MM: A FUNCTION THAT RETURMNS
C E0UIY LINERR SURSCRIPT FCR CIRCILAR SLBSCRIPT I
[ IN CIRCILAR ARRAY OF LFHETH H.
C
DIMENSION ACL)
C
C COMPLUTE GAP SQIUARED CRITERICH
EPSO=EPG I##Z
C
C ND SEGMEMTS STORED IN TAIL YET
LK =R
C

okt OO >K>k"K‘4<>+<>P.‘-K>!<>k>k3§iikﬂ<**>‘riii<>k>k>k**?li**%*-‘k)k*)i(**)‘.’.**?if>‘.<3k>k‘zk*§~"+"-k*?K*ﬂi‘%-"-{ﬂk*)k* Lt
Cxoek BEGIN PROCESSING A MEL) STRING sokiskiokick s

c ***’K******%)Kﬂi*3ICililK*H\’ﬂi)kl’:i‘rk =K>*53K*>k3‘5'X’CK35*H'J'.<“KW»«"K-‘k>’:<>'li***Z‘K'ﬁ\'fk*"k‘-}w.-dw

C
c ASSUME |COWINTTACHMENT TO FIRST EMD OF ATTNCHMENT BLAOCK SEGMENT.
2 ISIDE = -1

Kz = 1
c
C CURREMT STRING STARTS WITH ONE ELEMENT

Locx = 1
C
Cootolk BERTI PROCESSTHG A NEW ARM IN THIS GTRTNG sektiiniciiliiicotniaoisior
I
C- POINT TO ATTACHMENT RLOCK

3 IBASC = N-L¥
C
Cosiiok LOOY [FOR MEXT SEGMENT ATTAGHED TO THIS ARM seitioioriciomiokiotioiioioieion
>
c DETERMINE MUMBER OF UNSTRUMG ELEMENTS
4 L = H-13-LOCX

C
> COMPUTE X-COORD SUBSCRIPT OF THE ATTACHIENT-EMD OF THE ATTACHIENT
r BILOCY

K3 = 4 % JBASC + K2 ~ 4
C

TABLE 8. PLOT-7 PROGRAM (CONT'D).
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0000
2
2
2

“e EMT OF STRING IN THIS DIRECTION sksiobsotask ol st priorshar sonmiortol o

PROGRAM PLOT?

ARE ALL FLEMENTS STRUNG (MO GAP)
IF (L.E@.®) GO T0 52

LOGP THRU UMSTRUNG ELEMENTS
DO v I=1.L

COMAUTE SUBSCRIPT OF UNSTRUNG BLOCK (X-COCRD OF END AY UMDER TEST.

K
¥

IBASE+I#1ZIDE
ICIRC (K, M-LX)®4-3

ASSUME THIS SEGMEMT IS HAT COMTIGUOUS.
NARR =A

CNMAUTE DIST SOD FROM ATTACKHMEMT SFGMENT TO UNSTRLING SEGMINT®S CHD
DISQ=C(ACKI-ATIZ) I kk2+CA KA1 ~A K3+ ) 542

I35 THIS SEGMENT END CONTIGHOUS [F SO FLAG
IF (DISQ.LE.EP2Q) NABR=1

COMPUTE DIST SQD FUR FND 8
DISQ=(ALK+2) ~ACKI) )2+ (A CKHZ) ~[TKE+1 ) ) ok

IS THIS SEGMENT ENMD COMTIGUOUS IF SD FLAR
IF (DISA.LE.EPSQY NABR=-1

IF COMTIGUAUS SEGMENT FOUMD JUMP TO 26 OR 27
IF CISILEXMARBRIZA.V.Z2

REPEAT FOR MEXT UNSTRUNG ELEMEMT.
COMTIHUE

I.00P COMDLETE - MO CONTIGUOUS SEGMENT skeioteiofoksckickssiiioimor kit

CHECK IF THIS STRING COMPILETE
© (ISIDE.EQ.1y GO TC 2

REPEAT FOR Cil MOTION

ISIDE=1

K2=3

GO TO 3

CONTIGUOUS SEGMENT FOUND — RTTACH TO ARM skksiokioksolekioisisksoiioksmsororsorok
FLIP SEGMENT T3 BPE ATTACHED

D 21 I=1.72
M=K+I~1

TABLE 8. PLOT-7 PROGRAM (CONT'D).
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C PROGRAM PLOTY?

DUM=ACMD
ACMY =ACM+2)
21 ACM+2) =DUnM
C
C DETERMINE WHICH UNSTRUNG SEGMENT IS ADJACENT TO THE ATTACHMENT BLO
22 IBASE= ICIRCC(IBRSE+ISIDE.M-LX}
C
C THCREASE CURRENT STRING SIZE BY 1
LOCK=L0CX+]
C
C EXCHANGE ADJACENT SEGMENT WITH CONTIGLOUS SEGMENT
DO 23 I=1.4
M=K4+1-1
J=1BRASE*4+]1-4
DUM=A (M)
Al =R
23 A(.JY=DUM
C
c LOCK FOR MEXT SEGMENT IN THIS STRING
G0 TO 4
C

l:,)K*****%K)K*sk*ﬂ-i**>k>\‘<'«kIK>k>K'/K>K)FOK>K>k>|<>k)ii>¥<>K>k>IZ>K>k>K>!<>k>K>K>!<>k>k>ICK>k*>KM?kﬂ‘-*'** AoRAKORIR
Cotetok STRIMG COMPLETE — PUT INTO TAIL SHASHORK IR o csoRRHCH
o skeskforoR ot R M ROR MR AR AOIARAOK AR HOK A RO AR AR R AR R R AR ok K

-
E 1S THIS STRIMG ENTIRELY ON CCU SIDE
8 IF (IBRSE.EQ.M-L¥) GO TO 52
E**x* MOVE CL ARM TO FAR EMD OF CChLI ARM siekistickiisotoiioioomioriosieniohy o er
E FLIP AMD SHIFT C4 YERTICES 7D CLOSE GAP
g GET MUMRER 0OF COORDS (ARRAY ELEMEMTS) TH ARM.

MH=4KxIBATE

LOGP FO% ALL POINTS IM ARM.

DO 58 I=1.HiH.2

GET SURSCRIPT OF ARRAY ELEMENT I[MMEDIATELY PRECEEDING Nil

LOCATION OF FOINT.

JD= (H-LX~L NCXY kd+1-1

C LNOP FNR BNTH < AND v COORDS CF POINT.
DO 56/ M=1.2

C COMPUTE OLD (J3 AMD-MEL (JJ) SUBSCRIPTS.
J = HH=T+M-1
dJ=I0+M

C INTERCHANHGE ARRAY ELEMEMTS.
TEMP=ALT)
ACI) =RCLIY

58 ACID) =TeMF

[

00

TABLE 8. PLOT-7 PROGRAM (CONT'D) .
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[ ]

[

)

C

Cotviolek ARRANGE LATEST STRING TO MINIMIZE DISTANCE BETUEFN sskksiiioloriokioroik
Covoick ITS BUTTOM AND TOP UF PREVIOUS STRTMG stk ivoloikobilokioiorikiol ko

C

C

[an !

5

3]
ry

1

MROGRAM FLOT?

REYERSE CCW ELEMENTS

GET SUBSCRIPT OF ARRAY ELEMENT IMMEDIATELY PRECEEDING =

SEGMEMT OF CCW ARM.

ND=ICIRC CIBASE-1.OCK. H-Lx) ¥4

COMPUTE HUIBRER OF SEGMENTS IN CCW ARM
HH=H~LX-1{D/d

COMPUTE HUMBER OF COORDS fARRAY FLEMENTS) IN HELF OF PRM.

MH = 2 % NN

LO0R FOR ALL POINTS IN HALF OF AR

DC 51 I=1.HH. 2

GET SUBSCRIPT OF ARRAY ELEMENT IMMEDIATELY PRECLEDIHG
CURREHT POINMT IN BRCKWARD LOOP.

ID=du(MH-L¥1-1-1

LOOP FGR B0TH X AND % CODRDS OF POIMT.

DO 51 M=1.2

COMPUTE FORWARD CJ) AMND BACKLWARD CJI) (110P SURSCRIPTS.
J=rD+M+I-1

JJ=ID+M

IHNTERCHRHGE ARRAY ELEMEMTS.

TEMP=Q(J)

ACJ)=ACJT)

ACII)=TFMP

IS TRAIL EMPTY
IF (LX.ED.B) GO TO 53

COMOLITE DISTS SON TO BOTH EMDS OF LATEST STRING FROM END OF
PREVIOUS STRING

JI=a%0i{-Lx1+1

J=d {H=-L¥-L0CK 41
DIZQI=CRIII-2)-A(JJ) )24+ ACTI- 1 —ACII+1) ) 4ok

DISRZ = (AL -ALII) 1ka24TACTL1Y-ACTI+10 )42

IS FRESENT ORIEWTATION LORRFCT
IF (D1SQ1.LE.DISGZY GO TO 53

REVERSE CURRFNT S5TRING
LL¥ = 2 % LIDCX
D0 54 I=1. LLX. 2
Jl=J+1-2
Jda = JI-1-2
B0 S4 M=1.2
J1=J1+]
J2=J2+1

TABLE 8. PLOT-7 PROGRAM (CONT'D).
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C PROGRAM PLOTY

TEMP=R(JI)
ACI1Y=ALJ2)
54 ACI2)=TEMP
[
Caoitok ADD CURREMT STRING TO TAIL ssioioksioksoieiiorisiomskaoioysicrokioiotorieiotolerioisioopiorn
C
53 LX=LxH_OCX
IF (N-L#.2@.8) RETURN
C
CoRAOK AN HRSACR AR A IO KON AR HRR A SACHAOI A ACH TR R R RO AR AR R
Ciskiok START HEXT STRIMG BY PUTVIHG HMEXT CLOSEST UNSTRUNG ELEMENT
Cocketok TMTO POSTUION MEXT TO TATL seiekdckuorisok sersksoRHoRk R Rk Aok R K Eg
AR O R A AR A A ot AR ARSI AR ARG AR ORGSO RO ASKAG R OO
C

MN=abk (H-Lx3
[
Cototok FIND UNSTRUNG POINT TILOSEST TO TOP OF LATEST STRING sokeldsioiolisorfeioms
L.
IMIN=1
DMIN=C(AC1I~ACNN+1) Y kk24LA L2 —A (MN+2) 3 kok2
DN 61 I=2.HHN.2
DSGE=CRC D) —AHN+1) )2+ CAC T+ 10 —A CHN+2 2 ) swok2
IF (DMIN.ILE.DSQ) GO TO 61
IMIM=1
CMIN=D5SRA
61 COMTINUE
C
Cototstok DETERMIME WHICH SEGMENT THIS TS sokokoiskiokiciorokosolpsiormolaiesioriorniok
IMIM=CCIMIN=-1) 740 »4
-
Cadotek INTERCHANGE THIS WITH SEGMENT MEXT TO TAIL sorsoioksiciisiolokeiiorciolig
C
D0 B2 I=1.4
J=HM-4+1
IMIM=TIIN 1
TEMP=ACIMIN)
. NCIMIMNG =ACJ)
62 HCIYy=TEMP

C
C BEGIN PROCESSING MEW STRING.
C
GO TD 2
C
EMD
C
C
FUNMCTION ICIRC ¢I.i)
C I = CIRCULAR SUBSCRIFT.
r N = LFHGTH OF ARRAYS.

ICIRC = MODCI-1.H) + 1
IF CICIRC.LE.®) ICIRC = ICIRC + N
RETURM
END
TABLE 8. PLOT-7 PROGRAM (CONCLUDED)
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APPENDIX A
BASIC DERIVATIONS FOR ASDS

ASDS (Aircraft Sound Description System) measures the time
span that an observer is exposed to noise above a specified
threshold, and is measured in seconds. The threshold is given
in dBA, with 85 as a typical value.

TSC's MOD-7 program calculates ASDS in the following

manner:

Given a description of an aircraft's flight path and an
observer's location, a point of closest approach is found.

Shown as point 1 in Figure A-1, it is separated from the observer

POINT
OF CLOSEST
APPROACH

FLIGHT
PATH

OBSERVER

Figure A-1. Aircraft Flight Path

by distance S. S is usually orthogonal to the flight path at
the point of closest approach.
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To simplify computation, the flight path is idealized as a
straight line, using a tangential approximation at point 1. This

is shown in Figure A-2.

STRAIGHT LINE
APPROXIMATION

OBSERVER

Figure A-2. Approximation of Aircraft Flight Path

Somewhere downstream of point 1 there is a point where the
aircraft, approaching point 1, just exceeds the observer's audible
threshold. This point is designated as point 2 in Figure A-3,
Point 3 is a companion point upstream of 1 where the aircraft's

noise recedes beneath the audible threshold.

POINT AT WHICH
AIRCRAFT BECOMES
AUDIBLE OVER
REFERENCE 1
NOISE LEVEL

OBSERVER

Figure A-3. Threshold Points with Respect to Reference Noise Level
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Figure A-4 shows the distances from points 2 and 3 to the
observer as R. The length from 2 to 3 is important in the computa-
tion of ASDS, and will be calculated from R.

OBSERVER

Figure A-4. Distances of Threshold Points to Observer

By using the aircraft's noise curve it is possible to calcu-
late R. R is obtained by solving for the point at which the noise
curve crosses the line of threshold noise level, correcting for
attenuation and shielding effects, Figure A-5 depicts the process
graphically. In the program, subroutine DGET is used for the
same purpose. DGET uses a Newton-Raphson iterative method with a

central difference approximation for the curve's derivative.

95




dBA VS DISTANCE

dBA

XREF + ATTEN + SHIELDING

';U"

DIST

Figure A-5. Aircraft Noise Curve (dBA vs Distance)

Once R is known, the Pythagorean Theorem yields the dis-
tance the aircraft has traversed while above the threshold noise

level. This distance, shown in Figure A-6, is expressed as
2 ‘[RZ - §2

The time duration follows by dividing the distance by the

plane's speed. Hence,

t=2‘/R2-Sz/V

When V is given in knots, a conversion factor of 1.689

knots/(ft/sec) is used. Thus, the formula becomes

t =2 ﬁ&z Y /(1.689V) .,

0
o



OBSERVER

Figure A-6., Distance Traveled Between Threshold Points

The final ASDS index for an observer represents a summation

over t for all flights and all operations.
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APPENDIX B
PREPARATION AND EXECUTION SPECIFICATIONS FOR IMOD-7

The purpose of this input module (IMOD-7) is to reduce the
amount of effort required by the planner in the preparation of an
input case. A listing of the IMOD-7 program appears at the end of
this appendix. Inherently, the reliability of the input case will
increase. This method essentially eliminates redundant entries and
nearly all user calculations of the flight path geometry. A set of
initial default values may be used or overridden with new entries.

The output of IMOD-7 is a file identical to the input file
currently used on MOD-7. The user has the option of using either
the current method or the IMOD-7 method. The basic MOD-7 program
is not changed by use of IMOD-7. IMOD-7 requires an input file
called SMARY.FLT and writes the output to a file called TESTA.OPR,
which is immediately usable as input to MOD-7. Program IMOD-7 is
distinct from MOD-7, and is utilized sequentially with MOD-7.

The following section describes the use of IMOD-7 to prepare
and execute a noise prediction case for MOD-7. This example dif-
fers from the illustrated case used earlier. This was done to
illuminate special features of IMOD-7.

Preparation of SMARY.FLT

Introduction

The basic methodology used affects two areas:

(1) Redundant entries - The present method requires many re-
dundant entries. These all can be eliminated by the use of default
values, i.e., by not making an entry and automatically using the
value for that parameter from the previous flight path segment.

In the case of the first segment (ground roll), a set of default
values may be used or overridden. The default value will always

be the last entry for that parameter. For example, if the aircraft
speed at the end of the first segment is 160 knots and does not
change for any following segments, then no further entries for
speed are required, and 160 knots will be automatically used. In
practice an aircraft speed of 0 yields spurious results in MOD-7.
However, a beginning speed of 0 knots is used in the following case

for illustrative purposes only.
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(2) Flight path geometry - The present method requires X,Y,
and Z for the beginning of each segment. IMOD-7 eliminates all
X,Y,Z hand calculations, and requires only the length of ground
track data (and climb angle). The helical turns require the ground
track X,Y, starting and ending points, the radius, and the X,Y of
the center. Another associated feature is the ability to align the
runways for easiest input calculations. For example, if the main
runway is East-West, where East is zero degrees, then the ground
tracks are more easily defined. Should the main runway not be at
0°, the ground tracks may be prepared as if it were 0°, and one
entry for the rotation of the angle of reference from DIRECTION (DIR)
added to the flight parameter section. Counterclockwise is the

positive direction.

Details of Preparation

The coding sheets (Figure B-1) included in the following ex-
ample are used for IMOD-7. Punched cards with three-character
acronym and data entry are prepared for input to IMOD-7. The first
coding sheet entry must contain the number of "flights" punched in
columns 1-5, right justified. Following that, each flight will con-
sist of parameter cards containing the parameter keyword punched in
columns 1-3 and the parameter values punched left justified in
columns 11-20 (and, in the case of the XYZ parameter, in columns

21-30 and 31-40), each value incorporating a decimal point.

There are two groups of parameters: those pertinent to the
entire flight, and those pertinent to individual segments of a

flight. They are as follows:

FLIGHT PARAMETERS ACT Aircraft type code number
NDO Number of daytime operations
NNO Number of nighttime operations
DIR Rotation angle of flight pattern
XYZ Starting coordinates
EOF End of flight flag

SEGMENT NSG Segment number
PARAMETERS ISG Segment type code
TH1 Starting thrust
TH2 Ending thrust
SP1 Starting speed
SP2 Ending speed
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»

GND Length of ground track (linear segments)
ANG Climb angle

CIR Circulation angle (helical segments)

RAD Radius of circulation (helical segments)

In general, SMARY.FLT would be arranged as follows:

Number of flights
ACT for first flight
NDO and/or NNO, DIR, and XYZ of first flight

NSG (with a value of 1) for first segment

ISG for first segment
TH1, TH2, SP1, SP2, ANG for first segment
GND if linear segment, CIR and RAD if helical

NSG for next segment
The other segment parameters if different from their
default values

NSG for 3rd segment
Parameters

EOF if no more segments in flight
ACT for next flight

etc,

The coding sheet must be designed for all entries for every
segment. In practice, many entries for a segment will be the
same as the previous segment. Where a previous parameter value
is to be used, no entry of acronym or data is required. (A line
should be drawn through this item on the coding sheet to insure
that a card with an acronym and no data is not prepared.)

Range Mnemonic Definition
1. to 999. ACT Aircraft code (See Table 2) must

be specified for first flight and any

subsequent flight where it changes from

flight immediately preceding.

positive NDO Day-night-operations flags are initial-

positive NNO ized to 1 and zero, respectively, for
each flight.
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Range
-180° to 180°

1. to 99.

0. to 100.
0. to 100
positive
positive

Mnemonic

DIR

EOF

NSG

ISG

TH1
TH2Z
SP1
SP2

Definition
Provides for rotating the frame of
reference. If a runway is at an angle
to the x-axis, it is convenient to pro-
vide all geometrical parameters as though
it were parallel to the x-axis, and set
an appropriate value to DIR to restore
the true orientation in the actual plot.
DIR is initialized to zero (rotating
through the top quadrants is positive
angle) for each flight.

EOF is the only parameter with no value.
It flags the end of the flight (and the
end of the last segment).

The segment number must be specified for

every segment. Its presence signals the
end of the previous segment.

Segment type is initialized to type 1
(linear) for the first segment of each
flight. For subsequent segments it re-
tains whatever value it had for the
preceding segment unless specified
otherwise,

Beginning and ending thrusts and be-
ginning and ending speeds are initialized
for the first segment of each flight to
the typical values of 100% and 160 knots,
respectively. In subsequent segments,

if TH1 and SP1 are not specified, they
are set equal to the THZ and SP2,
respectively, of the preceding segment.
If TH2 and SP2 are not specified, they
are set equal to the TH1 and SP1 of

the same segment,
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Range Mnemonic Definition
XYZ The starting coordinates are initialized
to 0., 0., 0. for the first segment of
each flight,

positive GND The length of the ground track for
linear segments is initialized for the
first segment of each flight to a typical
value of 5500 feet. For subsequent
segments it retains the value of the
preceding segment unless specified. (Note
that the ground track length is for each
individual segment, not the cumulative
length.)

-90° to 90° ANG Climb angle is initialized to zero for
first segment of each flight, For sub-
sequent segments it retains the value of
the preceding segment unless specified.

| CIR Angle of circulation and radius of

positive RAD

curvature for helical segments. They

are initialized for the first segment of
each flight to the typical values of +90
degrees and 6000 feet, respectively. For
subsequent segments they retain the
values of the preceding segment unless
specified. (Counterclockwise is positive
angle.)

NOTE: A warning is typed to the user if, by the second seg-
ment, the following parameters are not encountered:
ACT, -TH1, TH2, SP1, SP2, XYZ, GND, ANG, and one or the
other of NDO and NNO. Also, if CIR and RAD are not
encountered during the first segment to type 2
(helical), the user is warned.
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Execution of the Program on the TSC DEC System-10

Log into area [4147,333] and perform the following steps:

.AS DSK 21
.AS DSK 22
.AS DSK 23
.RUN PREPAR

If SMARY.FLT exists on disk, the program will execute, typing
out warnings if necessary, and writing the output in standard

MOD 7 format to TESTA.OPR. (Note that a scratch file, LAST,.FLT,
is written and can be deleted after the run.)

Creation of a New Load Module (DEC System-10)

.COMPILE IMOD 7.F4
FORTRAN: IMOD 7.F4
EXIT

.LOAD IMOD 7.REL,SYS:USRLIB/LIB
LOADING

IMOD 7 7K CORE

EXIT

.SAVE PREPAR

Job saved

To incorporate IMOD-7 into MOD-7 as a subroutine, change the
blank common in IMOD-7 to a dimension statement, and rewrite the
section that sets up the input and output files so that IMOD-7
will read from, and write to, files whose names change with each
call. This would allow the use of MOD-7's ability to process
several "operation" files during a single execution. (The number of
operation files to be read is the first parameter on the 'command"
file.) The flow chart for the subroutine is given in Figure B-Z.

Examples

The DIRECTION (DIR) Parameter

The DIR parameter must be used whenever the runway is not
located in an East-West direction, and/or when the direction of
the first segment is not due east. With a single entry, the
planner can re-orient the runway to an East-West direction which
permits the IMOD-7 to perform all sign and coordinate calculations.
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START

MOD-7
READS
CMD FILE
NAME

}

MOD-7 READS
CMD FILE

1

N=1

e

IMOD-7 READS
INPUT N,
WRITES OPR N

i

MOD-7 READS
AND PROCESSES
OPR N

N

N+1

]

0D-7 WRITES
GRDN

Figure B-2.
MOD-7

YES

107,

NO

END

Flow Chart for Subroutine Incorporating IMOD-7 into



Two examples of the DIR parameter will be described. The first

is a simple example where the runway is East-West and the aircraft
takes off in a westerly direction. The second example includes a
fairly complex landing onto a runway with a 30° angle from East-
West. This example will illustrate both the DIR function and the
best method of setting up a landing,

Example 1, Takeoff, East-West Direction

The takeoff, shown in Figure B-3 at the eastern end of the run-
way at XYZ coordinates (10000,0,0), rolls 7500 feet down the runway,
climbs at 5° for a ground distance of another 15000 feet, and on out
at a 3° climb. Since IMOD-7 assumes all takeoffs to be exactly due
east, the flight pattern shown in Figure B-4 must be rotated 180°
with respect to the pattern shown in Figure B-3. In order to trans-
late the coordinates computed by IMOD 7 back to the original
westerly takeoff, the DIR function is set equal to the amount of
rotation, i.e., 180°.

T N\

100,000 15,000

Figure B-3. Eastern End of Runway Pointing East-West
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SEG 2 SEG 3
15,000° 100,000

= ———

| ® —
\ XYz = 10000,0,0

180°

Figure B-4. Runway Direction Reversed 180°, Corresponding to
Takeoff Due East

The input file to IMOD-7 might be as follows:

1. . e e
AcT 1

XYE [ EAL A O U | X S—
DIR 157,

. NSG e e e e i
156 1.

THJ ; D N1 4 L
TH?
SP1 ~ A
5P?2
ANG . KA P S
GND i 75v
NSG 7 o e
156 1.

_THe 100. [
TH? 100.
SPy 97, - o
SP2 2048,
ANG G.¢
GND 15¢ 02,
NSG L e
156 1.
TH1 155,
TH? Tyiae”
$P1q TN
SP? »54,
ANG g o
GND Corava2p. ' .
EOF
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The resultant output would be as follows:

Example 2. 1IMOD-7 Processing for Input to MOD-7

.2

¢

1312.23

1217.23

= NUMBER OF /FLITES ;oo o i rame — — moim p ciemne sofmes ) iz

FLITE 1 ACTYPC 1

FLITE - g TAKEOFF QR_LaNDiItic el —— =
FLITF 1 DAY 0OPS 1

FLITE ¢ o g EVD OPS semsmenss o oo o 4
FL1TF 1 NITZ 008 %!

FLITE 1 55, 1. 1ypr B T
FLITF 1 5t T REG THEUST 100

FLI1TE 10SEC. G ENDOTHERYST AR PN
FLITY 1 Stu 1 X Y 4 BFGIN 10A0Lr, P 2.ra
FLITF 1 3¢ 1 XY 2 EMD. o 2SLGL UL LB
FLITE 1 5fF¢ © CL!%B A'GLE TS

FLITE 1506 1L BEGEMD SPD 0,50 _9:r.m2
FLITF 1 St 7 TYPF 1

CFLITE LSRG 2 RES._JYRUSIL aAer.Bo.
FLLITF 1 S5 2 END THRUST 1ea, 2

FLITFE 1 SEq 2 X Y_ 2 BEGIM __ e 2BGA B T 0
FLITE 1 S€G 2 XY 2 N ~4P506., 2, 5.9
FLITF 1 566 2 CLINB AGLE_ . . E
FLITE 1 Sdu 2 REG EMD SFPD 9, (5 P YEN 47

JFRITE 4 RFG_E TYPE i I R
FLITF 1 8¢6 3 WEG THK'IST 140,49

FLIT® 1 364 SoLNL dspvSsy Y
FLITF 1 SFG XY Z REGIN 12580, 04 v B3
FLITF 1 SFG 5 X Y 2 E'in. =112503.92. 9,00

,FLITE 1 SE6 3 CLIMB A'GLE 3.9

CFLne 1 BEG. 5 BEG EMD_SPD 269,67 25..22
FLITE 1 SEG 4 TYPE ~1

The next example will show the landing and DIR concepts,

input coding for IMOD-7, and the output generated, which becomes
the input to MOD-7, the Noise Prediction Model.

(1

There are two ways to construct the landing input coding:

As a conventional landing - In this case the climb angles

must be negative, and the planner must calculate the X,Y, and

Z coordinates for the start of each segment. The need for

hand calculation of these coordinates negates a major feature

of the IMOD-7 routine.
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(2) As a "backwards takeoff" - In this case the landing is treated
as a backwards takeoff where the IMOD-7 will calculate all
the coordinates, thus relieving the planner of considerable
effort. All climb angles in this case are positive.

An example of the use of the "backwards takeoff' method follows.

Figure B-5 shows a landing pattern consisting of four segments
(numbered backwards, starting from 4). The aircraft comes in from
the northwest on a heading of 150°, makes a 90° left turn which
aligns it with a 10,000-foot runway, continues to descend, touching
down at a point 2500 feet down the runway, and coasts to the far
end. The XYZ parameter is the end of the last segment of the
landing, i.e., the right end of the runway, which now becomes the
first segment of the takeoff (numbered 1 in Figure B-5. In the
example, the origin of the coordinate system is taken to be the
left end of the runway (as might be the case if there were several
runways at this airport). It is assumed that, for some reason, the
coordinate system must be used as is and cannot be changed to make
the origin be the starting point. Knowing the runway to be 10,000
feet long and making an angle of 30° with the x-axis, the coordi-
nates of its right end are found to be (8660.25, 5000,0), and this

10,000

Figure B-5. Landing Pattern (Segments 1-4)
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is the value assigned to XYZ for IMOD-7. With XYZ set, the flight
pattern is rotated so that the aircraft (looking at it now as
taking off) takes off parallel to the x-axis of the coordinate
system and in the eastward (positive x) direction, as shown in
Figure B-6. The amount of rotation necessary is the value of the
DIR parameter, taking into consideration the following convention:
The range of DIR is -180° to +180° inclusive; the sign is positive
if the minimum rotation required is clockwise, and negative if
counterclockwise, so DIR is set to -150.

SEG 1 SEG 2

VN
@

90°

SEG 3

SEG 4

Figure B-6. Rotation of Flight Pattern
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The rest of the IMOD-7 parameters are set as though the
flight pattern in Figure B-6 were an ordinary takeoff, except for
thrusts and speeds. There is a 7500-foot ground roll followed by
a climb giving a ground track length of 10,000 feet, a right 90°
turn (CIR = -90°) with a radius of curvature of 7500 feet, and,
finally, a linear track parallel to the y-axis. Using the DIR
parameter, IMOD-7 automatically translates the geometry into the
original pattern of Figure B-5 for input to MOD-7.

The input to IMOD-7 file might be as follows:

1. e S,
AgT 1.
XYZ HOEAL 2% BNl e
DIR ~150, -
NSG 4, i
186 1,
THy 0.5 L L
TH2 $A, S
SP9 0.5 L
Sk 74«
AN T
GNN 7500 '
_ N§G P
156G 1
THL. 87 = R
TH? 5, T
_SPq Ty _ .
SPR 159,
CANG 3w
! GHND 15767,
JNSG R .
156G “
CIR -9, L
RAD 7575, o
NS Goms wwefisvem
1S6 1,
COTH 7.
TH? 72,
SPa L AB .
SP2 IR
_Gun Lo 2Ped, e me
LiF T
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The resultant

output file from IMOD-7 would be as follows:

NUMBFR OF/FLITES e e s oo MR 02 -
FL1TE 1 ACTYPE 3
FLITE 1 Tav“onfr o 1 AuDING 3 _
FLITE i sy op« 1
FLITE 1 evp opP: e S o
FLITE 1 MITS oms A
FLITE 1 5FG YR A - L
FLITE 1 37¢ COHEG THRUST 0.50
FLITE 1 SEG 1FND_TaRiisy S _dnp o
FLITE 1 SEG¢ 1 X Y 2 nrg(N R(AH 7,26 Bt A0 P
FLITE 1 SFu X yze'n L PitR.Us 17% .3 o
FLITE 1 574 booLIte ACGLE L
FLTTE 1 5t3 1 RCG ENDOSPD O 0.50 77,29
FLITF 1 Sig 2 TYPr 3
FLITE 4 S 2 BEG _THRUST e o o
FLITE 1 Svo 2 OEND THRUST 55,00
FLITE 1 SFa 2 XY _ZBYGIN  2165.04 128,04 ]
FLITE 1 SL¢ 2 XY 4 (495,17 -3T5A. 00 5?4 ra
FL1TE 1 SFG 2. CLIM3 ANGVE . z.a
FLITE 1 SEG 2 BEG END 82D 0.9 155,00
CFLITC 4 SEG 8 TYPr Do ey v e
FLITF 1 S¢6 3 REG ruwugr tv. o
FLyir 1 586, KO ATTAN N E o Sed _ )
FLITE 1 8t6 3 x Y 2 HlPIﬂ <64 9%,14 ~3750,00 524.08
FLITE 1886 e XY ZEMD  -16734.4%  ~1711.65 1141.74
FLile 4 SEC & CLIMB AYGLE x.ﬂw
FLLTTE _A 8RG8 omEG D SPD 152, ¢/ 192,92
FLITE 1 3566 3 ciFe “ULAT]NN -1,
FLITE 1 SEG 3 CENTER AF HELIX _T1F248 . 4% 2745.19 .20
FLITE 1 SEG 4 TYPC o 4 o
CFLITE 4 SFG 4 BFG THRUST e
FLITE 1 St 4 EMND TUKIST 73, r'
_FLITE_V__i_SEG“ LA XY A QFGIN.“___ _=16724.,4. 45 -1711,65 _1141.74
FLitg 1 5% 4 X VvV £ §F'D —26751,67  16297.32 2189.64
FLITE ¢ SEG A CLT A AMNGLE KL - _
FLITE 1 S£5 4REG EMDTsPD I L R TR T
FLITE 1 SEg. 5 TYPE_ P el T

Figure B-7 shows DIR values for the same flight pattern at

four different orientations.
shown with its resultant output,

Figure B-5.

The following IMOD-7 input file,
will produce the landing of
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Figure B-7. DIR Values for Flight Pattern of Example 2
Examples of IMOD-7 input files, along with their resultant

output, are shown in the next four pages of this appendix.
The IMOD-7 listing appears at the end of Appendix B.
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46,

1

1841

78 e, 11751,
i

k)

.
14,
s e
e
e e
1t
v,
e
e
tha13
7o v
oy
b
R

.

ERE

fe

L I

In this example of one runway

in a multiple runway airport the
XYZ happéns not to be 0., 0., 0.
Note also that the runway makes
an angle of 134,1 degrees with the
positive x-axis.

Segment one is a 5000-foot ground
roll, from zero to 160 knots at
100% thrust.

In segment two, the aircraft clirbs
at a 10 degree angle, speeds up to
250 knots covering 7000 feet on the
ground.

The aircraft turns left through
16.15 degrees on a helix of radius
7000 feet climbing at 4 degrees.

The last segment is level flight
and reduced thrust.

The output generated from the above input is shown

on the next page. Teletype communication is shown

below:

UM ITHMOD

TH1 THe AMG

CRU TIME: = .73

Ml ERECUTION

EXIT

FFECM 12T ZFEG. FLT i

ELAFSEL TIME: =182 .17
TETECTET
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Muvgrfk CF/FLITZES , 1

FL1Te’ i, ACTYPE 46

FLIT- 1 TAKSOFF OR LASDING 1

pipTs 1 DAy 0PS ) -

(S N 1 EVYE OFS a

A 1 HITE NPS 7

FLITF 1 SEG 1. TYP(C 1

FLITE 1 5T¢C 1 KEG THRUST 100,79

FLTTE 1 3F6 1 E:D TURST 16,7

FLIT 1 SEG 4 XY 7 RGN P23nb1.0a 11758038 -, 10
FL1Tr 1 5FG 1 XY ZED Pp3B1. 44 19343.563 -4
Fro1s 1 SEG 1 CLITG A GLE .19

Fi17¢ 1 SEG6 1 LEG EMD SED ¢.5{ 168,00

FLYTY 1 3T6 2 TYPE : 1

FLITE 1. SIG6 2 HFG THRIFST 127 .0

FLIT! 1 506G 2 D THRUST 199,109

FLITY 1 506 2 X Y ¥ ETGIN o Bi.44 19343,63 ~0,16
FLITH 1 S5EG 2 XY ZED 1551005 Pu374.52 1734.,19
FLITP 1 SFG 2 CLIMB AGLE 18, 04

FLITe 1 SIG 2 BEG EID SPD 160,0¢ 250, A

FLITF 1 SEG 3 TYPr ?

€T 1 5F6 3 oG TuRNST 16,2

FLTYS 1 SEG 3 OEND THRUST 100,73

Fr 118 1 SEG I XY Z RrGIN 15%17,7%  2¢I73.52 172%34.19
ForT” 1 5¢G I XY Z €40 13962.42 2157%.24 1582.,24
(S i 1 SEC T ocLIvp ATGLE 14,00

FLITY 1 StV 3 KEG FUD STD 257,01 258,30

FrL1iir - 1 586 I CIRCULATINN 1, a '

FLITE 1 SIG 3 OCFNTREY #F HMELIX jEA83.16 15469413 ZeP B
ForTe 1 S5E£6 4 TYPF 1

FL1Te 1 SO6 4 BEG THRUST 100,29

Felv i SEG 4 [£'ID THRUST 180,24

FLITE 1 STG 4 X Y Z BEGIN 132672.40 21573%.24 1582 .74
FLITE 1 SFG 4 X Y 7 E'D 6984.97 »5569.39 IVon.08
FiLITE 1 SEG 4 cLIrs ANGLE 19,54

FLrTy 1 SEG 4 LEG EYD SPD YL ERG 250,03

FLITE 1 BFG & TYPE 1

FLITE 1 SFG 5 G THRVST 93.¢3

FLyTe 1 SFG 5 EvD THRI'ST 93,00

FLITE 1 §F6 5 X Y Z BFGIN 6584.97 25569.,R9  30a0.78
FLITE 1 8¢ 5 X Y # E"D -4P369.65 3h51i.57 Jr0K,.08
FLITE 1 SE6 5 cLIME A GLE a, @i

FLITF 1 SEG 5 agrG E'D SED 25, 10 250,02

FLITR 1 SEG 6 TYPE -1

output generated from the input shown on preceding page.
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1-
RCT
_ADO
N
DIR
Y72
_sG
1586
111
TH )
skl
SP?2
A G
G
f.ls(;
145G
TH
THi?2
SP?2
[\.‘\!G
G
UG
118G
AIG
~CIR
Ral
NSG
156G
TH
T™H?2
Sk2
AtG
Gin
FuUF

(1)

. i,
22, ACT
Se o R TITH
ll.

(’l - e o

U, N, 0,

1..- . " I“SG

. 1SG

1"-"‘. - -

toa

“a 5 i Se1

1n, SpP?

1\.

Siun, GiLD

20 . ) TS

1.

1\,'1)_

100,

290, B 502

S ANG

Steo, L o B

3' AN

7 a5 156G

5.

1ha .. ClRr

abun, RAD

e o HSG

v 1sG

Wi, T - TH}

o,

350, o _ SE?

3. ATG

2006, _ Gun
(AN

200,

2

5,
R YVIUN
4

1.
LB,

350,

3.

20608,

NNO,DIR, and XYZ are
all initialized to zero

~ TH1 and TH2 are init-

ialized to 100%

ANG is initialized to
zero

ISG retains the value
to which it was vprev-
iously set

(Note that SPl is auto-

" matically set to the

previous SP2)
GND retains its value

ANG retains its wvalue

TH2 is automatically set

_ to the current TH1

These two input files produce identical output (shown

on next page).
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MR
FIITE
FLIWE
FLLVE

FLLUE

FLT e
Fil e
FLTIH

FLTUR

FLLITE
FLTEE
LTI
Fi. 1k

3 70 R

FLUIS
FLIME
FLTUY
FLIIR
FLIPE

S FLLIE

FLTIE
FLLM
FLTIC
FL1TE
FL1E
CPLTIE
FLUIE
FIL.OIE
FLIIE
FLT R
FLTIK
FLILE
FLTTE
FL1LTE
FLTLLE
FLIVE

NIV N RENe

1 ACTYPE

LA DR OLANGTLG

VoA S -

L X A A

) I I U DA §

| R 1 1TYew )

[T T i TSt =

VUSFG . L el R T

1 Ska V& 7 4 ukaly

Y A VXY &L o

f Heo tCLLEY ny GLD

[ L [T ORI SRR L

ToSkG 2 1

1 St 7 B FitnsT i

1 &G ?obd) THRUST

| SF 2 XY £ hroll

|y A 2D S A AR T

1S VIR G I RRECURPRE N P

I 1A 2 e EaD SPD
Sk 3 TYRE L

1 Sk 3 bBEG TREIS

1 sShG 3 kil Trawbisd

1 ARG $ XY 72 nEGT

) Y [ XY 7

[ 3 CHhU A wogihe

1SRG 3 pMG st SFD

I SEG § ClECULATID

1 »r'G 3 CHOTEy DY ODELTX

boSelG 4 TYiE

§OSYG 4 ren THRUST

1 SFq A FLD THRUST

| I 4 X Y 24 tEGTS

1 &8FG AOX Y 7 e ' B

1 sG 4 CLTwet i iw

1.,388G PREECG DD 58D

b Sk 5 TVPE

| KL NY

Lo o

(l.'.)’:
S500N0,00
| A RN}
t',.5{_\

}
f oo, on
LGu, )
5000, 00
10000, 00
Doy
lf)“.\)'l

7
160,00
Tea oty

foend, o0

13121,9n
94,01
VAU AN
].
16000,00
1
g0, 00
pO L 00

13181 ,04

27329 ,12

3,,')'.!

2n0 G
-1

(OIS EF
(R

160,00

[LIRERR Y
0,110

220,00

U.(v)
{318,072

2y un

AS U D

[318,09
154db6u,10

350,00

The output file generated by either of the two input

files on

the preceding page.
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TABLE B-1. IMOD-7 PROGRAM

€ _ IMOD?,F4 TRANSLATES SHORT “40D7 INPUT FILE INTO
STANDARD FORH

hanpao

CUMMON DUM(B0),LIST(12),1TABS(12),NUMS(4)
— ___DbATA LIST/3HACT3HTH1,3HTH2,3HXYZ,3HGND, IHANG,
* 3HSP1,3HsP2,3AVD0, 3HNNO, 3HC IR, 3HRAD/
w_._ _ DATA LUMS/2HST,2HMND,2HRD, 2HTH/ _ _
MONE=e1

CALL IFILE(I;'SMARY','PLT')
CALL OFILE(21,°TKSTA’,*NPR?) .
READ(1,1) FLTS
) FUORMAT(FS5,0)
NNFP=FLTS
WRITE(21,2) nOF
2 FORMAT (*NUMRER OF/FLITES?,27X,14)
DM 100 1F=1,NnOF
CALL OFILE(22,°LAST’,*FLT*)
NSEG=0
NTEM=0
[D0=1
IM0=0
TH1=100,
TH2=100,
SPi=1690,
sSP2=tho,
ANG=0,
XX1{=0,
YYi=0,
2itz= 1
GND=5509,
XX2=XX1
YY2=YY1
1AC=0
NSG=0)
18G=1'
INSEG=,FALSE,
DIRFLG= ,FALSE,
722287221
THETA=sD,
~ DXX=CNSND(THETA)
DYY=SIND(THKTA)
CcIr=0,
RAD=0,
DO 222 J=1,12
222 ITABS(J) = LIST(J)
9993 READ(1,3) ITE“,VALUE,VAL2,VAL3
3 FORMAT(AS,5X,3F10,2)
IF(NSG,GT,1)G TQ 226
.PD 225 Js, 10
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_IF(ITEMNE,ITARS(J)IGD TO 225
ITABS(J)=0
JF(J.LT,9)GN TO 22¢
JJ = 11=(J/5)
. ITARS(JJ) = 0
GO TO 226
225 _ CONTINUE
226 CONTINYF
IF(ITEM EQL,ACT?) GO TQ 200

IF(ITEM,EQ,*NDO%) GO TO 201
IFCITEM EQ,°NM0°%) GN TO 202
IFCITENM EQ,°ECF®) GO TO 215
IF(ITEM EQ,"ISG®) GO TD 204
IF(I1EM,EQ, "NS8G?) GD TO 215
IF(ITFY JEQ,°THI®) GO TO 206
IF(ITEM EQ,"TH2?) GO TO 207
IF(ITH FQ,?XYZ%) GO TO 208
TECITIM,EQ,"GND®) GO TO 209
IF(ITEM EQ,°ANG?) GD TO 210
IF(ITEM EQ,*SP1%) GO TD 211
TE(ITEM EN,°SP2°) 6N TO 212
IF(ITEM EQ,*CIR’) GO TO 213
IF(ITEM,EQ,"RPAD?) GO TO 214
IF(ITEM,EQ,*DIR®) 6N TN 216
TYPE 4, ITEM

4 FORMAT(1X,AS5,°* UNRECOGNIZARLE ENTRY,IGNORED®)
G9 TO 399y
5 FORMAT(’FLTITE’,IS,1X,*S£G”, 14, 1X,°TYPE,20X,14)

C INCOMPLETF DATA FNR FIRST FLITE
301 TYPF o
€ FARMAT(/® 1:CU™PLETE FIRST FLITE DATAC)
G2 TO to0n
C SAMF FLITF
302 CALL IFILE(23,°LAST®, FLT*)
1302 RFAD(21,9) (DLM(ID),IR=1,80)
7 FORMAT(E0A1)
EMPSSEOF1(23)
IF (EMDS) GU TO tng2
WRITE(21,7) (DUN(CID),IN=1,R0)
GO 1O 1302
C SEGHENT 1YPF
204 I1SG=VALUE
GO TU 99
C A/C TYPE
200 TAC=VALUE
G9 TO 99
C DAY OPS

TABLE B-1. IMOD-7 PROGRAM (CONT'D)
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201 1DO=VALUE
GO TO 99
C  NITE OPS_
202 IND=VALUE

GO TO 99
c
303 TYPE 8
8 FORMAT(/® TRYING TO ENTER MEW SEG WHILE STILL IN nLd SEGL*)
; G3 TO 1000
C
304 _TYPE 9
9 FORMAT(/° JUMPING SEGMENT®)
GO TO 1000
C

¢ BFGIN THRUST
206 THy=zVALUE
TH2=TH1
GU TOQ 99
C EMD THRUST
207 TH2sVALUE
G3J TO 99
c BEG POINT
208 XXi{=VALUE

YYi=VAL2
7221=VAL3
GO0 0 99
(of GROUND TgACK
209 GHD=sVALUE
G TOD 99
c CLI"e ANMNGLE
210 AMG=VALUE
Gg"H 10, 99
(of BEGIN SPEFD
211 sP1=VALUE i
GU TO 99
C END SPEED o
212 sP2=VALUE
G" TO 99
C CIRCULMTION
213 CIR=VALIE
GO TO 99
¢ KRADIUS 0OF CIRCULATIOM
214 RAD=VALVE
GO 1O 99
210 THETASTHETA+VALUE
DXX=COSD(THETA)
DYY=SIND(THETA)

TABLE B-1. IMOD-7 PROGRAM (CONT'D)
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235

 IF(DIPFLGIWRITE(S5,235)

FORMAT(®* WARNINGg INCORRECT USE OF DIR®)
DIRFLG=,TRUE,
GO TO 99

C END _OF SEGMENT

215

223
221

224
220

230

231

400

401

308

IF(NSEG,LT,.1) GO TO 208
IF(NSG,NE,1)G0 TUO 220

IFLG=0

DO 221 J=1,10

TFCITARS(J) FQ,0)G0 TO 224
IFLGs1

WRITF(5,223) TTARS(J)
FORMAT(1H+,A4,8)

CONTINUE

TORDEMINO(NSG,4)

IF(IFLG,EQ,1) WRITE(5,224) NSG,NUMS(IORD),IF
FORMAT(15H+ OMITTED FROM ,12,Rh2,° SEG, FLT *,12//7)
IF(ISG,LE,1) GO TN 308

IFLG=0

IF(CIR ME,0,)GU TO 230

IFLG=1

ClR=90,

WRITE(5,223) LIST(11)

IF(RAD NE,C,)GO TO 231

IFLG=1

RAD=6000,

WEITE(5,223) LIST(12)
IORD:MIMO(NSF,,A))
IF(IFLG,EQ,1)WRITF(5,224) NSG,NUMS(IORD),IF
PLMS=SQRT(DXA##24DYY*#2)#SIGN(]1,,CIR)
XX0=XX1=RAD*DYY#PLMS
YYO=YY1+RADSDXX#PLMS

IF(DXX,NE,0,) GU TD 40Q

THETA=90,

G0 TO 301

THETA=ATAN2(LYY,D'XX)
THETASTHETA#1F0,%7,/22,

THETASTHETA+CIR
DXX=CNSD(THETA)
DYY=SINO(THETA)
YY2=2YYQ=RAD#DXX#SIGu(1,,CIR)
XX2=XX0+RAD¥DYYSIGH(1,,CIR)

2223271 +¢SIND(ANG)/CNSD(ANG)*RAD#ABS(CIR)/1830,%22,/7,

G TO 306

LINEAR SEGMENT

XX22XX1+GND*DXX
YY23YY{+GNDADYY

TABLE B-1. IMOD-7 PROGRAM (CONT'D)
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11

12

307

13

14

15

16

17

18

19

WRITE CUT A/C TYPE

2222271 +SIND(ANG) /COSDL (ANG)#GND
A3SLE=SQRT((XX2=XX1)##24+(YY2=YY] ) ##2)
DXX=(XX2=XX1)/ARSL
DYY=(YY2eYY1)/ARSL
WRITE OUT SEGMENT
IF(NSG,.GT,1) GO TO 307

WRITE(21,10) T1F,IAC,IF
~ FORMAT(’FLITE’,I5,1X,*ACTYPE’,26X,14,/ o
™ *FLITE’,15,1X, *TAKFOFF OR LANDING’,14X,4H 1)
WRITE(22,10) IF,IAC s a D e S REASEC GRS -
WRITE OUT DAY, EVENING, AND NITE OPS (EVF, NEVER UUSED, IS DUMMIED)
WRITE(21,11) IF,IDN,IF
FORMAT(°FLITE’,1S5,1X, DAY OPS*,25X,14/

1 *FLITE’,15,1X, "EVE OPS’,25X,4H 0)

WRITE(22,11) IF,.IDQ,IF
WRITE(21,12) IF,IND
FORMAT(*FLITE?,15,1X,*NITE OPS®,24X,14)
WRITE(22,12) IF,INOQ
WRITE OUT SEGMENT TYPF
WRITE(21,13) IF,NS5G,1S56 _
FORMAT (*FLITE®,1I5,° SEG®,14,1%X,°TYPE’,20X,14)
WRITE(22,13) IF,NSG,1SG
WRITE OUT BEGIN THRUST
WRITE(21,14) IF,NSG,TH1
FORMAT (*FLITE’,J5,¢ SEG®,I4,1X,"BEG THRUST*,11X,F10,2)
WHITE(22,14) IF,NSG,TH1
WRITE NDUT END THRUST
WRITE(21,15) IF,NSG,TH2
FORMAT(*FLITE®,15,¢ SEG’,14,1X, "END THRUST’,11X,F10.2)
WRITE(22,15) IF,NSG,TH2
THi{=Th?2
WRITE OUT BEGIN CUORDINATES
WPITE(21,16) 1F,NSG,XX1,YY1,221
FORMAT(®FLITE?,1S9,* SFG®,14,1%X,°X Y Z BEGIi®,50%X,3F10,2)
WRITE(22+16) IF,NSG,XX1,YY),Z21
ARITE DUT EMD COORPINATES
WHITE{21,17) JF,NSG,XX2,YY2,222
FORMAT(PFLITF?,15,° SKFG’,14,1X,°X Y Z EMD*,12X,3F10,2)
WRITE(22,17) TF,NSG,XX2,YY2,222
WRITE OUT CLIMB ANGLE
WRITE(21,18) TF,n5G,ANG
FURMAT(®FLITF®,I5,* StG’,14,1X, CLIMB ANGLE®,10X,F10,2)
WPITE(22,18) IF,NnSG,ANG
WRITE DUT BEGIN A+D F:D SPEEDS
WPITE(21,19) IF,hL8G,SP1,Sp2
FORMAT(®FLITE®,15,° SEG’,14,1X,*RFG END SPD’,10X,2F10,2)
WRITE(22,19) IF,N5G,58V1,8p2
sF1=&P?
IF(ISG,1,T,2) G Th 208
WRITE OUT CIRCULATION ALD CEMTER NOF HELTX
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. —— CIR=SIGN(14,CIR)
WRITE(21,20) IF,NSG,CIR
20 EDRMAILLELITE'.IS.'.5EG!.I4,1X.'CIRCULATIUN'.lux,EJQ,QJ =
WRITE(22,20) IF,NSG,CIR
~—- MRITE(21,21) IF,NSG,XX0,YY0,220 2 g o
21 FORMAT(*FLITE*,I5,* SFG’,I4,1X, CENTER OF HELIX?,6X,3F10,2)
— ~_WRITE(22,21) IE.NSG,X0,Y0,20 . s
208 IF(ITEM,EQ,EOF®) GO TO 203
C .. END OF LSEG, BEGIN OF NEW SEG .
LLeNSG
. _. . NSG=VALUE
IF((NSG-LL).GT.t.DR.(NSG-LL).LT,o) GO TD 304
. G0 T1Q 309 . o
C END OF FLITE
203 IF(1F,GT,1,AND,NTEM,EG,0) GO TO 302
IF(IF LEL1,AND UTFY EG,0) GG TO 301
NSGaNSG+y )
WFITE(21,5) IF,NSG,'IONF
WRITE(22,5) IF,"“SG,0HE
GO TO 1001
(o SET STAR7T COORDINATE OF MEXT SEG
308 IF(NSFG,EQ,0)GN TN 309
XX{=XX2
YYi=YY?
22122722
GO TO 99
369 NSEG=1
99 NTEM=MTEM+ 1
GO T0 99Y9
100t CALL RELEAS(22)
CALL TFILE(23,°LAST’,*FL.T*)
CALL IFILE(22,°LAST®, FLTe)
9901 READ(22,7) (DUNCLIDY,IN=1,80)
ROTMEENF1(22)
TE(ROTH) GO TO 14502
WPITE(23,7) (PUH(ID),ID=1,R0)
G TO 9901
1002 CALL RELEARS(23)
100 CONTIMNIE
1000 CALL RELEAS(1)
CALL RELEAS(21)
CALL FFLEAS(22)
sTOP
END
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