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NAME

NUM

TOLD

DT

ACCEL
TORQE
RPME
TORQA
TORQL
RPM1
TORQP
RPMP

BRAKES

Routine

GOBAK

ITERA

SIMCT

SHIFT

Lengend - FOR20

name of routine (see below) where data originates
location in routine where data originates
segment type

engine map location

time (sec)

£ime (ééc) during previous time step

time step size (sec)

incremental distance (miles)

vehicle velocity (miles/hour)

vehicle écceleration (ft/secz)

engine torque (lb-ft)

engine speed (rev/min)

accessory torque (lb-ft)

torque at input to torgque converter
‘Speed at input to torque converter
propshaft torque (lb-ft)

propshaft speed (rev/min)

Brake force (1lb)

"Name" abbreviations

GOBACK
ITERAT
SIMCTR

SHIFTS

A-29




: : : .8 : . . LoV s yyeoo
. o . . 125 L' 0°B45s ©O°LYI  SIO°E JOC %) BIETSN OFITY _ 0Sv°0 T S O ') 1 |
0070 f£0°90L VE“06EE  6E°Poul 88°4ls :‘.nee_iq-.---..i-.,mmw..-?m:._n., 162°61 alt°ci Of1*) 0%06°0 sev‘C T € v yvago
900 AN nﬁn.oe_ we..nn Am.own ""."nmu "u..oo Glp°E 10Z°S1 BIE SE O18°  0S0°0  pgp" 68°¢ V § ¢ ypgd
S A1 e A T TR 3 L e s mqj-:.l o“."“"“ ""."mm »".mﬂ_ YOTOLST 0B (99 cCiv't Tot st eitsy oj1tE  050°0 YEB°E wea"€ €1 avead
0 . S gor : : . . . . 9C°¢C 10Z°s1 9I€°s1 O11°1  0g0°0 9€0°€ 9@ € T € €  ydall
00°0 $6°SuL SY-RLIE 6 y0ul But IS LD 60l w..chmm.mm..m“,-ymmm.n‘: 0c*si 9IE°Si 0§i®i™ 0£0°0 ~~ ace“t 088°¢ 1€ 01 jvs0D
TTT00 TR S0 BRURLIE T 6€ 081 0 i2E TIh 60k 11 wETL99 T G9L” : fEs1 011°1  0c0-0 Vi0E sesct st g Mveos
° S ° JYLEL 6€-b06l BRCHZS Ly 60 vECOLSE €L°008  §90°C  102°5) 9M€°sy 0118 060°0 we@€ 6gyC S € & VGO
-44|1Mu.u:it:--:mm.mmm.m«."m.--:m..mwmw=mm..nm.\mp.oa. ...“.n_ n”."“" M““”“ ““M.u“ u“m.mﬂ ““"." wuu.“ =mm.m amM»m m €8 ;“mmu
. ° “WLIl GE°PO0Ul BB IZS BL°60) 9p8°OLSE €L° § ] il S} m L AY80D
‘mﬁll%%l}idgﬂlm?ﬂmq ti"10g nom..q .amwn- iu....._ eﬂx-”x_ll:wmw.”“ “M“.n “““.”_ M ¢ m u““mm
00°0 S6750L SHOVLEL  €L-81O) 9Z°(E§5 8L 601 6€‘ies) €17108 nma.n}.em.m“.wnmqm“ie_“..“--!awa.a|}mmm..~1,.:.:...m1 § €% aveod
R g T O L D L8 R S L S
. °90L TL9UEZI ¢t'ule . L® *leSI €L°108¢  §9€°C 107 1400 1004 § u JUNE.¢ 00 SN 1Y M LI N NN e L [ .
M“.“ "ndwamJTgn‘_,-‘:am_mq.on.‘uqml:.mnﬁwﬂ.“om. -”.“”" M“-u“ "““.m“ uumqmu “_"”“ wmw”u .:..M o__mm.m M M ' gmwmu
. . T°90%y €L ulpl 9Z°TES BL°608 6E°leS) €L° ' t°s \qsqlq*qqqu;ua _§ € §f yoail
B L A0 B B Lo S U R
09-0 S RS SR I H L L I I ] R TgoRet 10 6H gbEc5i 0§1°1 T 050°0 ~pie°f sue'¢ T T o wvead
e [ I R T T AR A AL I R SR I ) K 1AR A S I A {1 i ad £ : ...ev. e Sl ol onaee 200°C Bogct | § § i
. . tr-9021 ((-glyl 92°Les  S1°600 o€ los) O3°BCS  S9p°C 102°s) glE-§) OF1°) 050 _ . 8ee°f ggece 1 € [
mua“ ""-m“miuuqae-4.em.mm~_|qm.~_mluu_.maa!wa.wonqlaqa_q na.un .e«.mn o_qun" w_"”a‘ .MM“”e gmﬂ.m .““.“ “|m|e ‘<me
00°0 VE°90L 22°9028 Or'pyed IE°VIE  SI°6UI 68°5951 OT°LES  $9» 10 qmwunw-.n i emddm..‘nun.. it w4|m«=ou;|(
B A AR A AT TR M 421 S TSI TA SR 3 A B LA N T T A M L §9p70 102751 6 n.“. " o500 st oselc M S
909 R I L R R T et R e i S R B e i e e L e B B B e
- 0°0~ ~" gL SUL FITHFI 0L BRIV TE® b . . . . . . . 1 ar
U gemt swil stiet IHE S0l e BN sine men (06 s eme  wee st 1OC A
; P00 T gL"SOL B9 IFIV TOLGaLY IS IV S1"601 §E°EIEN or° i wu~.~1|q”~.n_ n...““ o ". 0c0°0 M R Mhip
00°0 6L"SOL 99°THVI  OL°6all 1S°IIS S1°500 66°69ST vi1°00T &9 ] mqm_anaqmqquﬂawxnlmne g ..a.m “aaqmn|~;m|wnu“.nnwn$n‘
R X N 91°08 . HH FE°ST Opf°y 0§00  ggB°C g@p°€ ¥ € ¢ ywadd
00°0 6L°S0L 89°Z¥IE OL°gpLl V16°IIE Ls°o0} 66°5951 91°08Z  €9Z°( _e~aa.»n.qqme-amq I—080°0 ata-t sgs°¢ V&9 yvaad
S R S R S
. ‘soL 89°ZpiE  L1°goL °6 _ . S9L°C  102°s1 €I€-S1 S0 g0k L L5 davaud
“w u M»q"qmlu-.ana->|~q.naﬂayuqiwsq.-ﬁn.-q_|-.~qnq 917082 naa.q _eu.n. -_n.n_ w."”“ umw.“ e-e.n em-.m " it g.“cw
00°0 ¥ S0 C1°6L0)  Li1°gatL) €v°6BYy L5°001 pp.~.n" u..eca $92°¢ "mmqn. n.m4M¢:a¢didn;|dma<a||||mmmqm|um““ m::qnm;¢||n«mmm|xu.
50D BY R0L TV EI0T TV TSIV U886 LR 80T 11" LhsT 51700 0°C  10Z*S) 90€"G1 OFI°I 0600  ggp° gou'€ ! £ ¢ wywdLl
0°0 ‘S04 (1°6401  £1°C9LD €v°60%  (6°800 2L°2ps) 91°0WZ €9 (€ _torisl 90€-sy OFp-f  060°0  pgp-f eey N i
e -“".H.-:.:_._J...:_-‘M..N.J,.m““ CL-ocl 49-Tac  £90-4 106-41 906-54 O11°1  O0£0-0  ota‘t 830 ¢ 1 4 6 mvac
0°0 ‘50 C1°6L01  gi°CoL) Cv By  LS°000 LL° _09°T6L  £90°8 10L°S) O 080°0— Si9 f —sooet—p ¢ o--dvad__
i b b G E g Bl skt St B e
- L) L4 ° [ ] L] ‘.o o - . ) - . .
Lﬂqﬂl’n«a%ﬁdﬁ«»lﬁ.mmm‘ 3 " jest 03" 2ii (31 .2”: oemun_ d...q anuun .:c.,"? “““.“J_ " " “““uw
n0°0 8¥°60¢ CI°6L00 Ze 0lpl 0L°pls 09°g0l .e..mn_;mo.«n.,;4nun“.;4ie~.n.‘ww..m_‘”"".";:xuma.a umm.m-ummmdw;:_.m‘w\‘x-mmmy‘tl
R AR I A o SRR AR B S O LR S 7
. 200( EE-0UZY  2E°010) OZ'pZ§ 09°¢O01 [0°hus) 89°ZSL  §90°€¢ §OC*§) 90 L 011y 0g0°0  gea°€ guu € f € T 0p__
'm“..,“. ww.ecmxnq.‘eazld_..e:ﬂ-oT.aun;l“o.‘m”“. Mu.maun ..w.mmm Mww“ "”Mnm“ wum.m" “"".“ nmwnn "M"m Luun.ml__ € xuumu
. . “ouZl TE*olpl 02 s 09°¢ "yusl w9 : : . : : £ _ywatl
N“A“||u|||nxwmqmumnm«qqam«xuuu&a«mdua~4m~m||qa4waqtqa4-.n_ 09°Zst vt .eu”nq‘_enun. a._.. um“.“ cne.u "Mu.m wum M« ”w““m
00°0 99°00¢ £€°0021 Ct°olg) 02°pls eu.be_\.c».mm.-maJ«MFiflmwwnq.lbmmqn.‘“uMmm_i”__w“!;‘@mm.mie,.““»qmlf.m.u.;eq;n‘uw 1818 __
070" 3....2\..1....;1-:..__..;:.ua.lz.%" Mu."sm.ﬂ.w.mup »""M "““m“ 10z-81 olner  oigee wolS 969°€ § € (2 omI8_
. c00( C€°0uZl LE°OiBTl 0c°BEs  09°60% €0°pest g9°TSL _ Ly fopeoTsy tebies 1K 9Suld _ wellf mtuit B € (L g
xtt.;”“-n.||r;||““.ee”.dn;ea«q:-~..e-m-.an.m~nx|am.ma— .o“..a-.eanmnp n.m.u -"u.“" "an"“ u“"“. wmu”e ¢=~.m||nmn.. _umomn|HMh“
|||||m“wun||||||wuh“mm|“M““um*lqm..e_e. o ¢~m||“Mdm“*|”e ""M_ "o i 't yeo*si I6E°¢) e._.“. 0€0°0 8L € ece°¢ ¢ 1z 1ONI®
R4S A1 0014 14
gixnvde

bt . T ANYN
€ST A0vd™ dnwdd— dndod R{TTH Todol ™ Vouol ~ 3Hdy avuol LERFT LT A a 1d a0l L H 1 wow

A-30



e e M e e s emoons S —is St gty T18 TR QL9090 39 TUIA CEAB0 ISP <LL020d0  TSNunIUNS 19TTY
S em e s mms s mm e e emrmoeme s s s ST T MO S 0RN0YY G iR T R0 I VORIIVAS/ 10831902/ SiMVIINII/ 18U r-$ ANIND
- ..:q;in.--pwbmpb_:._,mwnn.m!wnwbm—whewwhmwmn@tm.nwwzu_w-_m-»mmmu._bmca;~__-.»a»»mmpa;n_nw@wwz‘m.p. lid
T T TUViEy pX Faroiavietsdsg 300 183fudy errizill 08-a39-00 0,8q €10l ‘LIS KZand 0D (E0A'pZT0] SUFAOT 3290 rL4yASe
TTrTTTT T T OOV T T T TR T L A T T e T wad T T T T T andgdgdae”
ESTIITIL riteteretizzeee wvd Jud evanodoyon
T T T e s e TRUGRNRIEE T T RTRTRRLTXTLALLT O CASdT T wdd T T coupuaitu ‘
1", ‘ e wuy 44§ - 000 uoU
e 7 1 Y 7 £ 2t L 1" S 11 M '+ | - 1 J
1 Lee Yyad_ __ dwy  noc 0 boo
CoTremTm T T e T T Tl T T T T T TR T T T T T T T T awd T i 0o Ouu
il e iy uqd ) 000
TTTTT o T T e R | R £ 2 2 T T dud wWd T oo T pbo
is ere Mudatddoy': oy oun 1144
e 1 Y £ C T ddYdaddduvdd e dab T 134
(1} LLe - A ¥ . :,mwmi I K X
............ - IR ¥} SR 7 S R 0Ga
(1 1] N 1 1 "I nuo
..... R § I S £ -2 A ' T | - oon T T
ITILY ter T HYN Vo ]
e 1 1 R 1 A 7 4 A 7 S T | B 11T
I ZXNRR) |14 [ 234 PLE] T 11} A 14
[ & I Y 4.1 £ &' 77 X S T T T R Y ONLoIO0n Wi 129300444
— - e o . Cootrercreae L Junny RN EYFYERVEVEWEPE
i . oo - il o s Bhwmﬂm‘ﬂﬁﬁ JOUuiy FFVERFEVFFRFERE]

A-31



LEGEND-FOR21

RPMC - input speed to gears (rev/min)
SR - speed ratio-torque converter
TR - torque ratio

TORQW - torque at the wheels (lb-ft)

RPMW - speed at the wheels (rev/min)

TRR - torque at the rear end (lb-ft)
TORQF - torque at the front end (lb-ft)
TORQ - torque from the engine'map (1b=£ft)
FWHEEL - wheel force (lbs)

FAERO - aerodynamic force (1lbs)

FACCEL - acgeleration force (lbs)
FROLL - rolling resistance force (1lbs)

RPM2 - torque converter output speed (rev/min)
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Updated Data Sheets
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APPENDIX D

Updated Nomenclature
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Updated Nomenclature

AASE - = required acceleration for a constant acceleration

segment
ACCEL - thé current acceleration at the wheels
ACCS - accessory speed table array
ACCSR - accessory array of speed ratios
ACOM - accessory comment array
ADSE - terminal distance specified as a relative segment

end point
AIAS - accessory input inertia array
AIGIN - gear input inertia

AIGOUT - gear output inertia

AIP - propshaft inertia

AIW - wheel inertia

Afl - torque converter pump inertia

AIZ‘ - torgque converter turbine inertia

AK = instantaneous torgque converter capacity factor used

in converter routine

AKC - coast converter input speed array

AKD - drive converter capacity factor array

ANAME = accessory name

APCS - passiné clearance defining the current segment end

APOS - absolute milepost defining the currenﬁ segment end

APWO - constant percent wide open throttle required.for entire
segment

AREA - vehicle frontal area

ARRIVE - logical flag indicating arrival at a request

* Preceding page biank.




ASEG - array of constant accelerations required by driving
segments

ATHOLD - array of arrival accelerations for accelerate to and
hold throttle driving segments

ATHR - maximum rate of change for throttle for current
driving segment

ATSE - specified duration time limit for ending current
driving segment

AVEL - constant velocity to be held for entire length of

current driving segment

AVSEV - terminal velocity deflnlng the end of the current
driving segment

AXCOM - array of axle comment

BORE - engine bofe size

BPER -~ current slope in percent of grade being used

BVG . - bevel gear ratio;

ﬁVGEFF - bevel gear efficiency

CAC - accessoQry loss accumulator

CAE - aerodynamic drag loss accumulator

CBR - brake loss accumulator

ccoM - torque converter comment array

CD : - vehicle drag coefficient

CDa - distance driven during acceleration

CDC - drag coefficient wind angle sensitivity. factor

CDCR - distance driven during cruise

CDD -~ distance driven during deceleration

CDI - distance driven during idle

CDIAM - torque converter diameter

CEA - engine energy used during acceleration

CECR - engine energy used during cruise

D-4



CED
CEI
Cra
CFB
CFCR
CFD
CF1
CNAME

COAST

CONTOR
CTA
CTCR
CTD
CTI
CTR
CUMD
CUMEN

CUMENM

CUMFE
COMFU
CUMG
CUMT
CYL

D

DACC

engiﬁe energy used during deceleration_:
engine energy used during idle

fuel consumed‘during acceleration

fuel consumed during braking

fuel consumed during cruise

fuel consumed during deceleratioh

fuel consumed during idle

converter name

logical flag indicating drive or coast condition
to select converter

constant input torque - torque converter
time spent in acceleration .
time spent in cruise

time spent in deceleration

time spent in idle

torque converter loss accumulator
cumulative distance travelled

cumulative engine energy expended

cumulative energy lost in return to engine during

-¢coast

cumulative fuel economy (MPG)

cumulative weight of fuel consumed (LBS)

cumulative gallons of fuel consumed

cumulative time elapsed

number of cylinders in the enéine (also, ICYL)
distance travelled in feet during current time step

variable used to alter acceleration of vehicle
during an iteration
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DCOM

DDIS

DEFDT

DEN

DETPT
DETRPM
DFU
DHR
DISP
DNAME
DNUMG
DRPMW
DRPME
DSAVE

DSEG

DSTART

DT
ECOM
EINER

EMAP

ENAME

ENDLIM

ENDRSG

ENDRTE

driving schedule comment array

distance travelled in miles during current time

step

the default time step to be used

incremental engine energy produced during time

step

detent override shift point array

detent

override shift speed point

incremental fuel consumed during time step

length

engine

of time step in hours

displacement (CID)

driving schedule name

number

of gears in shift logic

delta rpm wheels

delta rpm engine

distance travelled during a gear shift step

array'of relative distance end prints for the
driving segment

start absolute distance at the beginning of a driving

segment

length
engine
engine

engine

of time step in seconds
comment array
inertia

map containing torques, fuel rates, manifold

vacuums, and throttle settings for both engines

engine

name

logical flag indicating print limited to last time
step in each driving segment

logical flag indicating the end of a route segment

logical flag indicating the end of an entire route



ENDSEG

ENMIN
ERAR
ERAT
ERPM
FACCEL
FAERO
PGRADE

FRATE

FRC1l
FRC2

. FRC4
FROLL
FSPGR
FWHEEL
GCOM
GEANAM
GEANUM
GRAT
GRTORG
HIPNAM
HPA
HPBR
HPE
HPMI
HPP
HPW

HP1

logical flag indicating the end of a driving cycle
segment

minimum engine speed as input

array of efficiencies of the rear axles. 
array of gear efficiencies

engine map speed point array

force at the wheels dur to acceleration

force at the wheels due to aerodynamic drag
force at the wheels due road grade

fuel flow rate for current time step

tire rolling resistance

wheel bearing friction

force at the wheels due to rolling resistance
fuél specific gravity

total force at wheels after tire slip accounted for

gear comment array

- array of gear names

array of gear numbers
array of gear ratios
array of gear torque values for spin losses

name tag of debug routine

-horsepower lost to accessories

horsepowér lost to brakes

horsepower produced by engine

total horsepower hours/mile for entire driving cycle
horsepower between differential and gear box
horsepower delivered at the wheel

horsepower on bevel gear side of torque converter
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HP2
IAF
IAT
IENG
iERRE
IGF
IGT

IPRNT

IMAX
IMIN
ISEG
ITS
ITYSEG
JENG
LBRAKE
LDIES

LIMPRN
LLSH

LRPM

LSCALE
LSHFT

LSTRTE

LWOT

horsepower on gearbox side of»torque‘coﬁverter
array of axle numbers to shift "from"

array of axle numbers to shift "to"

index indicating which engine being used

error flag in engine routine

array of gear numbers to shift "from"

array of gear numbers to shift “tb"

index indicating what component to print or use in
disk routine

maximum engine speeds on engine map

minimum engine speeds on engine map

the current segment number being executed

the current segment type being executed

array of segment types for driving cycles

array of engine numbers, one assigned for each gear
logical flag indicating whether or not brake is applieq
logical flag indicatiﬁg diesel engine

logical flag indicating whether or not limited print
is desired

logical flag indicating whether to hold a constant gear
or examine shift logic during current driving segment

logical flag indicating whether engine needs to be
scaled _

logical flag indicating whether or not a gear shift
is required

logical flag indicating last route segment
logical flag indicating whether or not to return only

maximum and minimum throttle settings from engine
routine
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MAPOX
MILIM

NACC
NAXS
NCYCLE
' NGEAR
NGOCAL

NGRLSS
NGSEG

NGT
NGTR

NNA

NNGS
NRAX

NRDIST
NRPM

NRTSEG
NSEG

NSPTS
NTBP
NTOR

NTORP

integer flag indicating whether or not a gear shift
is required

logical flag indicating a limited printout every so
many miles '

number of accessories being used

number of rear axle speeds

number 0f cycles of the engine type being used
number of gear being used during current time step
number of iterations through GOBACK routine

array containing the number of points for gear
spin losses for each gear.

array of constant gears used during dr1v1ng cycle
(if any)

number of gears

array containing the number of data prints for all
accessories

constant gear setting for a driving segment
number of rear axles

total number of route segments in the route being
used

array containing number of speed points in each
engine map

current number of the route segment being executed
total number of segments in the driving cycle

array containing number of data points in each
shift line

index of the data values where the torque converter
break point exists

array containing the number of torque points for
each speed point on the engine map
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NUMBSL
NUMG

PCSEG

PCTHR
PCTWOT

POSTSEG
PPHPHR

PWOT
RAR
RCOEF
RCOM
RDIST
RDLD
RERAT

RGRADE

ROADC
RPMAX
RPME
'RPMED
RPMIN
RPMP
RPMW
RPMWO

RPM1

number of gear shift lines
total number of gears being used by the transmission

array containing passing clearances (if any) for
driving cycle segments

percent engine wide-open throttle
percent wide-open throttle

array of absolute distance mileposts (if any) for
ending driving cycle segments

total fuel lbs./HP=-hr. used during the entire driving
cycle

array of constant parent WOT - driving schedule
array containing rear axle ratios | |

array of road coefficients for the route éegments
route comment array -

array of lengths for the route segments

road load

array of shift curve values

array of grades for the route segments

route name

current road coefficient used during time step

maximum engine speed given by map

engine speed during current time step
engine speed during previous time step
minimum engine speed given by map
propshaft speed

wheel speed during current time step
wheel speed during previous time step

speed on engine side of torgque converter



RPMW
RPMWO
RPM1
RPM2.
RVWIND

SATH

SCOM

SECLIM

 SHFTIME
SHFTPT
SHFTRPM
SNAME
SOUT
SPIDLE
SPIN

SR

SRC

SRD
STIME
STROKE

T

TCOM

TEND

THR

wheel speed during current time step

wheel speed during previous time step

speed on engine side of torque converter

speed on gear box side of torque converter
array of wind values for route segment

arrival acceleration for an accelerate and hold
throttle driving segment

shift logic comment array

logical flag indicating that print is to be
limited to every so many seconds

array of shift times for shift lines

array of shift points for shift lines

array of shift speeds for shift lines

shift logic name

array of output speeds for torque converter
engine idle speed

array of input speeds for torque converter
speed ratio for current time step

array of speed ratios for the coast converter
array of speéﬁ ratios for the drive converter
shift time during the current shift being performed
engine stroke size

end elapsed time in seconds of the current driving
segment

tire comment array

relative end time of current time step if a constant
velogity driving segment is being executed

throttle setting in degrees for this time step



THRATE

THRMAX
THRMIN
TIN
TIREFF
TITLE

TMIN

TNAME
TOLD

TORBPK
TORQA

TORQE
TORQF
TORQP

TORQ1
TORQ2

TOUT
TR
TRCOM
TRD
TRR
TSAVE
TSEG

TSTART

array of maximum rates of change of throttle
settings for driving segments

maximum throttle setting on engine map-
minimum throttle setting on engine map
array of input torques for torque eonverter
tire efficiency

run title input by user

minimum throttle setting for current time step engine
speed

transmission gear name
elapsed time at beginning of current time step

the capacity factor value at the drive converter
torque break point :

total torque needed by the accessories during current
time step

required engine torque during current time step
torque of front end
propshaft torque dﬁring current time step

torque on engine side of torque converter during
current time step

torque on gear box side of torque converter during
current time step

array of output torques for torque converter

torque ratio used during current time step
transmission data comment array

arraylof torque ratios for the drive converter

torque at rear end

time spent initializing current driving segment

array of relative end point times for driving segments

relative start time of current time step

D-12



TWOT
TYPE
UN
uT
\'4

VAC

VARNAME
VAVG

vCOoM

VELSEG

VNAME

VOLD

VSEG
VSTART
VWIND
WGT
WLSG

WRAD

wide open throttle torgque for current engine
speed setting

name of command read in input routine

component name on input data card

component type on input data card

vehiéle velocity at end of current time step
engine manifold vacuum during current time step

name of single variable value to be modified w1thout
reading a new component from the disk

average vehicle velocity over the entire driving
cycle ,

vehicle comment array

array of constant velocities to be used for driving
segments

vehicle name

absolute velocity at the beginning of the current
time step

array of velocity end points for the driving segmént
relative velocity siﬂce beginning of current time step
absolute wind velocity

thicle weight (lbs)

number of wheels

wheel radius
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APPENDIX F

Selected Flow Charts
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|

SHIFTS

Lishs F.

Print 6=.F.
JF. = _FALSE.
_t. =  TRUE.

turn off shift flag

N

— L
1 ]
VACLUM l X = Vae I l A=100.0 -(rume-rmm/(T_“-Tm‘n)_]
014 I ot Tvae VACUUM
Version } New Veraion
F
Xe quue-tm
::'Euln Throttle .
100 . © (Pes'n (deq)
|- L
Naote: HNo detent code for )
the truck/bus version
angine open

vehiicle veloci

upshift flag set

check {f already at
top gear

check if speed
too Tow

NON o rerat...

check 1f speed
too high for
current gear

COMPUTE
G~
T
g ’
Return 129

Return

Entry Bkshft

Preceding page blank = F-3

it (1ts v 2 & bper <0 & lockup)

Yy

Return

ngear=rerat ( )
1engejeng ( )
stimesrerat ( )
V1sh= .T.
naxo=nax
nax=rerat { }

irero = lrer

irer = irer+l-

200
A
rror msg nax > naxs

3 Return

frersirer-2

v naxsl
or
axenaxo

W-ite
1sg Lipt
300
irerelrero
mgear=rerat ( )
1ish= .F.
naxsnano

Return




ITERAT
(Revised Version)

Print6 = ,False.

Liter « . Trye.

Apwoo = 0.01*Pwot(Iseq)
Tol = 0.005*(Pwot-Tmin)
Dacc = 0.2

Niter = 0

Call Tapewr (Mame,1)

j————— Initfalfzation

Printé

xyr = ... Estimate new
Accel = ... acceleration
——
Call Goback

Call Tapewr(Name,2)

Its

4 3 21

& T m

LT1ter = Tmin + Apwoo *(Twot-Tmin) I

15
Niter « Niter + 1
Accel = Accel + Dacc
Call Goback

Tordo 3 Tord

Tord = Titer-Torge

<]

Titer = Twot

Printé

write (...)

LCAI'I Tapewr (Name,3) J

Titer = Tmin

Liter =

Return

Call Tapewr (Name.4)

.False.

I Dacc = -0.5"Dace I
1
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1TERAT
{01d Yersion)

dacc = O Not Meeded
niter = 0
decmal = falfﬁ
tordo = 2.1 o
tard = 1.70

j0"3
tol = 5,107 (twot-tmtn) J
i +

2 110'3 l 1'&{7’

accoo = accel

Call Getagl

call goback

niter = niter + 1

tordo = tord DTORD = Tord - tordo
tord = titer - torge DTORDA = A8S (DTDRO)

i print msg DO = Tord*Tordo

1ter » .false.
5 Call goback
Return 1F(
100
tord®tordo>0 dace » -lgdace
daco = !dace
Itord-togdol
<10°
60

1=

tord*tordo
>0

[Dace = accel - accoo |dacc|

>]aceel]

Anew=accoo- tordo . {accel-scco0)
r tord|>| tordo| .-
(tord-tordo) Dacc = -Dacc dacc = 4 dacc
45

A

Accoo = accel

Accel = Anew Anew = accel + dacc print Deamal = .true.

msg dacc = -4 (accel-acce)!

dacc = -accel
=z
i ?

accoo = accel
accel = accel + dace

7

accel = accel + 2edacc

call goback }——‘

tord = titer - torge
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SIMCTR

arrive = .

=a

. i@

—

- -

- o

n
]
—
-
[
-

dt =evald * 1.46667/accel
call goback
endseg = T,

rpc:nr = pcowot (x)

‘99

rd » rd + 1.46667 *vol

dvdt + accel *dtTdr/2

(1

51
mp 53
y
ropd =
() 53
>.001 Y
4

cumtlgscumt ¢t dt

lockun &

call simple(4d)

ttot » ttot + dt

dtot = dtot + 1.46667 * yold * dt + accel * dt * dt/2

call
1terat

return
()
<0
endseq = .t
accel
=0
accel = accco
H
. Y
Lish dt = ...

call noback

torqe = tmin

pcthr a petwot(x)




dt = def dt

Tocku
( nqeng

accel = 0

call simlpt(3)
return

SIMCTR
(Cont’d}

agrat = grat (ngean)
aeffg = erat (ngear)

torqp = torqu/aaé
torg2 = torgp/( )
torql = torg2

torge = torgl+...

15

rpme * rungn
Twot = .T,
c21l engine
Twat = .F.
trr = Q
torqf =« 0
titer = twct

call fterat

[ tsave » tsave + dt

|

!

pethr = petwot(x)

dsave » dsave + dt*ve], 467

Y

ngold = ngear

ngcnt = ngent +1

told = ¢t

tat+dt

vold = v

Iwot = .F,

engseg = .F,

accel * (avse-v(*}.46667)dt
call go back

tend = 1020
dd = cumd*5280

l tend = atse-tsave

j

2

T

titeretmin

[tut » (adse-dsave)/v®1 487

i

-

test
<tend

Tend
stest

F-8




lﬂ const. percent wot

Dt = defdt

t =t ¢ defdt
lwot = .F.

titer = tmia + apwoo *(twot-tmin)

1strup
startup)

call tapewr (N,20)
call iterat

pcthr = pctwot (x)
go to 45
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. dhr = dt/3600
Scale

—a| ddis = d/5280
change dhrd = dbr

bsfe = 99,99

fratg =
feinst = 999.99

v
ratg

feinst =,

cumg * ...
rdid = ...
galhr = 0




effc = 1/effc
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ctf e ...
cfle ...
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histogram
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"Count Upshifts & Downshifts
! : into Gear* -
accel =

Himit
print
vew= | ]l .
veltar = ~grna = 0
998 s
F u
{ T 730
pratim = 0 -
B nsgear() » ct11 bkshft
ldnshf = T, dt = call engine
acea’ =
. €211 goback veltar =
brake T 170
flag liee o
999 : 3 .not. (
[ 2
. mgold = ngear T
ngear ( ) s
1dnshf = .F.
4
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"Perform Coasting Shift
to ¥ for Locked-up Gears"



“Perform Shift for
Unlocked Gears®

lcart gotack | [ca1r engtne |

9950

accel = .,.
call goback
pcthr a
difo =

dif =

"Perform
997 |Const. Accel.
Shift"

mapold = mapok

993
991

992
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a0 "Perform Coasting Shift
=—Y¥ for Locked-up Gears"
accel =
vnew = } 1cltch = .F.
vnew
- ) atorgf = 0
veltar arpme = 0
992
vnew v (:E:>, s
>veltar dt = 1 -
cumtls =
210 shftng = .F.
"7 leltch = .F.
1cltch = T,
dt = .05
LY/ {debua T A5
#2 [—>
tsave =
4 accel =
' cumto = cumt
T cumt = cumtls
calidebug
cumt = cumto
vnew =
dt = .05
920

call goback
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