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PREFACE

Volume III is the third and last volume of a three volume

document describing the computer program HEVSIM. This volume
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Lengend - FOR20

NAME

NUM

I

M

T

TOLD

DT

D

V

ACCEL

TORQE

RPME

TORQA

TORQl

RPMl

TORQP

RPMP

BRAKES

Routine

GOBAK -

ITERA “

SIMCT -

SHIFT -

- name of routine (see below) where data originates

- location in routine where data originates

- segment type

- engine map location

- time (sec)

- time (sec) during previous time step

- time step size (sec)

- incremental distance (miles)

- vehicle velocity (miles/hour)

2- vehicle acceleration (ft/sec
)

- engine torque (Ib-ft)

- engine speed (rev/min)

- accessory torque (Ib-ft)

- torque at input to torque converter

- Speed at input to torque converter

- propshaft torque (Ib-ft)

- propshaft speed (rev/min)

- Brake force (lb)

"Name" abbreviations

GOBACK

ITERAT

SIMCTR

SHIFTS
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LEGEND- F0R21

RPMC - input speed to gears (rev/min)

SR - speed ratio-torque converter

TR - torque ratio

TORQW - torque at the wheels (Ib-ft)

RPMW - speed at the wheels (rev/min)

TRR - torque at the rear end (Ib-ft)

TORQF - torque at the front end (Ib-ft)

TORQ - torque from the engine map (Ib-ft)

FWHEEL - wheel force (lbs)

FAERO - aerodynamic force (lbs)

FACCEL - acceleration force (lbs)
•

FROLL - rolling resistance force (lbs)

RPM2 - torque converter output speed (rev/min)
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Updated Nomenclature

AASE - required acceleration for a constant acceleration
segment

ACCEL - the 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

All - torque converter pump inertia

AI2 - torque converter turbine inertia

AK - instantaneous torque converter capacity factor used
in converter routine

AKC - coast converter input speed array

AKD - drive converter capacity factor array

ANAME - accessory name

APCS - passing clearance defining the current segment end

APOS - absolute milepost defining the current segment end

APWO - constant percent wide open throttle required for entire
segment

AREA - vehicle frontal area

ARRIVE - logical flag indicating arrival at a request
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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

AVSE - terminal velocity defining the end of the current
driving segment

AXCOM “ array of axle comment

BORE “ engine bore size

BPER ” current slope in percent of grade being used

BVG “ bevel gear ratio;

BVGEFF - bevel gear efficiency

CAC “ accessory loss accumulator

CAE “ aerodynamic drag loss accumulator

GBR 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
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CED - engine energy used during deceleration

CEI - engine energy used during idle

CFA - fuel consumed during acceleration

CFB - fuel consumed during braking

CFCR - fuel consumed during cruise

CFD - fuel consumed during deceleration

CFI - fuel consumed during idle

CNAME - converter name

COAST - logical flag indicating drive or coast condition
to select converter

CONTOR - constant input torque - torque converter

CTA - time spent in acceleration

CTCR - time spent in cruise

CTD - time spent in deceleration

CTI - time spent in idle

CTR - torque converter loss accumulator

CUMD - cumulative distance travelled

CUMEN - cumulative engine energy expended

CUMENM - cumulative energy lost in return to engine during
coast

CUMFE - cumulative fuel economy (MPG)

COMFU - cumulative weight of fuel consumed (LBS)

CUMG - cumulative gallons of fuel consumed

CUMT - cumulative time elapsed

CYL - number of cylinders in the engine (also, ICYL)

D - distance travelled in feet during current time step

DACC - variable used to alter acceleration of vehicle
during an iteration
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DCOM - driving schedule comment array

DDIS - distance travelled in miles during current time
step

DEFDT ” the default time step to be used

DEN " incremental engine energy produced during time
step

DETPT - detent override shift point array

DETRPM - detent override shift speed point

DFU - incremental fuel consumed during time step

DHR - length of time step in hours

DISP - engine displacement (CID)

DNAME - driving schedule name

DNUMG - number of gears in shift logic

DRPMW - delta rpm wheels

DRPME - delta rpm engine

DSAVE - distance travelled during a gear shift step

DSEG - array of relative distance end prints for the
driving segment

DSTART - start absolute distance at the beginning of a driving
segment

DT " length of time step in seconds

ECOM - engine comment array

EINER - engine inertia

EMAP - engine map containing torques, fuel rates, manifold
vacuums, and throttle settings for both engines

ENAME - engine name

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

ENDRSG - logical flag indicating the end of a route segment

ENDRTE - logical flag indicating the end of an entire route
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ENDSEG - logical flag indicating the end of a driving cycle
segment

ENMIN - minimum engine speed as input

ERAR - array of efficiencies of the rear axles.

ERAT - array of gear efficiencies

ERPM - engine map speed point array

FACCEL - force at the wheels dur tD acceleration

FAERO - force at the wheels due to aerodynamic drag

FGRADE - force at the wheels due road grade

FRATE - fuel flow rate for current time step

FRCl
FRC2

- tire rolling resistance

FRC4 - wheel bearing friction

FROLL - force at the wheels due to rolling resistance

FSPGR - fuel specific gravity

FWHEEL - total force at wheels after tire slip accounted for

GCOM - gear comment array

GEANAM - array of gear names

GEANUM - array of gear numbers

GRAT - array of gear ratios

GRTORG - array of gear torque values for spin losses

HIPNAM - name tag of debug routine

HPA - horsepower lost to accessories

HPBR - horsepower lost to brakes

HPE - horsepower produced by engine

HPMI - total horsepower hours/mile for entire driving cycle

HPP - horsepower between differential and gear box

HPW - horsepower delivered at the wheel

HPl - horsepower on bevel gear side of torque converter
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HP2 - horsepower on gearbox side of torque converter

lAF - array of axle numbers to shift "from"

lAT - array of axle numbers to shift "to"

lENG " index indicating which engine being used

lERRE ~ error flag in engine routine

IGF - array of gear numbers to shift "from"

IGT “ array of gear numbers to shift "to"

IPRNT - index indicating what component to print or use in
disk routine

IMAX - maximum engine speeds on engine map

IMIN - minimum engine speeds on engine map

ISEG - the current segment number being executed

ITS - the current segment type being executed

ITYSEG - array of segment types for driving cycles

JENG - array of engine numbers, one assigned for each gear

LBRAKE - logical flag indicating whether or not brake is applied

LDIES - logical flag indicating diesel engine

LIMPRN - logical flag indicating whether or not limited print
is desired

LLSH

LRPM

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

LSCALE - logical flag indicating whether engine needs to be
scaled

LSHFT - logical flag indicating whether or not a gear shift
is required

LSTRTE - logical flag indicating last route segment

LWOT -- logical flag indicating whether or not to return only
maximum and minimum throttle settings from engine
routine
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MAPOX - integer flag indicating whether or not a gear shift
is required

MILIM - logical flag indicating a limited printout every so
many miles

NACC “ number of accessories being used

NAXS - number of rear axle speeds

NCYCLE - number of cycles of the engine type being used

NGEAR - number of gear being used during current time step

NGOCAL - number of iterations through GOBACK routine

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

NGSEG

NGT

- array of constant gears used during driving cycle
(if any)

NGTR - number of gears

NNA - array containing the number of data prints for all
accessories

NNGS - constant gear setting for a driving segment

NRAX - number of rear axles

NRDIST ~ total number of route segments in the route being
used

NRPM - array containing number of speed points in each
engine map

NRTSEG - current number of the route segment being executed

NSEG - total number of segments in the driving cycle

NSPTS - array containing number of data points in each
shift line

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

NTOR

NTORP

- 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

ROOM

RDIST

RDLD

RERAT

RGRADE

RNAME

ROADC

RPMAX

RPME

RPMED

RPMIN

RPMP

RPMW

RPMWO

RPMl

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 Ibs./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 segments

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 torque converter

D-10



RPMW - wheel speed during current time step

RPMWO - wheel speed during previous time step

RPMl - speed on engine side of torque converter

RPM2 - speed on gear box side of torque converter

RVWIND - array of wind values for route segment

SATH - arrival acceleration for an accelerate and hold
throttle driving segment

SCOM - shift logic comment array

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

SHFTIME - array of shift times for shift lines

SHFTPT - array of shift points for shift lines

SHFTRPM - array of shift speeds for shift lines

SNAME - shift logic name

SOUT - array of output speeds for torque converter

SPIDLE - engine idle speed

SPIN - array of input speeds for torque converter

SR - speed ratio for current time step

SRC - array of speed ratios for the coast converter

SRD - array of speed ratios for the drive converter

STIME - shift time during the current shift being performed

STROKE - engine stroke size

T - end elapsed time in seconds of the current driving
segment

TCOM - tire comment array

TEND - relative end time of current time step if a constant
velocity driving segment is being executed

THR - throttle setting in degrees for this time step
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THRATE - array of maximum rates of change of throttle
settings for driving segments

THRMAX - maximum throttle setting on engine map

THRMIN - minimum throttle setting on engine map

TIN - array of input torques for torque converter

TIREFF - tire efficiency

TITLE - run title input by user

TMIN - minimum throttle setting for current time step engine
speed

TNAME - transmission .gear name

TOLD “ elapsed time at beginning of current time step

TORBPK " the capacity factor value at the drive converter
torque break point

TORQA - total torque needed by the accessories during current
time step

TORQE - required engine torque during current time step

TORQF - torque of front end

TORQP - propshaft torque during current time step

TORQl - torque on engine side of torque converter during
current time step

TORQ2 “= torque on gear box side of torque converter during
current time step

TOUT - array of output torques for torque converter

TR - torque ratio used during current time step

TRCOM - transmission data comment array

TRD - array of torque ratios for the drive converter

TRR - torque at rear end

TSAVE - time spent initializing current driving segment

TSEG - array of relative end point times for driving segments

TSTART - relative start time of current time step
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TWOT - wide open throttle torque for current engine
speed setting

TYPE - name of command read in input routine

UN - component name on input data card

UT - component type on input data card

V - vehicle velocity at end of current time step

VAC - engine manifold vacuum during current time step

VARNAME - name of single variable value to be modified without
reading a new component from the disk

VAVG - average vehicle velocity over the entire driving
cycle

VCOM - vehicle comment array

VELSEG - array of constant velocities to be used for driving
segments

VNAME - vehicle name

VOLD - absolute velocity at the beginning of the current
time step

VSEG - array of velocity end points for the driving segment

VSTART - relative velocity since beginning of current time step

VWIND - absolute wind velocity

WGT - vehicle weight (lbs)

WLSG - number of wheels

WRAD - wheel radius
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SHIFTS
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HERAT
(Revised Version)
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ITERAT

(Old Version)

1
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SIMCTR
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call

I
k
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SIMCTR
(Cont'd)

ngold = nqear
ngcnt = ngcnt +1

told = t

t = t dt
void = V

Iwot = .F.

engseg = .F.

accel = (avse-v(*) .46667)dt
cal 1 go back

agrat • grat (ngean)
aeffg * erat (ngear)
ab r torqw
1 brake .T.

Torqw * torqw -
. .

.

abr • torqw - abr
torqp » torqw/aa8 )

torq2 » torqp/(
)

torql = torq2
torqe = torql +. .

.

tsave » tsave + dt

pcthr pctwot(x)
dsave » dsave + dt*v*1.467

tend=test

endseg = .T.

call Simlpt(6)

281 I

endseg ’ .F.

tend =
. .

.

tsave ® tsave + tend

ngent = 0

29
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60 const, percent wot

Dt - defdt
void = V

pcold =pcthr
told ’ t

t = t + defdt
Lwot = .F.

titer = tmin + apwoo *(twot-tmin)

call tapewr (N,20)

call iterat
pcthr - pctwot (x)

go to 45

Y ^ Istrup^^^
dhr = dt/3600
ddis = d/5280
dhrd = dbr

’ 850

startup)
Scale
change —
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SIMCTR

31Q
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SIMCTR
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900
Perform Coasting Shift
for Locked-up Gears"

SIMCTR

300 Copies
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