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PREFACE

Two Appendixes, D and E, are combined in this volume of JPL Publication
78-58. These two Appendixes present the questionnaires received as a result
of the study survey, along with additional material sent.by the respondents.
The material is presented in combined form (i.e., the additional material
along with the questionnaire) for ease of reference. Appendixes A, B, and
C of this report are contained in Volume I.

To eliminate unnecessary material, questionnaire pages that did not
contain answers have been removed.

ABSTRACT

This volume presents the data received in a survey conducted within the
United States to determine the extent of development and capabilities of auto-
motive performance simulation programs suitable for electric and hybrid vehicle
studies., The survey was conducted for the Department of Energy by NASA's Jet
Propulsion Laboratory in support of Public Law 94-413, the Electric and Hybrid
Vehicle Research, Development and Demonstration Act of 1976. Volume I of this
report summarizes and discusses the results contained in Volume II.

iii




T e, R S s At T ST T

e

N

VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name RalaGradishar.

Advanced Kinetics; Incs - ey
YTour company .

1231 Victoria St. | o : e
Your company address

Costa Mesa, Calif. 92627

Your mail stop

Your department

Your title Secretary-Treasurer.

Your phone numbr.r

If your company does not have an automotive simulation preogram, go to question 15.

1. Indicate the funding source of your simulation program(s).
[j All government funding
E] Some govermment funding

E] No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study? ‘ R T f ?.
(] Yes Name of Program(sj .
E:] No

3. Please list program names which are in a usable state,
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10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
[:] Batch mode operation

[:] Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

[:] EPA urban

(] EPA highway

[:] Some or all SAE J227 schedules

[:] Other

Can JPL use this data in a survey report for the Department of Energy?

[:] Yes
[:] No

[:J Maybe (A "maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[:] Yes
[:] No
(] Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who? n
[:] No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

A eral_
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VEHICLE
P SIMULATION |
: QUESTIONNAIRE |

P

Please provide the following information:

f Your name Tokw P Fexg HER '

’ Your company S LSBur /oD (TRIES

!‘ Your company address /0 /:’ &9\ ’T

| Lor /?»9;1 eji»'ef C’)G’Li‘f{

e AT s TR

Your mail stop

-,

Your department /’7/‘2»/0/{; 2mend

¥
!

Your title Pre fl.l) %ya
Your phone number Q/Q‘RBR*G/ff

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some govermment funding

D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study? :
[:l Yes Name of Program(s)
D No

3. Please list program names which are in a usable state,

-
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:
Your name Lyl L. LEEDESS
Your company A4S /ﬂﬂﬂﬁ%ﬁad

Your company address "5/ @Mfé[ /%cfé.,
JGzé e 20 ROPSO

Your mail stop L/

Your deparcnent _ZEIBAL LDtz min /o LZEE AORS
Your title %@UM éﬂﬁéf’/z/ﬁ%&@

Your phone number s/ - §¥E8- T, O

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).

D All government funding
D Some government funding
G No govermment funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)
O v
3. Please list program names which are in a usable state,

4/@/() o
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name /AOWARD . J. REID

Your company MUELCON S YSTEMS DRESIGN CONSUH TANTS

Your company address_ /o200 QLA S7°

MEWPORT BEACH,
CA  F.2660

Your mail stop

Your department

Your title _ COMS(IHLTANT

Your phone number Z/4) 752 8636

If your company does mot have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some govermnment funding
D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)
O w
3. Please list program names which are in a usable state,




f 10. Is your simulation program(s) designed for:
[:] Batch mode operation
D Interactive mode
[] Both of the above

11. If your simulator(s) accommodates any SAE or Federal driving schedules,
l please indicate which omnes:

D EPA urban

(] EPA highway
[] some or all SAE J227 schedules

D Other

v g

o

d 12, Can JPL use this data in a survey report for the Department of Energy?
; D Yes

% 3{; [:] No

D Maybe (A "maybe" will be considered a "mo" until resolved)

13, Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Yes
G No
D Maybe

14, Have you discussed your simulation program(s) previously with JPL personnel?
D Yes Who?
(] v

15. Please list other U.S. companies you know with automotive performance
simulation programs of any type. "
NONE, {;;‘




§ VEHICLE
o SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name ERwin A UcBRicH ‘
Your conpany  CREATIVE AoTomoTive "eé’ﬁE/)écH Diviscon
Your company address Twenty FIRsT CENTURY FeEcTRIC VEH/ s Iwc,
Y136 BYRown Ro.
WH(TT/ieR CH F0606
Your mail stop B Loe. @
Your departmént None
Your title  CHIEF ENGINEER
Your phone number 212~ §9%-1246 Home 213~ 676~Y 886
o If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
[] A11 government funding
D Some government' funding

m/ No government funding

2, : Are yod currently using any of your simulation programs for some type of
' vehicle study?

[2/ Yes Name o{:" Program(s) 5/)TT€IQY I€sT PRD(DR/’M
E] No
3. Please list program names which are in a usable state,
(D Batrerr TesT PRoGRAM (ANALOG

(2 Porc Move AvTomosie SimvihTeon  (DI1617A)
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7.
8.
9.

- E} Well documented [foOR ENC’*//V(:E@ - USEXS

K D Not too well documented P& conversation with Mpe. Ulbrich on 3/22/78.

e

Is your program(s) available for public use?

[Jts  pLTHoUGH  THE MATHEMATICAL MoDELS |
w Us€p HAVE peeny WiDEY. QUBLICIZED . |
g v AND APPRoR. 250 CofIES GIVEN AWAY on F/cf/f,

Is the program(s) described in any publicly available technical publications? 1

DYes . . IR
Br BUT T HAVE THE LIST oF THose who Gor

Can your simulation prbgram in some manner simulate or predict performance of:

D Heat-engine vehicles

D Brectric venicles (T)

D Hybrid vehicles

[E_ZfAu of the above @

D None pf the above

i
/
!

(Please define your- meaniﬁg'o.f "Hybri;i".) Tw?o TORQUE SDU'QCES
It SERIES oR PARALLEL — MOLP UVLAR CoNSTRUCTION

Please describe your program(s) in terms of: e :
The programming language used @ ANQLD(’ @ < SDL —QI-
The computer(s) it runs on‘=, C DC @ 6 oo

The approximate number of source code cards @/30 oo :

The zpproximate number cof routines 20

. ' . p -
Core storage requirements @NOT L")R‘ﬁ € ( g2 K o ﬂboh)

Your simulation program(s) is:
@ Partially documented FDR ORPERATORS

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

DYes
B Coueo  BE  EAs/Ly ALOED

T




4 10. 1Is your simuluation program(s) designed for: _ ) _ \
Batch mode operation CLI e PRINTER PLOTT/NC’) ‘ .

. - . . o
D Interactive mode ) . i

) D Both of the above. ' DAT’Q OMTO LOAO S#EGZ-S

11, If your simulator(s) accommodates any SAE or Federal driving schedules,
’ please indicate which ones:

L |
. .

D EPA urban
J LPA blgnway
D Some of all SAE J227 schedules

'-o.;her@ﬁw PREPROGRAMMED . TRIP
(Z) Ay PREPROG RAMMED  TRIP | |

12. Can JPL use this data in a survey report for the Department of Ener z2y?
e
R D No

D Maybe (A "maybe" will be considered a "no" until resolved)

13. Are you willing to discuss your 51mulat10n program(s) further with a JPL 3
survey team? ‘ 3

B ves | |

D No : | )
D Maybe .

14, Have you discussed your simulation program(s) previously with JPL personnel?
D Yes Who?
gNo

15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.

Too MANVNY To LIST

10




o VEHICLE |
L SIMULATION |
QUESTIONNAIRE |

|

Please provide the following information:

Your name"-Da J »({\_ \/q, nedf
Your company (vt(w k (?nuum 4&//:_7‘; WS Par{q,‘/t,,,\_, S?Zu?y

Your company address ; O, /iD,t B76
/a 5 /&'qez.s //6%!0/ o/

g o e T T e st o DL

Bt

St

Your mail stop O~ (ﬁg\ Cg

Your department ?@q © g / 5‘{?66;4 ca,l\z& L!—L¢L, (WDea l/ (_;wm csstcay/
! v /

Your title }'\’f‘\w cu,o/»f' ’}(a A ST

,} Your phone number (70& 3 8[ -'//ﬂ// X- 4//%

4

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
a All govermment funding
D Some government funding ?
D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)
O w
3. Please list program names which are in a usable state, ;‘J"

11
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12.
-
S
13.
14,
15
y |
!

Is your simulation program(s) designed for:
[:] Batch mode operation

D Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA urban

[] EPA highway

D Some or all SAE J227 schedules

[] other

Can JPL use this data in a survey report for the Department of Energy?

D Yes
[ no

D Maybe (A "maybe'" will be considered a 'mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Yes
D No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?
D No

Please 1list other U.S. companies you know with automotive performance
simulation programs of any ty type.

T\/x‘f C[AV/G /’l m%w;t/ / Yo us pprv‘/cé/ e i é’%);o/u 1S re’;ﬂ&méb P@v 3‘&% 3
oundd yoap le = Pt p@f

(L(a\vL C@u-w‘%‘,/ o) D\muuaf;ﬂ & ﬁiq‘\&t“:u?x,ﬁl' ﬁ!/\da,\ .JCL[Q,de ‘l&/ﬁh‘;bﬂhizé/w

do cm/erua‘/e [v Dre(/,a/e, for ‘é"["-f& mdé,,/, L/ Aleed s 9£ e @‘qu‘wﬁ/
as ¢ ewles wlflﬁ/p\ Q{/l(,g cl-éSW'd cl.e[/e/tD/M,O{z /Qﬁ/’//&

12
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name i’:—f AN VErRGELS
Your company /47L_7fbﬁeﬁ>g//»lé?
Your company address Sos o /4?2./140 R
San Digee (Aerm T2 /

Your mail stop

Your department

Your title. 9 e )D& 7

Your phone number

7/ G- S-S 232/

If your company does not have an automotive simulation program, go to question 15,

Indicate the funding source of your simulation program(s).
D All government funding

D Some govermment funding

No government funding

2. Are ¥ou currently using any of your simulation programs for some type of
vehicle study?

D Yes

Name of Program(s)

DNO

3. Please list progikm names which are in a usable state,

N

N

AN

13
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10.

12,

130

14,

15.

Bo)

Is your\simulation program(s) designed for:
[:] Batch ‘mode operation

D Interactive mode

above

[:] Both of th

If your simulatorfs) accommodates any SAE or Federal driving schedules,
please indicate whigh ones:

D EPA urban

[:] EPA highway

[:] Some or all SAE J227 schedules

TR e ’

[:] Other.

Can JPL use this data in a survey report for the Departmeat of Energy?

[:]'Maybe (A "maybe" will be considered a 'no until‘resolved)

Are you willing to discuss your simulation progkam(s) further with a JPL
survey team?

[:] Yes
[:] No
[:] Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:J Yes Who?

[:] No ___.—ﬂ*:S

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

j/ s Al J\ﬂ/f #W/ @Z;;f // /fu’ufg
47’24/\/ 577/»'1« Q,pr:/{z{/é[%/ /a« //iu?ffzw -

1‘7‘ J//%K/




- VEHICLE
b SIMULATION |
QUESTIONNAIRE |

Please provide the following information:

Your name ;Z; // /?0 W ETT
Your company /4//{_&—:—55/%60'/ 1ré Q

Your company address 2524 //l/( /fdf'f J7
7oreseceE  Cacr 7050 G

Your mail stop

Your department ?3 ,.-.y ' :
Your title ?7/2 Q& A %é/a_ {
Your phone number (2{ 3>‘§ 23-950q X 3638

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).

D All government funding -

& Some government funding
D No govermment funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

E Yes Name of Program(s)jdfg @’/74‘467/' ‘(/Vez,— 72/’/)9&7&'/75& MCA? "
E] No

3. Please list program names which are in a usable state,
MrCrrz
EVNMTR
e LBz pse/

15
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5.
6.
i
7.
L
8.
9.
C

Is your program(s) available for public use?

D Yes

Is the program(s) described in any publicly available technical publications?

g] Yes

D No

Can your simulation program in some manner simulate or predict performance of:
D Heat-engine vehicles

gl Electric vehicles

D Hybrid vehicles

D All of the above

D None of the above

(Please define your meaning of "Hybrid".) é-/féléflﬁ /;7/75 %‘*7[ ngle <
/fd weped

Please describe your program(s) in terms of:

The programming language used %397&’4///0

The computer(s) it rums omn M/U/ VAC. jrog

The approximate number of source code cards . 2,000 ﬁz_/L

The approximate number of routines [0 ﬁé@é‘

Core storage requirements 20 flocly ML
Your simulation program(s) is:
D Well documented
D Partially documented
@\Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

D Yes
D No . ]é




O w

11,

: 12,

13.

14,

Is your simulation program(s) designed for:
Egi Batch mode operation

[:] Interactive mode

E:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

Egﬂ EPA urban
EZQ,EPA highway

;Egg_Some or all SAE J227 schedules

g Other Q.//A/%’ﬂr7 C7c/55 V: ﬁ’éj

Can JPL use this data in a survey report for the Department of Energy?

[:] Maybe (A '"maybe'" will be considered a "mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

Have you discussed your simulation program(s) previously with JPL personnel?

g Yes Who? ﬁm ﬂr‘ ) /@ 04 %547/4/
[:] No

Please list other U.S. companies you know with automotive performance
simulation programs of any type, :

17
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VEHICLE
Y STMULATION
QUESTIONNAIRE

Please provide the following information: |

:‘ Your name WO‘( !\/ ATLOR

{‘ Your company K A LOR ?/U'&'z&ﬁ' '/O/Z-BPU‘OKQ
1‘1 Your company address J gL /4’7 EMNALT O ﬁ?/ﬁf»”
; Menio forr (Car)i=
§ d402S
ft Youf mail stop
[: Your department
.; Your title Pﬂﬁ/’.’)é’h}‘f'
f; Your phone number C/‘HS) 3728 ~6£900
%’ g— If your company does not have an automotive simulation program, go to questiomn 15.
1. Indicate the funding source of your simulation program(s).
D All government funding
D Some govermment funding
@/ No govermment funding
2. Are you currently using any of your simulation programs for some type of
vehicle study?
@/ Yes Name-of Program(s) ; S ",:-'J:é‘ PO R S SR
r_—] No
3. Please list program names which are in a usable state,
18
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Fhengesten

Is your program(s) available for public use?

[V Tes

D No

Is the program(s) described in any publicly available technical publications?
D Yes

Can your simulation program in some manner simulate or predict performance of:
D Heat-engine vehicles

@/Electric vehicles

@/Hybrid vehicles

D All hof the above

D None of the above

(Please define your meanlng of "Hybrid".) SDf’!Q‘W . Z‘!ﬁi’i”"‘yﬁ.

S S
Alenvnt  ow  SNesossms Fhwesee  Genein o

d

Please describe your program(s) in tems of

P p
The programming language used w’«é‘ 'l €
The computer(s) it runs on’ «-5—»;’ AL

PN

The approximate number of source code cards

LT

The approximate number of routines

v
Core storage requirements we is

Your simulation program(s) is:
D Well documented

D Partially documented

@ Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

DYes
=l 19




10.

11.

12,

13,

14,

Is your simulation program(s) designed for:
[:] Batch mode operation
D Interactive mode

[za/both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

[:] EPA urban
[ ] Era highway

(] some or all SAE J227 schedules

[Eﬁ/g;her

Can JPL use this data in a survey report for the Department of Energy?

Yes  Lop comversation with Mr. Kqylor on 2/7/78
R

[:] Maybe (A "maybe' will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[:] Yes
O s

! EI Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

I!HyNo

Please list other U.S. companies you know with automotive performance
simulation programs of any type. (?

23
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' ' VEHICLE
8 : SIMULATION
QUESTIONNAIRE

Please prévide the following information:
Your. nane < Joptry BREN M AND
Your company 6 2 (
Your 'compaﬁy address___ P2 0. Box 3T 87
- SR, CA 9370y

Your mail stop

Your department

Your title_____ MEMRENR Q¥ TETH . ST
Your phone numi)er gor Q(o'ﬂ-/ 777'\/ |

P If your company does not have an automotive simulation program, go to question 15.

1, Indicate the funding source of your simulation program(s).
ﬁ All government funding
D Some governmentl funding

D No government funding

2. * Are you currently using any of your simulation programs for some type of
. vehicle study? '

o "BVY;S‘ Name of Program(s) SMMW% [é(-‘rh’l& ‘ Mr‘;{

O T Wl RSD At PLay-dit

3. Please list program names which are in a usable state,

FLVEC

21




e 4'
\
5.
6-
7.
8’-
9.

Is your program(s) available for public use?

E Yes

Is the program(s) described in any publicly available technical publicatiouns?
D‘Yes |

~No

Can your simulation program in some manner simulate or predict performance of:
[@ Heat-engine vehicles

Q Electric vehicles

Q i-lybi:id vehicles

A&All of the above

D None of the above

(Please define ycur. meaniﬁg o-f "Hybrivd".)ﬂ /{M/L M(?M-C// W?) Z&c,/nc

Please describe your program(s) in terms of:

The programming language used %ﬂ’"

The compuater(s) it runs on IKM; MW]. Cﬁ C

The approximate number of source code cards ' @O o
The approximate number of routines w
Core> storage requirements ~ 1lpeoo Z;/?E ’

Your simulation program(s) is:

D Well documented

Partially documented

. D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

D Yes 22 :

No




@V' 10. Is your simulation program(s) designed for:

[:] Batch ﬁode operation

[:] Interactive mode = S | h i
[zg Both of the above | .

11, If your simulat-r(s) accommodates any SAE or Federal driving schedules,
please indicate which omes: »

[X EPA urban

[Zrzm highway o _ ' |
[ some of SAE J227 schedules ( e , A€ ﬁbﬁ"a . §' bl o )
Other CW»S/WW(" JPU’( + Wy'ﬂum Ak s

e YRR e I s T T L aee
.

TR

-

12. Can JPL use this data in a survey report for the Department of‘Enéréy? o
. [Eﬂ Yes . . %

[:J Nol .

[:] Maybe (A "maybe" will be considered a "no" until resolvéd)

13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?

I!E Yes
[:] No
[:] Maybe

14, Have you discussed your simulation program(s) previously with JPi personnel?
&_Yes Who?
[:j No

15. Please list other U.S. companies you know with automotive performance °
simulation programs of any type.
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VEHICLE
STMULATION
QUESTIONNAIRE

Please provide the following information:

Your name M///),Tf,‘«;”‘ s /‘Coﬁ/:’r

Your company /‘/4’/3 £ Lorp.

Your company address 4‘¢9 /(/ -L ALIERL ST

BILBINK  ChLic /506

/

Your mail stop

Your department

Your title ) 7?/5’55 4‘! Ginl Mes.

Your phong‘: nuﬁlber /2« /3;/ S45 2227

Indicate the funding source of your simulation program(s).
D All government funding

D Some government funding

D No government funding

Are you currently using any of your simulation programs for some tvpe of
vehicle study?

[_j Yes Name of Program(s)

If your company does not have an automotive simulation program, go to question 15.

[:]No

Please list program names which are in a usable state,
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VEHICLE
SIMULATTION
QUESTIONNAIRE

Please provide the following information:

Your name &TK;ZUDMHI\/

Your company.QLeBi- Untignt Mt

Your company address_S 735 7 N Gprsen/  Bay Avie

MILWADIER, Wis S3zq]

Your mail stop

Your department _ CORMRATIE Apviied _Resisarci GROYY
Your title /AMVAGER

Your phone number Y ~2128 234 Y

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of ynur simulation program(s).
D All government funding
D Some government funding

D No govermment funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
D Yes Name of Program(s)
D No

3. Please list program names which are in a usable state,




11.

12,

13,

14,

VY

Is your simulation program(s) designed for:
D Batch mode operation !
D Interactive mode
D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omnes:

D EPA urban

D EPA highway

D Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

D Yes
D No

D Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL ;
survey team? ‘

D Maybe

Have you dis.cussed your simulation program(s) previously with JPL personnel?
D Yes Who?
D No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

Exxon/
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VEHICLE
SIMULATION

QUESTIONNAIRE

Please provide the following information:

If your company does not have an automotive simulation program, go to question 15.

~

Your name H. Reese Ivey

Your company._Wood-Tvey Systems Corp,

Your company address__P.0. Box 4609

Winter Park, FL,

32793

Your mail stop

Your department

Your title Vice President

Your phone number __(305) 678-6116

Indicate the funding source of your simulation program(s).

E] All government funding
D Some government funding

[] No government funding

Are you currently using any of your simulation programs for some type of

vehicle study?

E] Yes

Name of Program(s)

[:] No

Please list program names which are in a usable state,
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11,

12,

13.

14,

&

§
L

Is your simulation program(s) designed for:
D Batch mode operation

G Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA urban

[_] EPA highway

D Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

D Maybe (A '"maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Maybe
Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

DNO

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

The major automotive companies
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M JET PROPULSION LABORATORY California Institute of Technology « 4800 Oak Grove Drive, Pasadena, California 91103

THIS CORPORATIoN IS R&EING Li@oiIDATED
AT THIS TImE |

Electric Dynamics Corporation

Attn: James C. Boylan
President

607 North Main Street

% Plainwell, MI 49080

i

B T Ae—_—————

Dear Sir:

A Y

P

The Jet Propulsion Laboratory (JPL) has been requested by the Department of
Energy to conduct a survey of automotive-performance simulation capability
within the United States and, in particular, electric and hybrid vehicle
performance simulation capability within the industry and government 'sectors.
The results will be published and made available to the public.

. Attached is a questionnaire designed to give JPL a brief indication of your
: QE' automotive performance simulation capability. The questions are yes/no or
multiple-choice types which will .convey information to JPL with a minimum
expenditure of your time. The questionnaire should require approximately
10 minutes to complete. ‘

Please help us by indicating your answers to the questions and returning the
questionnaire in the self-addressed, stamped envelope provided. Your prompt
response will be greatly appreciated.

It is emphasized that this is a request for information only and does not
constitute a commitment, implied or otherwise, that JPL will take any pro-
curement actiom. JPL or the Government cannot be responsible for any cost
incurred in furnishing this information.

Very truly yours,

fﬁié;;f

P o (L ETE
0. Figugkoa, Supervisor
Flight/Project &

Civil Systems
Procurements

4

PD:cm

enclosure

| 27
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following iﬁfomation: , -
Your name ___ LUARREN /%ﬂhmxly / FRESIDENT |
Your' c;,mpany Eiceipe Vel le AITociaEsine
Your company address___9/00 pWA ST |
. o | [;’/ét/f/dﬂo/ (10 YE] l4)'/ \

Your mail stop

Your department

Your title /0 /465/ DeNT
, Your phone number 2/6-524 548

. If your company does not have an automotive simulation program., go to auestion 15.

1. Indicate the funding source of your simulation program(s).
D All- government funding
D Some government funding

No government funding

Z. * Are yod currently using any of your simulation programs for some type of
; vehicle study? ,
SR T Vazy 4, ¢, D

. L
(A Yes Name vi Program(s) L 5 ¢ Lo o e prore
D No
3. Please list program names which are in a usable state,

30




/ 4, Is your program(s) available for public use?

Q“ o [:] Yes ',‘

5, Is the program(s) described in e{ny publicl_y available technical publications?
D Yes | .
_ ’E ‘No
6. Can ybur simulation program in some manner simulate or pre;iict performance of:
D Heat-engine vehicles
B/E ectric vehicles
B{ybfid vehicles
D All of the above
D None of the above

" (Please define yourhmeaning.o‘f "Hybri"dr".')‘ é)ﬂ’aé’/‘/g‘q A7e5€/ At e”{?lw
ot Clesrnic  in sevis or pavallef  Comdrs vya ¢ra1n
4

7. Please describe your program(s) in terms of:
The programming language used éﬂ e
The computer(s) it runs on’ _Pra PpP //
The approximate number of source code cards fﬂdﬂ/ny
The approximate number of routines /’/
Co;:e storage requirements ’
8. Your simulation program(s) is:
D Well documented
B/Partially documented
D Not too well documented
9. If your simulator(s) can accommodate hybrid véhicles and/or heat-engine

vehicles, can it accept emission maps?

- [] ves
ﬁ @ No -1 (resont (jj
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10. .

11.

12,

13,

14,

15.

Is your simﬁlatipn.program(s) designed for:
[:] Batch mode oper#tiqn

Interact;ve mode
[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving szhedules,
please indicate which ones:

[:]'EfA urban

[:J EPA highway o
Some or all SAE J227 scheduies.

[:].6ther

Can JPL use this déta in a survey report for the Department of‘Enéréy?
Yes

[:] No

[:J Maybe (A "maybe" will be conmsidered a "no" until resolVéd)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[Z}ﬁg;ybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

ke

Please list other U.S, companies you know with automotive performance °
simulation programs of any type.

FRIAD  SEAVICES  Demepoan MecrH

be.




e VEHICLE
S SIMULATION
* QUESTIONNAIRE

Please provide the following information:

Your name Arthur E. Raynard

Your company AiResearch Manufacturing Company

Your company address 2525 West 190th Street

Torrance, California 90509

Your mail stop _T=4Ll Building 36

Your department 93-8

Your title Senior Project Engineer

Your phone number (213) 323-9500 x-288I

If your company does not have an automotive simulation program, go to question 13.

1. Indicate the funding source of your simulation program(s).
E] All government funding
E] Some government funding

Ea No govermment funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

I‘ Yes Name of Program(s) Preparing for upcoming Hybrid Vehicle Program
E] No
3. Please list program names which are in a usable state,

I. Hybrid Vehicle Performance Program

2. Hybrid Vehicle Life Cycle Cost Program

3




Is your program(s) available for public use?

[:] Yes

[29 No

Is the program(s) described in any publicly available technical publications?
[:] Yes

[EZ No

Can your simulation program in some manner simulate or predict performance of:

[:] Heat-engine vehicles
[:] Electric vehicles
[:] Hybrid vehicles

[X] a11 of the above

[:] None of the above

(Please define your meaning of "Hybrid",) _Vehicle uses two fuel sources, one

of which is wall plug electricity and storable in the vehicle.

Please describe your program(s) in terms of:

The programming language used Fortran V

The computer(s) it runs on UNIVAC - 1100

The approximate number of source code cards Performance - 1500; Cost - 500

The approximate number of routines_I5

Core storage requirements_Performance - 20K words

Your simulation program(s) is:
Well documented

[:] Partially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

HE | 3‘5/
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i 10.

11.

B e e

13.

14,

15.

e

P

Is your simulation program(s) designed for:
Batch mode operation

[:] Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omes:

EPA urban
EPA highway

Some or all SAE J227 schedules

L) G B <

Other

Can JPL use this data in a survey report for the Department of Energy?
[g] Yes ’/

[:] No

[:] Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

IHI Yes
E:] No'
[} mayve

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

[}9 No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

University of Wisconsin, TRW, Aerospace Corp., Ford Motor Co., LLL, Exxon
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VEHICLE
& SIMULATION
@ QUESTIONNAIRE

Please provide the following information:

Your name _Bogdan W, Bernert

Your company_Bs 1. E. - BERNERT INTEANATIONAL ENGINEERS

Your company address 7615 Greenback Lane

Citrus Heights, CA 85610

Your mail stop

Your department

Your title President

Your phone number (816) 726-0450

If your company does not have an automotive simulation program, go to question 15.
ﬁ""\

1. Indicate the funding source of your simulation program(s).

E] All government funding

E] Some government funding

E]' No government funding

2, Are you currently using any of your simulation programs for soms type of
vehicle study?
E] Yes Name of Program(s)
Ej Neo

3. Please list program names which are in a usable state,
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11,

12,

13,

14,

Is your simulation program(s) designed for:
[:] Batch mode operatién

[:J Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

[:J EPA urban

(] EPA highway

[:] Some or all SAE J227 schedules

[:] Other

Can JPL use this data in a survey report for the Department of Energy?
[:j Yes

[:] No

[:] Maybe (A '"maybe' will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[:] Yes
[:J No
[:] Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

[:] No

Please list other U.S. companies you know with automotive performance
simulation programs of any type. -

We do not know any'U.S. companies to be engaged in automotive

performance simulation program,
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VEHICLE
STMULATION
QUESTIONNAIRE

Please provide the following informationm:

If your company does not have an automotive simulation program, go to question 15.

l.

Your name ;2F§2£ﬁ452217”' S A
Your company )fagikuEEET’ ,ff;;§514/v2552:22344/2?1 Cﬁf/léf?f’

Your company address ‘%?ik;/ 14%;// 4ﬂ2;;f/4;%?,V y)zgf‘
=y BTN T o BELEE

Your mail stop

Your department
Your title j%gff"/ﬂzs‘z/ 7
phone number &369257"u}z5425? - ég';7;;139

Your

Indicate the funding source of your simulation program(s).

E] All government funding

Ej Some government funding

E] No government funding

Are you currently using any of your simulation programs for soms type of
vehicle study?

[] Yes Name of Program(s)

E] No

Please list program names which are in a usable state,

3
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'T‘TCT\ON 622 CORPORATION

' Mr. 0. Figueroa

Flight Project and Civil Systmes Procurements
Jet Propulsion Laboratory

4800 Oak Grove Dr.

Pasadena, Ca 91103

November 22, 1977

) Dear Sir:

With regard to the recent request from your office
} concerning Vehicle Simulation Programs: we are currently
| seeking support for the development of Vehicle Simulation

and Parameter Identification software,

-

We have significant in-house experience and capability
in this field and we would appreciate information con-
cerning the procedure for qualifying our company so that we
can receive RFP'S and submit proposals in this general area.

Very truly yours,

==

Robert S. McKee
President
RSM/rr

7T

MCKEE ENGINEERING CORPORATION, 411 WEST COLFAX STREET, PALATINE, ILLINOIS RO067 TELEPHONE (312) 358-6773
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Q\A‘L\\pood”b&k_t_u
e ————

Your company laD Seelieey, T

Your company address_|O @t \AAC\L\E&J’H&‘P

VearRoed ) U'\J{\m . 4‘25\24,

Your mail stop

Your department

Your title _V CES\OEINT

Your phone number 212~ SRE-O15 )

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding

D Some government funding

.\&No government funding

2, Are you currently using any of your simulation programs for some type of
vehicle study?
™R ves Name of Program(s) E ceczuic \/@MCLECDEUQ"J
D No
3. Please list program names which are in a usable state,
QPSS Cecon
cev Pege Acc el
EVSc P Acece A
EVGER Pace

7O
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I‘K::" .

4,

Is your program(s) available for public use?
D Yes

M\No

Is the program(s) described in any publicly available technical publications?

D Yes

| MNO

Can your simulation program in some manner simulate or predict performance of:

E\Heat-engine vehicles

&Electric vehicles

D Hybrid vehicles
D All of the above

[:] None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

' > — —_
The programming language used bﬁ\&\ C—j FOCVALS W

The computer(s) it runs on QTO&@&ET\Q’)

The approximate number of source code cards

The approximate number of routines

Core storage requirements

Your simulation program(s) is:
D Well documented

D Partially documented
f&Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

D Yes /
Ho 7
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10.

11.

12,

13.

14,

Is your simulation program(s) designed for:

D Batch mode operation

&\Interactive mode

D Both of the above

- If your simulator(s) accommodates any SAE or Federal driving schedules,

please indicate which ones:
D EPA urban

D EPA highway

MSome or all SAE J227 schedules

w Other _OCBIwALT.

Can JPL use this data in a survey report for the Department of Energy?

E Yes
[] No

D Maybe (A '"maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Yes
M Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

o

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

=157



- VEHICLE
i SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name ,4 Ul ST (i ﬁ/ff/@ EL IR
Your company Forlar  Coperoeszion
Your company address_ /A5 7 /¥ W, g
LfTE0i 7, A it 1604/ #8274
Your mail stop “ﬁg%¢%z;
Your department _ ZALCTICAL FESERECH
Your title ___ CHIEMGL — CHIEE [xg@pTlvie OFFicte.
Your phone number ﬁ/j/ﬁd YG4 =1 740
s~ If your company does not have an automotive simulation program, go to question 15.
“

7 ]
1. Indicate the funding source of your simulation pragram(s).@éx{f@ﬁ/ﬁ{__%j@;ﬂg)
D All government funding
D Some govermment funding
No government funding —

2. Are you currently using any of your simulation programs for some type of
vehicle study?

@ Yes Name of Program{s) /4[}//5/‘}9/4/; }%.ﬂ(/,{?x@
D No

3. Please list program names which are in a usable state,

Jode — Moer FESZ4ecH 18 AEGYEED

3
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Is your program(s) available for public use?

[:] Yes
Egﬂ No

Is the program(s) described in any publicly available technical publications?

[:] Yes

!ii No

Can your simulation program in some manner simulate or predict performance of:
[:] Heat-engine vehicles

[:j Electric vehicles

Egj Bybrid vehicles ﬁﬁéﬁf THE /2¢¢ﬁ%ész

[] A1l of the above |

[:] None of the above

(Please define your meaning of "Hybrid".) Zby: ég%#@ﬁi> 69?§%Aé56227é13

DEIVHG A ELECTRL voc/Ball Tewire (oferTT

Please describe your program(s) in terms of:

The programming language used

The computer(s) it runs on

The approximate number of source code cards

The approximate number of routines

Core storage requirements ﬁ4€%/&&ﬁﬁ?é~

Your simulation program(s) is:
[:] Well documented

[:] Partially documented

ESB Not tee=wmt documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[:] Yes

O AEES Mos LeveeordenT

V2



R 10.
ik
‘}N’
11.
12,
&
13.
14,
15.

Is your simulation program(s) designed for:
D Batch mode operation
D Interactive mode

Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

(] Epa urban

(] EPA highway

[] some or all SAE J227 schedules

X other_ QU 1 DERS 4L ey (N USE Todrf

UMDEC A4y SCHEDULES

Can JPL use this data in a survey report for the Department of Energy?

G Yes
D No

E Maybe (A "maybe'" will be considered a ''mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

& Yes
D No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

X o

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

WiLLi A8 FPEeeored - Warl 2D Lace. Wil 1644

AAEEICar MoTsres - Lo CTHEIEDS WM ety Gpx/
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your

Your

Your

Your

Your

Your

Your

name _ /L OBERT Se /el &
company S OL77 Co2sr™ TECHNOLE G-¥
company address 200 30X 3265
SIPVIF L5H S Rresd, Ca 93/05”

mail stop

department -
title YL CTOIC OF Lo (nEER Y G
phone number (W@ 754 ~A749

If your company does not have an automotive simulation program, go to question 15.

l.

Indicate the funding source of your simulation program(s).

D All government funding

' Some government funding

D No govermment funding

Are you currently using any of your simulation programs for some type of
vehicle study?

[] Yes Name of Program(s)

K No (Bur Exrecr 7o me ylmny)

Please list program names which are in a usable state,

V120077

EV 227

6
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Is your program(s) available for public use?

Yes ('u,m*aa CE ON CENERI BLECTI2re T Vr?) SH s Sy STE

OYLT, 77T TIE MO Eey7s &Ll RBE
D No CONVERTIN (= [COXT UISE ox/ CDC e

Y NELRE CITIRIE
Is the program(s) described in any publicly available “technical publications?

D Yes
‘ No

Can your simulation program in some manner simulate or predict performance of:

><| Heat-engine vehicles C‘\/’ea‘%’%)
DT Electric vehicles (£v227)
G Hybrid vehicles

D All of the above

D None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used fore 7723 ZZ

The computer(s) it runs on G, TEINSIHWEE 5V ST Errn

The approximate number of source code cards

The approximate number of routines

Core storage requirements

Your simulation program(s) is:

D Well documented

@‘ Partially documented CV/ZOQM)
g Not too well documented (’51/2»7-'7>

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

=S <7
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11.

12,

13.

14,

Is your simulation program(s) designed for:
[:] Batch mode operation

’ Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omes:

[:] EPA urban

(] EPA highway

[:] Some or &ll SAE J227 schedules

Other Y7200+ _Litt /ICcELT 11y PRIING CYCLE 3y P 50
- . ~
Ev2ey oses SHE 227 a (D) CYrcLis

Can JPL use this data in a survey report for the Department of Energy?

EE% Yes
[:] No

[:] Maybe (A "maybe" will be comsidered a "mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team? ’

EE} Yes
[:] No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

E;a No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

“5
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name &501261:’/ H. 651—-8

Your company TRW S M&SM%

Your company address ONneE"_SPace Faek

Repondo Beacw , Ca.
GOLIY

Your mail stop R/I/ 08¢

Your department Apvarcep i .ﬂ/ Ecgmgggly_ Lﬂdaze/frmer\/

Your title M&e. Euaﬂ@/y APPU-CWTIOAIS

Your phone number /2/ 3) - §$3§—2500

If your company does not have an automotive simulation program, go to question 15,

1. Indicate the funding source of your simulation program(s).
D All government funding
g} Some government funding

D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
D Yes Name of Program(s)
& No
3. Please list program names which are in a usable state,
NowneE

77
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6.

Can your simulation program in some manner simulate or predict performance of:

Is your program(s) available for public use?

[:J Yes
=
Is the program(s) described in any publicly available technical publications?

Ez Yes
DNO

[:] Heat-engine vehicles
Electric vehicles
@ Hybrid vehicles

[:] All of the above

[:] None of the above

(Please define your meaning of "Hybrid".) A&47 E”&/A/E’/._QWCFO LENEREY Sovncs
OF E/ITHER PAKRALLEL OR SER/IES LYPES

Please describe your program(s) in terms of:
The programming language used

O Lrne 5;;4;72?n7
ZRBM 360 -75

The computer(s) it runs on

The approximate number of source code cards

The approximate number of routines

Core storage requirements

Your simulation program(s) is:
[:] Well documented

E;j Partially documented

[:] Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

% ves
A v 50
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10.

11.

12,

13.

14,

15.

Is your simulation program(s) designed for:
[:] Batch mode operation

[:] Interactive mode

Egl Both of the above

7

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

. [:] EPA urban

[:] EPA highway

[:] Some or all SAE J227 schedules

[X] other____PROcRAM AccsPrs srarmisricar DisTigurions
=3 I» =708, — CEEL ERRTION, EVENTS

Can JPL use this data in a survey report for the Department of Energy?

IIE Yes
[:] No

[:] Maybe (A "maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL

survey team?
I!! Yes

] v

D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:J Yes Who?

EE@ No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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VEHICLE
SIMULATICON
QUESTIONNAIRE

Please provide the following information:

Your name JfZJMU//’A/'. Wé&"!’/ﬂd”tk/ {QJPM ViSO
Your company US .0 E.
Your company address rd & il

L0 8 ox [35F
CAMT&;SV/&—L&. Pa P00

Your mail stop

Your dépaftment NTHET ~ % F-'.M,ﬁlf"f//ﬂ/""
Toup Elcle % L/Q/PMLL?' [240eR _— JEcunvcony Assecsorens
F/B - 3362400

Your phone number

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
All government funding
D Some government funding

D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
x Yes Name of Program(s) Auro Tk ASSESS
E] No

3. Please list program names which are in a usable state,

B2




”

Is your program(s) available for public use?

@ Yes

Is the program(s) described in any publicly available technical publications?
D Yes "
X v

Can your simulation program in some manner simulate or predict performance of:
m Heat-engine vehicles

D Electric vehicles

D Hybrid vehicles

D All of the above

D None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used F0¢ TR // Vo

The computer(s) it runs on A(/ OI/QO , AP ?ZQJ’
/ >

The approximate number of source code cards SO0D

The approximate number of routines 3

Core storage requirements /é k

Your simulation program(s) is:
D Well documented

D Partially documented

E Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles; can it accept emission maps?

& Yes
D No . jj




10.
11.
12,
13.
14,
15.

Is your simulation program(s) designed for:
D Batch mode operation

Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

m EPA urban

@ EPA highway

D Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

E Yes
(] mo

D Maybe (A "maybe'" will be considered a '"no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team? '

m Yes
E] No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

@No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

Gén feones

£odd
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name VaueHN /Q /jl’!”:’fifl’;fﬁ!‘/

Your company //%ﬂ,[ﬂl/\/(fé [’A/L'/?G‘/ &/‘.’P.

Your company address 2000 £ Dienes Ave,

Bd Dox 585

Drovo, Uraw 84401

Your mail stop

Your department Hvprosen 5\/6//\/@/ Versiece Division

Your title JURECTOR ac EVDRoOGEN /LTV(;/NE/ VEr1cLE KESEARCH

Your phone number 18_02) 375-0000

If your company does not have an automotive simulation program, go to question

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some government funding
No government funding

2. Are you currently using any c¢f your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)

O wo
3. Please list program names which are in a usable state,
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10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
D Batch mode operation

D Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA urban

D EPA highway

[[] some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

D Yes
D No

D Maybe (A "maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

DNO

Please list other U,S. companies you know with automotive performance
simulation programs of any type.

ONE 70 My KWOWLEDGET
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Electric Vehicles of Ohio
Attn: Robert D. Childs
9135 Frenwood Drive
Olmsted Falls, OH 44138

Dear Sir:

The Jet Propulsion Laboratory (JPL) has been requested by the Department of
Energy to conduct a survey of automotive~performance simulation capability
within the United States and, in particular, electric and hybrid vehicle
performance simulation capability within the industry and govermment ‘sectors.
The results will be published and made available to the public.

Attached is a questionnaire designed to give JPL a brief indication of your
automotive performance simulation capability. The questions are yes/no or
multiple-choice types which will.convey information to JPL with a minimum
expenditure of your time. The questionnaire should require approximately
10 minutes to complete.

Please help us by indicating your answers to the gquestions and returning the
questionnaire in the self-addressed, stamped envelope provided. Your prompt
rzsponse will be greatly appreciated.

It is emphasized that this is a request for information only and does not
constitute a commitment, implied or otherwise, that JPL will take any pro-
curement action. JPL or the Government cannot be responsible for any cost
incurred in furnishing this information.

Very truly yours,

Fd

/wcf
%4{&/&%

0. Figugfroa, Supervisor
Flight/Project &

Civil Systems

Procurements
PD:cm
enclosure
Telephone 354-4321 Twx 910-588-3269 Twx 910-588-3294
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Elmo on

Your company St, Elmo Hybrids

Your company address 1048 Van de Venter Street
' W. Palm Beach, Florida 33405

Your mail stop

Your department

Your title pirector

Your phone number ___(30%) 832-6986

If your company does not have an automotive simulation program, go to question 15,

Indicate the funding source of your simulation program(s).
D All government funding

D Some goverament funding

D No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

r_—l Yes Name of Program(s)

DNO

Please list program names which are in a usable state,

5§
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10.

~

11.

12,

13.

14,

Is your simulation program(s) designed for:
[:] Batch mode operation

[:J Interactive mode

[:] Both of the above

If your simulator(s) accomuodates any SAE or Federal driving schedules,
please indicate which ones:

[] epa urban

[:] EPA highway

[:] Some or all SAE J227 schedules

[:] Other

Can JPL use this data in a survey report for the Department of Energy?

[:] Yes
[:] No

[:] Maybe (A "maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[:] Yes

[:] No

D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?
[:] Yes Who?
[:] No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

None.,.
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name _ Edward A Cam pbell

Electric Vehicle Council

Your company.

Your company address_20 Park Avenue

. New York, N ¥ 10016

Your mail stop

Your department

Your titl e' Executive Secretary

Your phone number 212/573-8785

If your company .does not have &n automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some governmentv funding

E] No government funding

<. * Are you currently using any of your simulation programs for some type of
+ vehicle study? : ’

D Yes Name of Program(s)
B wo
3. Please list program names which are in a usable state,

& O
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N
11,
12.

13.

14,

15.

[:] EPA urban
‘[:] EPA highway
[ some or a11 saE 3227 schedules

[:] Other

) [:] Yes

Is your simulation program(s) designed for:
[:] Batch ﬁode operation

[:] Interactive mode '

[:] Both of the ébove-

If your simulator(s) accommodates any SAE or Federal dr1ving schedules,
please indicate which ones: :

Can JPL use this data in a survey report for the Department of Energy?

[ w
{:] Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[:] Yes

[:] No

D Maybe '

Have you discussed your simulation program(s) previously with jPL personnel?
[:J Yes Who?
[:] No

Please list other U,S. companies you know with automotive performance
simulation programs of any type.

ey - "
yF LYy "
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name
BEHSAMIY BARRON
Your company TECENINEL LISFCTOR
BOGUE ELECTAIC HANUFACTURING COHPANY
Your company address 100 PENNSYLVANIA AVENUE

PATERSON, NEW JERSEY 07508

Your mail stop

Your department

Your title

Your phone number ;20 {— SZ\Y" Z20l

If your company does not have an automotive simulation program, go to question 15.

1.

Indicate the funding source of your simulation program(s).
D All government funding

D Some government funding

D No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)

Dt\o

Please list program names which are in a usable state,

&L
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10.

11,

12,7

13.

14,

Is your simulation prbgram(s) designed for:
[:] Batch mode operation

[:] Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

[:] EPA urban

] EPa highway

D Some or all SAE J227 schedules

[:] Other

Can JPL use this data in a survey report for the Department of Energy?

[:J Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team? :

E:] Maybe
Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

[:] No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

Do Mo7T~ Kb oF Aoy —Bo7 iz
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Q L IZICQ

Your company_kz.ﬂ'gmg \UC- .

Your company address p O &QX |Ol’2—'

Foenam e

New Yee<eys 21932

Your mail stop

Your department EL;FP 3y (A %WT‘:‘:)Q_ CDU\)EQS‘DU SVSTEMS

Your title 'BZDS =C 1 MAUY\Q‘\EQ._

Your phone number 20\ 4‘14 S-Z’ld-

% If your company does not have an automotive simulation program, go to questicm 15.

1.

Indicate the funding source of your simulation program(s).
D All government funding
D Some govermment funding

movernment funding

Are you currently using any of your simulation programs for some type of
vehicle study?

B/Yes Name of Program(s)

] wo
Please list program names which are in a usable state,

EV3IM. ForT

ACCSIM. . For Y

&
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Is your program(s) available for public use?

[] Yes
o

Is the program(s) described in any publicly available technical publicaticns?

ies  SHAE rarer  2/18
D No

Can your simulation program in some manner simulate or predict performance of:

D Heat-engine vehicles
o

E’ﬁectric vehicles

D Hybrid vehicles
D All of the above

D None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used FOZJEHU
The computer(s) it rums on lm 310

The approximate number of source code cards \100

The approximate number of routines ’S

Core storage requirements 220 _ 000 BYTE‘%

Your simulation program(s) is:
D Well documented
ot
%lly documented
D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[] ves | é‘? ﬁ/

DNO
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12,

13.

14,

Is your simulation program(s) designed for:
[Ea/g;tch mode operation

[:] Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omnes:

[Ej’E;A urban
!23 EPA highway

[Z} Some or all SAE J227 schedules

[ oener__Scove, AR TDB2.

Can JPL use this data in a survey report for the Department of Energy?

@ Yes  per comversation with Me. Ricei on 2/9/78.
[ m
[:]‘Maybe (A "maybe" will be considered a '"no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[:] Yes
[:] No
[Frtiayee

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

No

Please list other U.S. companies you know with automotive performance
simulation programs of any type. ‘

oo




o VEHICLE
Ny SIMULATION
: QUESTIONNAIRE

i Please provide the following information:

C. A. Belsterling, Mgr., E.E.

Franklin Institute Research I.;:bs.

g Your name ____

Ben Franklin Parkway
Philadelphia, PA 19103

% Your company.
i

Your company address

(E Your mail stop

Your department i

* Your title

| (215) 448 1235

; Your phone number

. If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).

E] A1]1 government funding
Some government funding

(] No government’ funding

2. Are you currently using any of your simulation programs for some type of

vehicle study?
“Tonnel Entrawce Sa,@z;h; .

|
» Yes Name of Program(s)
t E] No
| 3. Please list program names which are in a usable state,

(bené, sysTemi — WMo pogram Nl s

‘- =
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Is yo :program(s) available for public use?
Yes
D No
Is the program(s) described in any publicly available technical publications?
(] ves
v
Can your simulation program in some manner simulate or predict performance of:

E] Heat-engine vehicles

l:] Electric thicles

[(] Bybrid vehicles
E. All of the above

E] None of the above

(Please define your meaning of "Hybrid".) ﬁ[&a{'fto—&nﬁrwd &Mt’)“h""‘" Q:th‘ed '

Please describe your program(s) in terms ofy
The programming language used %ﬂﬁ/‘av\ C(Mr(, A‘S’S’ew(_(aki Lquq,u{'L?JL
EAT (]acu’ (0o chd’d — Goven| pucipse amlaq .
- ¥ T v "

The computer(s) it runs on

The approximate number of source code cards h—— Wome

The approximate number of routines S‘QUE/‘A—’

Core storage requirements (00 l('

Your simulation program(s) is:

D Well documented

D Pgrtially documented

@ét too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[
O &8




10.

i

11.

12.

13.

14,

15.

o

T &

Is your simulation program(s) designed for:
[:] Bafch mode operation

Interactive mode
[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

(:] EPA urban

[ ] EPA highway

[:] Some or all SAE J227 schedules

[:] Other

Can JPL use this data in a survey report for the Department of Energy?
Yes

[:] No

[:] Maybe (A "maybe" will be comsidered a "mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey t€am?

Yes

[:] No
[:] Maybe

Have you ‘discussed your simulation program(s) previously with JPL personnel?

Who?

[ ves”

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

Nowe
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

A ~vromio F. Aetices

Your name

Your company /\A E CHANLOANAL T‘ECHNOLOGY ,LNC.

763 Acerny Sudwer Pp.

Your company address

Lﬂ—mﬂm NY. I21to

L

Your mail stop

EacwweepnG bEm’. 5 R ‘QD b“’l'ﬂ‘o»

Your department

»

Your ritle Anacyricae kENGivzEe

518- 7585 -2435

Your phone number

If your company does not have an automotive simulation program, go to question 15.

1.

Indicate the funding source of your simulation program(s).
[] All government funding
Ea/'Some government funding
[j No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

E] Yes Name of Program(s)

[ET No

Please list program names which are in a usable state,

- Hyearid

2. Avrome gice PE@Faﬁ.mm«c.f Simocarion Frocram

70
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Is your program(s) available for public use?

[:] Yes
[Ej’No . '

Is the program(s) described in any publicly available technical publications?
7 es

[:] No

Can your simulation program in some manner simulate or predict performance of:
[:] Heat-engine vehicles

[:J Electric vehicles

[:] Hybrid vehicles

[E%’All of the above

:[:] None of the above

7 W E EED A
(Please define your meaning of "Hybrid".) VEH{CL& POMJE &y
@Me;;vAv';a.u OF A HEAT ENGINE AND AN FLECTIRC MoTOR |

Please describe your program(s) in terms of;

Foetean L
cbC GGod

The programming language used

The computer(s) it rums on

6o cTo
The approximate number of source code cards R 60o%es ( ~2 )

The approximate number of routines 53

/124 00C>23 wWoereps

Core storage requirements

Your simulation program(s) is:
[23’WE11 documented

[:] Partially documented

[:] Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[ Yes | '
S



T T R R ey RIS gt S e

11.

12,

13.

14,

Is your simulation program(s) designed for:
[EﬂfBatch mode operation

[:] Interactive mode

[:] Both of the above

If your simulator(s) accommodates.any SAE or Federal driving schedules,
please indicate which ones:

[:] EPA urban
[ ] EPA nhighway

[:] Some or all SAE J227 schedules
B/Other Any THAT s INPUT.

Can JPL use this data in a survey report for the Department of Energy?

Ezﬂ Yes
[:] No

[:] Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program{s) further with a JPL
survey team?

[Ea/Yes
[:] No
{:j Maybe

Have you discussed your simulation program(s) previously witlh JPL personnel?

B/Yes Who? KONA(_Q C. ‘Hé(—"\'

[:] No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

ey BTt
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BORISOFF ENGINEERING CO.
ELECTRIC TRANSPORTATION EQUIPMENT
7776 BURNET AVENUE
VAN NUYS, CALIF. 91405
213.98B-5630

November 23, 1977

JET PROPULSION LABORATORY
California Institute of Technology
4800 Oak Grove Drive

Pasadena, California 91103

Gentlemen:

In response to your November 17, 1977 inquiry regarding
automotive performance simulation, we are sorry to state

that we do not presently have a computer simulation capability
such as your letter inquired about. Our primary field of
expertise and competence is in the engineering and design of
electrically propelled vehicles.

As a matter of interest and reference, we believe that our
credentials and experience are known to Department of Energy
staff and industry people and we would welcome the opportunity
to be of help to your organization as your interest indicate,

I would appreciate an opportunity to explore this with you
further, May we hear from you?

Very truly yours,

BORISOFF ENGINEER

B. Borisoff,

G CO,

BB:kh




AN

VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Karl R. Stewart

Your company Sierra Solar Systems, Inc.

Your company address P. 0. Box 310
" Nevada City, California 95959

Your mail stop

Your department

Your title Exec., Vice President

Your phone number 916/272-3444

If your company does not have an automotive simulation program, go to question 15,

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some government funding |
D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)
D No
3. Please list program names which are in a usable state,

i
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10.

11.

12,

13,

14,

Is your simulation program(s) designed for:
[:] Batch mode operation

[:J Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

[:] EPA urban

[:] EPA highway
[:] Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

[:] Yes
[:] No

[:] Maybe (A "maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[:] Yes
[:] No
[:] Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

[ wo

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

Aero Power

2398 4th Street

Berkeley, CA 94710

75
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

If your company does not have an automotive simulation program, go to question 15,

Your name __Roger H, Ducoffre

Your company_Metal Specialists, Inc,

Your company address__ 16440 Common Road

Roseville, MI 48066

Your mail stop

Your department

Your title Director of Sales

Your phone number __773-0800

Indicate the funding source of your simulation program(s).
D All government funding

[] Some government funding

E] No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

E] Yes Name of Program(s)

E] No

Please list program names which are in a usable state,

e




{{ 10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
[:] Batch mode operation

[:] Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omes:

[:] EPA urban

(] EPA highway

[:] Some or all SAE J227 schedules

D Other__.

Can JPL use this data in a survey report for the Department of Energy?

[:J Maybe (A "maybe" will be considered a "no'" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

[:] No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

One of the companies we do work for that has this type of testing equipment is

Dana Corp-Parish Division. Our facilities are geared primarily to the metal

stamping and assembly area, We are involved in both prototype & production

manufacturing of body and chasses components,

=3
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Please provide the

Your mame _

VEHICLE
SIMULATION
QUESTIONNATRE

following information:

BERT EWNSER /N

[2/»4;z¢z774/c;

Seiepce T NC.

Your company

1550 W Lsracle /Z««-k /?c/

Your company address

Choernin, 47 _BS0H47

Your mail stop

Your department

Your title ﬂk@&?lﬁy T—f&AM {ﬂ/ ﬁk e} 7Lf/74 3

éozﬁ - 330

Your phone number

If your company does not have an automotive simulation program, go to gquestion 15,

1. Indicate the funding source of your simulation program(s).
E] All government funding
[j Some government.funding

[j No government funding

2. ° Arc you currently using any of your simulaticn prog

: vehicle study?

[] Yes

Name of Program(s)

'EJ No'

3. Please list program names which are in a usable state,

78




- VEHICLE
@ STMULATION
QUESTIONNAIRE

Please provide the following information:
Your name (emrERE e sT ‘
Your company._ 7 Z%E JErzosy e Ceme Prrzsgiz o/

Your company address 2250 ENBGF C EL SEL vvID Bzvp
&z qu:%wvﬂol Cp, FoO2¢/ ("

Your mail stop ElomA TP v 3 TR g‘“’?‘, » ey I237%

Your department /%/ OBl = §7‘ SEMIS 6 Eov

o
Your title L errre, Vatrere i frreng e o Fr e &
Your phone number /7//3) & $ 5~ ‘5‘73-'2—

If your company does not have an automotive simulation program, go to question 13.

1. Indicate the funding source of your simulation program(s).
E/A;Ll government funding
D Some government funding
D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

<7V ,
B/Yes Name of Bfagém'(s) Sy B /29»‘74-45 J & T CFy Y

Lo 5772 ArVIB i JPed Epp77 o
O wo s g2 o ppe'7T STvEY (aar)

3. Please list program names which are in a usable state,

/J//éze/ﬂ et c o= D pufe e 170 Wﬂ@f~ /)/zafz:/rm—.

/ — )ﬂh»’c% TIE Sy 4V Cory o &V §/ By FVE p@o‘w@—w—;

- WWG’}/ C\TWsﬁex/ﬁr"\/ 49‘14/;5/9—»4/5 VDAZoz,mM

/7
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Is your program(s) available for public use?
Yes

D No

Is theﬁprogram(s) described in any publicly available technical publications?
Yes

DNO

Can your simulation program in some manner simulate or predict performance of:
B{eat-engine vehicles
Q/Electric vehicles
Hybrid vehicles
D All of the above

D None of the above

{Please define your meaning of "Hybrid".) /44:7}7' EWSveET /Xﬁme—)’)
S 574/6,/4/5-—// foy b

Please describe your program(s) in terms of:

The programming language used /@72772)9/1/

The computer(s) it runs on coC o

The approximate number of source code cards /S Cebve——o — K. ZSeo
The approximate number of routines K

Core storage requirements /28, e° — /60, 5a0 WTRps

Your simulation program(s) is:
D Well documented
%tially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

Yes | XO

DNO

e e e




¥

==

T T e ;..

,?".’;;T A

10.

11.

12,

13.

14,

'—J
W

Is your simulation program(s) designed for:
Batch mode operation

[:J Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

EPA urban

[ZJ/E%A,highway

Some or all SAE J227 schedules

[:] Other

Can JPL -use this data in a survey report for the Department of Energy?
Yes

[:] No

[:] Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

Yes

[:] No
E] Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

] ves Whot /I oRsw £ Bue e

[] No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.




G VEHICLE
e SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name __ AZAL/NONY _ARESTBS | WrcE - G2ESIDENT
L Your company (PP R A2y e fPIOTTNS,

i Your company address o/l 3 Avgurs) SLVED
CfTRus He1bmTs, G, G560

Your mail stop 2O Beox 4/5——(2_8‘; 5144/44777&11727} VT A =

}.} Your department AN AGEINENAT - F=/AIAM S5
Your title Vi &E— LLRES ) PDER S

Your phone number ([7‘/é ) f23— 3327

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some govermmernt funding

D No govermment funding

2, Are you currently using any of your simulation programs for some type of
vehicle study?

[:] Yes Name of Program(s)
D No
3. Please list program names which are in a usable state,

L
!
!
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name S' ﬁr@"i‘ //l'ﬁ

vour coupany_ Eleedric Buwer Leseareh Thsdydute

Your company address Aey )’QM e HLY

Bolo Mito CA 94303

Your mail stop

Your department ~’;h€iﬁ'j’\9 Z‘LA‘Q NE G C e ry'm-{. e‘:{ /,/L ‘l ’/;J7 M“AZI.KQ‘J .7—6‘(&/’-&70 /{13?;}\ ﬂ@g’ "/‘

~

)
Your title :qul 0«7[ Ha Hﬂ‘\f]fa,r‘. /“*kuxe.f (oil \\‘)27 g PRy s

Your phone number Hig- A48 ~AHz0e X 10%

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some government funding
D No government funding

2, Are you currently using any of your simulation programs for some type of
vehicle study?

(] Yes Name “of Program(s)
E] No
3. Please list program names which are in a usable state,

o s
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10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
D Batch mode operation

[:] Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA urban

[] EPA nighway

(] Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

D Maybe (A "maybe" will be considered a 'mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

DNO

Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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- VEHICLE
R SIMULATION

QUESTIONNAIRE

Please provide the following information:

Your name Stevea K. l'rm'{'!.'*z\

Your company é'iLL?»'/‘ Ascoern tes " Lae,

Your company address Su/te 20/

J8R® L. ST M.

wul,:;, Yoo, D.C. 20036

Your mail stop

Your department Frocyeg o, Deve 4‘;9 ~en 7‘"

Your title //CM Adng  Fag.neer

v

Your phone number __R62~ 33/-"02852

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).

C] All government funding
D Some govermment funding
D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)
D No
3. Please list program names which are in a usable state,

LA,
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name A.A. Blackerby

Your company Power-Train , Ince.

Your company address ‘3665 South 300 West

Salt Lake City, Utah

84115

Your mail stop

Your department Corporate

Your title President

Your phone number 801-261-1616

If your company does not have an automotive simulation program, go to question 15,

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some government funding
D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)
D No
3. Please list program names which are in a usable state,

;&




10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
[:] Batch mode operation

[:] Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omnes:

] EPA urban

[:] EPA highway

E:] Some or all SAE J227 schedules

[:] Other

Can JPL use this data in a survey report for the Department of Energy?

[:] Maybe (A "maybe" will be considered a '"no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL i
survey team? ‘

Have you discussed your simulation program(sj previously with JPL personmnel?

[:] Yes Who?
[:] No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

International Harvestor, Fort Wayne, Indiana

Y/




. , VEHICLE
P | :  SIMULATION .
jr‘ ' . . " QUESTIONNAIRE : .

Please provide the following information:

, Your name Wé []\WA']Z/{)S .
) ’ Your company EDA/A’E/)f LF("T@&,{// C Cﬁf /9,.

Your company address 4? /f?/) /L '?0/4'/) A (/ L
/Z/“A/ HEAD /\/ Y s

it et oyt S ST e L T e o e e i

Your mail stop
Your departm;ant: '
Your title PﬁES :

h ' " -
F “Your phone number Cf)/é) 75 9-7212C

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some government funding

[:l No government funding

2. - Are wvou currently using any of your simulation programs for some type of
: vehicAe study?

D Yes Name of Program(s)
[J wo
- 3. Please list program names which are in a usable state,

T,
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Eugene McManus

Your company Raytheon Company

Your company address Hartwell Road

Bedford, MA 01730

Your mail stop M1-46

Your department Marketing and Planning

Your title Marketing Manager, Laboratory Support Technology

Your phone number (617) 274-7100 x4019

If your company does not have an automotive simulation program, go to question 15.
No simulation

1, Indicate the funding source of your simulation program(s).
D All govermment funding
D Some government funding
D No government funding

2, Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)
E] No
3. Please list program names which are in a usable state,
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o VEHICLE
LY SIMULATION
QUESTIONNAIRE

é Please provide the following information:
f Your name Jeuy /(E/DI/I/E]Q,V
%: Your company A—/LU\/ 7R MFL CO.
‘ Your company address J0 (5,‘25/ A’[//JC%Q# /QD
: 50/0/«/,, 0 44,37
|
% Your mail stop
k- Your department
i Your title
i Your phone number a
E 3{ If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All govermment funding
D Some government funding

D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
L___] Yes Name of Program(s)
D No

3. Please list program names which are in a usable state,

=
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i 10. Is your simulation program(s) designed for:
[:] Batch mode operation
[:] Interactive mode
D Both of the above

11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omes:

[} Epa urban

(] EPA highway

[[] some or all SAE J227 schedules

[:] Other

12, Can JPL use this data in a survey report for the Department of Energy?

[:] Maybe (A "maybe" will be comsidered a "no" until resolved)

13, Are you willing to discuss your simulation program(s) further with a JPL
survey team?

14, Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?
(] wo

15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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Gould Inc.

November 21, 1977

Mr. 0. Figueroa, Supervisor

Flight Project & Civil Systems Procurements
Jet Propulsion Laboratory

4800 Oak Grove Drive

Pasadena, CA 91103

Dear Mr. Figueroa:

Enclosed is our response to your questionnaire about our
automotive-performance simulation capability.

Our response relates only to the capability of Gould Laboratories-
Energy Rese€a¥ch. These data are given on the conditions
FhaL no fic attribution is made to Gould and that the

Associjate Director-Operations

Gould jLaboratories-Energy Research
h/ | |
Enclosure

Will waive above restrictions per conversation with Mr. Nielson on 2/13/78.

40 Gould Canter
Rolling Meadows, lliinois 60008 m
Telepisone (312} 840-4400 1{
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ks, ' ) , VEHICLE
' : SIMULATION
QUESTIONNAIRE

Please provide the following 1nformation'

' c. C. Chrlstlanson
Your nam

i ) Your' company Gould Ing.

_— 40 Gould Center
Youy company addresc

| ‘ o - " Rolling Meadows, IL 60008

Your department _ Gould Laboratories-Energy Research

] " Your mail stop -=

Your title Assoiate Director-Energy Research

Your phone number __312-640-4410

If your company does not have an automotive simuiation program. go to question 15,

£

1. Indicate the funding source of your simulation program(s).
E] All government funding ‘ : i
[] Some government funding '

E] No government funding

2. | Are you currently using any of vour simulation programs for some tvpe of
K vehicle study?

A D)
. Yes Name of ngram(s) Program s ﬁ77010 77011, 77012, VSIMAl'
Ej No

3. Please list program names which are in a usable state,

#77010 & #77012, EV Acceleration Performace

#77011, .EV Stead-State Performance
VSIMALl, EV Analog Simulation

73




5. Is the program(s) described in any publicly available technical publications?

D .Yes
@ No

6. Can your simulation program in some manner simulate or predict performance of:

-' D Heat-engine vehicles

@ Electric vehicles

e

g D Hybrid vehicles
» D All of the above

D None of the above

" (Please define your meaning of "Hybrid".)

7. Please describe your program(s) in terms of:

The programming language used ___basic, Fortran

HP-9830, Honeywell 1648

The computer(s) it runs on’

The approximate number of source code cards_ DOt applicable

i
.
g
i
¢
{
i
i
{
¥
%

Varies

The approximate number of routines

Core‘storage requirements Varies, 15000 words and up

8. Your simulation program(s) is:
D Well documented
B Partially documented
D Not too well documented

/ 9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
- vehicles, can it accept emission maps?

g D Yes Not applicable : 7
D No :
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& 10.
11,
12.
13.
14,
15.
P
g

Is your simulation program(s) designed for:

D Batch mode operation
Interactive mode
D Both of the above

If your simulator(s) accommodates any SAE or Federal driving
please indicate which ones: '

D-EPA urban
D EPA highway
' Some or all SAE J227 schedules

6th‘er

szhedules,

. USPS Test Cycle

Can JPL use this data in a survey report for the Department of Energy?
per comversation with Mr. Christianson on 8/7/78.

DATE PROVIDED HEREIN ARE CONSIDERED COMMERCIAL
PROPRIETARY AND PROTECTED FROM RELEASE BY
EXEMPTION 4 OF THE FREEDOM OF INFORMATION ACT.

Yes

DNO

D Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Yes

DNO

@ Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[ ves
No

Please list other U.S. companies you know with automotive performance °
simulation programs of any type.
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Dr. Andrew Wortman

Your company__AWD Inc.

Your company address 406 Alta Ave.
Santa Monica, CA 90402

Your mail stop

Your department

Your title _ Pricipal Engineer

Your phone number (213) 394-T73%2

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some govermment funding

No government funding

2. Are ycu currently using any of your simulation programs for some type of
vehicle study? vy o
Yes Name of Program(s) General Automobile Simulation Program (GAS‘P)
O v

3. Please list program names which are in a usable state,

Automobile Performance Study & Evaluation

Automobile Resistance Using Coasting Timing
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‘ 9.

Is your program(s) available for public use?

D Yes
m No

Is the program(s) described in any publicly available technical publications?

D Yes

No

Can your simulation program in some manner simulate or predict performance of:
' Heat-engine vehicles

Electric vehicles

Hybrid vehicles

@ All of the above

D None of the above

(Please define your meaning of '"Hybrid".) Internal Combustion Engine -
y

Blectric Motor-Battery

Please describe your program(s) in terms of:

The programming language used FORTRAN

The computer(s) it runs on IRM 360, 370

The approximate number of source code cards 1200

The approximate number of routines

. 90K
Core storage requirements

Your simulation program(s) is:
D Well documented

D Partially documented

Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[X] tes 77

DNO




(‘" 10.

11,
12,
13.
14,
15

Is your simulation program(s) designed for:
Batch mode operation

Interactive mode

[;_] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omes:

D EPA urban

D EPA highway

@ Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?
Yes

D No

D Maybe (A "maybe'" will be considered a '"'mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

Yes
D No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

[__X—]No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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ANDREW WORTMAN DEVELOPMENTS

AERO-FROPULSION CONSULTING
406 ALTA AVENUE

SANTA MONICA, CALIF, 90402
{213) 394-7332

29 December 1977 _‘CT'\ON 624

T. A. Barber

Manager, Near Term Hybrid Vehicle Program
Jet Propulsion Laboratory

California Institute of Technology

4800 Oak Grove Drive

Pasadena, CA 91103

Dear Mr, Barber:

I attended the pre-solicitation industry briefing on the near~term hybrid
vehicle program. It appears that there might be considerable interest

in the Hybrid Automobile Simulation Program (HASP) which is described

in the enclosed brochure. This computer code was developed by AWD Inc,
from an earlier, more general program which was used by AWE in studies of
engine~flywheel driven vehicles for the RAM Corp.

It is the intent of AWD Inc. to participate in the hybrid vehicle program in
partnership with other concerns. The computer code is ideally suited for
parametric studies and concept evaluation and I would like to offer it to JPL
as outlined in the enclosed proposal. In view of the urgency of the situation,
the proposed contract could be delivered in 45 days with a 25% increase in the
labor costs. I shall take the liberty of calling you in a few days to discuss
the precject further.

Sincerely,

A, Wortman
AWD Inc.




e . barber
P, Figueroa

J. Heie
File
G

January 13, 1978
Refer to: 624-MPK:imk

Andrew Wortman Developments
hero-Propuision Consulting

40€ Alta Avenue

Santa Motica, California 90402

Attention: A. Wortman
Gentlemen:

Subject: Unsolicited Proposal to Transfer the Hybrid Automobile
Simulation Program from AWD Inc. to the Customer, I.D. 11278

The subject unsolicited proposal has been received in this office. The
proposal has been forwarded to the appropriate personnel for technical
review and avaluation., Past experience indicates that the review and
evaluation takes about thirty working days, depending on the number of
personne! interested in the proposed effort.

You will he advised of any interest in the program when the review and
evaluation is completed.

Yery tru1yﬂgour =

/e 8

/ S~
" M. P. Kuhn
Procurement Services
letephone y3:4:4.0 71 Telex 675421 I'wx 970-588-3294




we ™= bero f, Tarber
C. Chapman L
J. Heie | :
P. Figueroa >
File i

February 1, 1978
: Refer to: 624-MPK:mk
|

Andrew Yortman Developments !
s Aero-Propulsion Consulting
| 406 ATta Avenue

| Santa Monica, California 90402 s

Attention: A. Wortman
Gentlemen:

; Subject: Unsolicited Proposal to Transfer the Hybrid Automobile ;
f Simulation Program from AWD Inc. to the Customer, I1.D. 11278 :

The technical review and evaluation of the subject proposal has been
complrted. After a thorough review and analysis of the proposal by

. the appropriate technical and management personnel, we have determined
& o that prior effort has been expended in this area. Therefore, we cannot
SRR give any further consideratiun to funding such a program at this time.

One copy of the proposal is being retained for record purposes only.
We apnpreciate you interest in the activities and programs of the !
Laboratory. ;
Very truly yours,vi i
s RERaae] e X
. . [ T ) (:
Lo R i
M. P. Kuhn §u
Procurement Services !
A
|
|
i

PR e -
£ H
F !
1 ,

Tehpitony 3544321 Telex 675421 D $70-388-3294




DR. ANDREW WORTMAN

Advanced research and development in fluid flow systems with heat and
mass transier phenomena. Analysis and evaluation of aerodynamic concepts,
thermodynamic systems and chemically reacting flow processes, Over 20
years of experience in theoretical and experimental studies of complex engi-
neering systems, Development and utilization of large computer codes for

the analysis and optimization of new concepts and designs.

Consultant to Northrop Corporation, Science Applications Inc., Spectron
Development Labs.
Education

PuD in Energy and Kinetics, U.C, L. A, (1969)
MS in Aerosciences, U.C. Berkeley (1958)
BS in Mechanical Engineering, U, C, Berkeley (1956)

Honors and Appointments

National Academy of Sciences Exchange Scholar (1971-1972), 1976
Highest Honors with BS

I, & L. Smith Scholarship (1956-1959) -~ Highest graduate scholarship,
three consecutive years

F. E. F. Scholarship (1956) ~ Highest undergraduate scholarship
Sigma Xi, Pi Tau Sigma, Tau Beta Pi
Post Doctoral Scholar at U.C,L.A. - 1970-1975

Experience

At Northrop Corporation, Ventura Division, engaged primarily in the
analysis of complex hydrodynamics and heat transfer problems of advanced
underwsater vehicles employing laminar flow control concepts, Under a
Navy contract developed the first dperational computer code using numerical
solutions of the governing differential equations for the calculations of flow

102




- around axisymmetric veldcles at angles of attack., Developed g computer code
for the complete calculations of inlet duct-jet engine-exhaust duct-nozzle~jet
plume systems to provide the basic data for infra-red signal siudies,

At Science Applications Inc., manager of the Aerothermodynamics and
Energetics Department of the Los Angeles Division, Primarily concerned with
the development of a broad analytical capability in heat and mass transfer
phenomena encountered in the coal conversion and utilization processes cur-

rently under study in the energy research and development pregram. Contri~
buted the fluidized bed combustion R&D plan which SAI developed under contract
to ERDA, Led the engineering effort in a review (under contract to ERDA) of
a fluidized bed boiler plant and participated in the LERC Underground Coal
_Gasification Symposium. Led the studies under an Air Force SAMSO contract,
of roughness induced heating augmentation on re-entry vehicles.

At Northrop Corporation, Aircraft Group, directed the development of
viscous aerodynamics computation capabilities. Devised techniques for simple,
inexpensive, free-flight testing in hypersonic wind tunnels, Among other accom~
plishments were theoretical and experimental studies of the dynamics of gun
blasts and the dynamics of high-speed projectiles in liquid-filled tanks. A Mach
10 wind tunnel test of the effectiveness of foreign gas injection resulted in the
development of a patented aerothermodynamic device for measuring aliitude,
velocity, and attitude of re-entry vehicles. Also engaged in the apylication of
the solution technique developed in his doctoral disser:ation to the analysis of
three-dimensional aerothermodynamics phenomena in lifting re~entry vehicle
flows., As a Postdoctoral Scholar in the UCLA Energy and Kinetics Department,
performed fundamental studies in boundary layer heat and mass transfer
phenomena,

Before joining Northrop, at STL/TRW (1961-1963), was responsible for
the technical direction of the aerothermodynamics of the Tital and Minute
Weapon Systems. Main effort was directed at the development of the methods
of analysis of complex aerothermodynamics problems of re~entry vehicles and
experimental studies of transient heat transfer during silo launches. At UTC/
United Aircraft (1960-1961), engaged in research in gas dynamics and'heat
transfer of liquid and solid propgllant rocket motors.
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Published numerous company reports and technical notes., Iist of

. publications in the open literature indicates the range of capabilities and

interests.

1.

10,

PUBLICATIONS

v

AMBROSIO, A,, and WORTMAN, A,, "Stagnation Point Shock Detachment
Distance for Flow Around Spheres and Cylinders," American Rocket
Society Journal, Vol, 32, No, 2., Feb. 1962,

AMBROSIO, A., and WORTMAN, A,, "Stagnation Poinf Shock Detachment
Distance for Flow Around Spheres and Cylinders in Air, "™ Journal of the
Aeronautical Sciences, Vol, 29, No. 7, July 1962, p. 875,

WORTMAN, A,, "Laminar Boundary Layer Heat Transfer iz Shear Flows,"
presented at the 48th Bumblebee.Aerodynamics Panel Meeting;. Austin,
Texas, Sept. 1963,

WORTMAN, A., "Comments on Simplified Solutions for Ablafion in a
Finite Slab, " AJIAA Journal, Vol, 4, No. 4, p. 760, Apwil 196G,

WORTMAN, A,, "Two Unconventional Methods of Testimz in Hypersonic
Wind Tu_nnels, " JEEE Aerospace Systems Conference, Jully 1366, Seattle,
Washington, USA,

WORTMAN, A., "Aerodynamics of Randomly Tumbling Bodies," Journal

.of Spacecraft and Rockets, Vol. 6, No. 2, Feb, 1969, mp. 285~207,

WORTMAN, A., "High Energy Recovery Pressure and Enthaipy Sensor,"
presented at the 3rd IEEE Infernational Congress of Insitrmmentation in
Aerospace Simulation ¥acilities, May 1969, New York.

WORTMAYX, A., "Re-entry Vehicle Altitude Velocity Semsur," AIAA Paper
No. 69-8 66 presented at the ATAA Guidance, Conirol and Flight Mechanics
Conference, August 1969, Princeton, New Jersey.

WORTMAN, A., and MILLS, A, F., "Highly Accelerated Compressible
Laminar Boundary L:yer Flows with Mass Transfer,'" ASME Paper No.
70-HT/SpT~34, presented at the ASME 1970 Space Techmalogy and Heat
Transfer Conference, June 1970, Los Angeles. Published in the ASME
Journal of Heat Transfer, Vol., 93, Ser. C., No. 3, Augwst 1971, pp. 281-289.,

WORTMAN A., "Boundary Layers at Three-Dimensional Stagnation Points

_ in High Speed Air Streams,™ AIAA Paper No, 70-809, presented at the ATAA

Tlurd Fluid and Plasma Dynamms Conference, July 197®, Los Angeles.

10%/
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12,

13.

i4,

15,

16,

17,

18,

19,

20,

21,

22,

23.

WORTMAN, A., Y"Foreign Gas Injection at General Three~-Dimensional
Stagnation Points, " presented at the Aerospace Corporation Workshop on
Trangpiration Cooling in Three-Dimensional Flow Fields, San Bernardino,
Jan, 1971. Tigures for the presentation in the Proceedings of the Workshop,
Aevyospace Corp., Document No. SA-T71-80036, edited by R. L. Strickler
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A PROPOSAL TO TRANSFER THE HY BRID AUTOMOBILE
SIMULATION PROGRAM FROM AWD-INC TO THE CUSTOMER

AWD Inc proposes to transfer the HASP computer code which is described
in the accompanying brochure to the customer. Dr. A. Wortman whose resume
is attached will be responsible for making the computer code operational on the
customer's computer, preparation of user's manuil and the summing of demoh—
stration cases to familiarize the customer's personnel with the functioning of the
computational procedure., Assisting Dr. Wortman will be G, Soo Hoo (program-~
ming), and G, A. Brinlee (operations and manual preparation). The total time
to effect the transfer will be 60 days from the receipt of contract. It is proposed
to perform the following tasks:

TASK 1 - Discussions with customer's personnel to determine the exact
form of input/output required

TASK 2 - Transfer of source decks to customer's computers, activation
and checkout by comparisons with existing calculations

TASK 3 - Arrangement of output data into formats suitable for computer
graphics displays which will be developed by the cutomer's pro-
grammers "

TASK 4 - Preparaticn of user's manual in accordance with customer's
requirements

TASK 5 - Detailed operational checks on customer'é computers and final
arrangements of input/output formats ‘

TASK 6 - Instruction of customer's personnel in the operation of the com~
puter codes V

TASK 7 - Final demonstration runs, delivery of 20 copies of user's manual
and recommendation for future development
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DELIVERABLES

AWD Inc pfopos es to deliver an operational version of the ﬁASP computer
code on the customer's computers, instruction of customer's personnel in the
use of the code, 20 copies of user's manual and 3 demonstration cases in 60
days from the receipt of contract. AWD will perform the proposed tasks on the
basis of a best effort, cost plus fixed fee contract to be charged as follows

COST PROPOSAL

Fee for the transfer of the HASP computer code

Principal Engineer

Dr. A. Wortman

Senior Programmer

G. Soo Hoo

Associate Engineer

G. A. Brinlee

Overhead @ 27%

General and Administrative @ 7%

. Fixed fee @ 9%

'$
320 hr @ $25/hr = 8,000
180 hr @ $15/hr = 2,700

160 hr @ $10/hr =_1, 600
$12, 300

3,321

Total $15, 621

1,093

Total $16, 714

Production of user's manual
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Total

$10, 000

16, 714

1, 504

1, 250

$29, 468
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HYBRID AUTOMOBILE SIMULATION PROGRAM
(HASP)

AWD INC
406 ALTA AVENUE
SANTA MONICA CA 90402

_PERFORMANCE OF AUTOMOBILES POWERED BY INTERNAL COMBUSTfON
" ENGINES AND ELECTRIC MOTORS SIMULATED ON DIGITAL COMPUTERS

SERVICES OFFERED

~ ®PARAMETERIC STUDIES OF FAMILIES OF CONFIGURATIONS‘

® STUDIES OF SENSITIVITY TO DESIGN PERTURBATIONS
® EVALUATION bF PROPOSED DESIGNS

- @ TRANSFER OF COMPUTER CODES TO CUSTOMER

DR. A, WORTMAN
(213) 394-7332
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NTS OF THE HASP COMP

¢ ELECTRIC MOTOR - INTERNAL COMBUSTION ENGINE COUPLING

® RESISTANCE TO MOTION - I.NERTIAL; ROLLING, LAMINAR,‘TURBULENT;
VORTEX

© REGENERATION AND CHARGING AT CRUISE CONDITIONS
o VARIABLE RELATION OF THROTTLE TC ENGINE-MOTOR POWER OUTPUT

® MULTIPHASE SCHEDULE OF PERFORMANCE

' ® AUTOMATIC EVALUATION OF BATTERY REQUIREMENTS
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OPERATION OF THE HASP COMPUTER CODE

® STANDARD FORTRAN PROGRAMMING LANGUAGE

© REMOTE TERMINAL OR BATCH INPUT/OUTPUT

® COMPUTER GRAPHICS DISPLAY

¢ INTERACTIVE SCHEDULING OF PERFORMANCE
¢ STANDARD OR OPTIONAL DRAG CONTRIBUTIONS .
® OPTIONAL REGENERATION

® OPERATION BATTERY CHARGING AT CRUISE. CONDITIONS

e LESS THAN 100K BYTE CORE ON IBM 370/168

® ABOUT 1 SECOND CPU TIME FOR A TYPICAL CASE

I
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MULATION OF THE HASP CONPUT

e GOVERNING DIFFERENTIAL EQUATIONS IN DIMENSIONLESS FORM

® RUNGE-KUTTA ADAMS-MOULTON INTEGRATION PROCEDURE

® POLYNOMIAL APPROXIMATIONS FOR - ELECTRIC MOTOR POWER
ENGINE POWER
FUEL CONSUMPTION
'DRAG -

e GEAR CHANGES AT SPECIFIED ENGINE SPEEDS
® OPTIONAL ENGINE-MOTOR COUPLING

® POWER SPLIT FOR RECHARGING AT CRUISE CONDITIONS
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THROTTLE SETTING

® THROTTLE ~ POWER RELATIONS SPECIFIED IN INPUT

¢ MOTOR BECOMES GENERATOR AT CRUISE CONDITIONS

® OPTIONAL REGENERATIVE BRAKING
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A.

B,

C,

D,

Es

F.

ILLUSTRATIVE EXAMPLE

©3200 LB cAR, 36 HP 1ce, 45 HP ELECTRIC MOTOR
e FULL THROTTLE ACCELERATION FROM REST

® CHARACTERISTIC CONSTANTS: Vo = 120 F1/s, T, = 20s.

COMPUTER GRAPHICS OQUTPUT

ACCELERATION (To/V,)DV/DT vs TiME, T, SECONDS
veLocTy V, FT/s, vs TiME, T, SECONDS
VELocITY V, FT/s vs DISTANCE, S, FT
DISTANCE S, FT vs TiMe, T, Seconps

FUEL FLoW RATE, FFM, LB/HR, vs TIME, T, SECONDS

BATTERY DISCHARGE RATE, QF, KW, vs TiMe, T, SeconDs




" IR O SRR
i SR o O, e L e S
P .
}
|
N\
™
n
N
! . n
~ -] -
| -t

8o

€0

’/:?:\\
T
A

L)
>
.4
-
-
m
—®
N
# RU‘
m . ,
“ﬂ”’
T T[T TT T[T T T T T 1 *®
‘ - ° w ) 7] ® . w
. (] N - - ® .. [
\ axar
i
-
1]



o7

100

Se

SAMPLE RUN -

e o o g e

T Sy

12-23,77?




CT)

100

es

SAMPLE RUN

é

2000

4000

6000

8000

10000

12000

12-23/77?




S TETT e S

SAMPLE RUN

TINE

18,2377




-—.u o o o ..W Y S
: e e ~ ‘
2T
~
~
N
™
n
: S,
£ a
; w -
|
—
W,

SAMPLE RUN -

E

| SNt N NN A AN RN BN | L N B N SRS I B m =TT ®

o0
400
300
260
1€
L

i




12/23/77

TINE
F

SAMPLE RUN
T

I/ \

0000
4600
2000

| °
2000
-4000
6000

Q.




17T

EXPERIENCE

® EXTENSIVE COMPUTER SIMULATION OF RAM CORP ENGINE-
FLYWHEEL AUTOMOBILES

e TESTING OF VEHICLES USING THE TRAPPED VORTEX CONCEPT -

e DEVELOPMENT OF GENERAL AUTOMOBILE SYNTHESIS PROGRAM

" @ DEVELOPMENT OF AUTOMOBILE DRAG DATA ACQUISITION PROCEDURES

AND ANALYSIS

e AUTOMOBILE PERFORMANCE AND DESIGN DATA BANK (25 YEARS)

EXAMPLE

e AUTOMATIC 4-TH ORDER CURVE FIT OF POWER REQUIRED VS SPEED

. @ COMPUTER PLOT OF ACTUAL AND APPROXIMATE POWER CURVES
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name pﬁuz_ ZA Ao s/

Your company BOULDER-ENGINEERING,-INC-

4827 Thunderbird Dr. #46
Your company address 3

Your mail stop

Your department

/»’
Your title M

Your phone number SO2 - HZ4Y - &2 5 2

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
G All government funding
D Some government funding

: D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
D Yes Name of Program(s)
D No

3. Please list program names which are in a usable state,
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-~ EDWARD W. STITT
Phone: 215 - 445-6821

Energy Conservation
Water Powered Generators
Sun and Disposal Heating

Highway 23
Churchtown, Pa. 17510

November 18, 1977

Mr. O. Figueroa, Supervisor

Flight Project & Civil Systems Procurements
JPL, California Institute of Technology,

4800 Oak Drive, Pasadena, Ca, 91103

Dear Mr. Figueroa:

Since I donot have an automotive simulation program and was instructed
to skip the ques tions pertaining to it there were a couple that I would
like to answer. I will be ready for road testing of the hybrid VW Electric
within a month and the Fairlane Ford shortly and I am marking the questions
regarding funding in 1 and several of the others which I believe would be
pertinent to your program even though I do not have a vehicle simulation
program available for computer use.
but
According to insurance statistics I should be in a box six feet under my
gerontologist in New York assures me that I am still good for twenty
years or more. I am one of his regsearch subjects and would like to
hebp solve the fuel problem while I am still around. For this reason
I will report any progress, good or bad with my work for public dissemination
if you so desire, and unless the expenses get out of hand I do not expect
any renumeration.

I attended the briefing at Washington and while I was waiting I visited the
Space Center exibit across the street. There I found out that I was ten
years old when my mother took me out to camp Meade outside of Washington
and I saw one of the Wright brothers and Major Selfridge c8me up over a
hill in one of their acceptance flights for the Army. Before they would let
them fly, a handkerchief was dropped to see if the wind was too strong for
the flight. Ten years laterwhen I was working for the Bureau of Standards
I was at the Smithsonian just around the corner from the space display and
I was assured that if the speed of flight went over two humdred miles per
hour man would not be able to endure it.

Times have certainly changed in the air since then but technologh on the ground
as to the electric car has not. Now that JPL has taken it in hand we may see
the same transformation as we have seen in air transportation. When I was

a young man there were more electrics in the city of Washington than gasoline

cars. Perhaps you can bring that about again.

Sincerely, .
/'/;Z:/ %2% — JZ

<l
E.W.Stitt.
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@” VEHICLE ;
% SIMULATION ‘3
QUESTIONNAIRE

Please provide the following information: l

Edward W, Stitt.
Your name

Stitts Research and Developj#en t

Your company

Your company address Highway 23, Churchtown, Pa. 17510

Same as above

Your mail stop

Your department Research and Development, electric cars with internal engine
suppleaments for hill pulling and braking in the hilly country bf jthis area.
Your title Owner and researcher.

Your phone number (215) 445-6821

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some government funding

@ NoXgovernment funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
VW electric to Hybrid

@ Yes Name of Program(s)
D No
3. Please list program names which are in a usable state,

Volkswagen ready for the road electrically now. Waiting for machine work

and parts for hybrid section.
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4, Is your program(s) available for public use?
Yes
[:J No
5. Is the program(s) described in any publicly available technical publications?
D Yes
@ No !
6. Can your simulation program in some manner simulate or predict performance of:
D Heat-engine vehicles
Electric vehicles
Hybrid vehicles
[] A11 of the above
D None of the above

(Please define your meaning of "Hybrid".)A basically electric vehicle with a small

gasoline or othe fuel such as alcbhol engine used to supplement the electric

power on Nills WHICh can also be Used to charge the batteries down nills and at rest.

7. Please describe your program(s) in terms of:

The computer(s) it runs omn

The approximate number of source code cards

The approximate number of routines

Core storage rejuirements

8. Your simulation program(s) is:

E’ Well documented
D Partially documented

D Not too well documented

9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine

vehicles, can it accept emission maps?

D Yes
= 126
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10.

11,

12,

13.

14,

15.

Is your simulation program(s) designed for:
D Batch mode operation

D Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA ut;b an

(] EPA highway

D Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?
Yes

G No

D Maybe (A "maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

@ Yes
D No
[ ] Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.
Its been twenty years since I was skipper of U.S.Naval Research Company @

(=

at Princeton University and I am somewhat out of date ag to modern terminala

and do not know what glsimulation proBfam is. If it consists offregsearch

work of an emperical manner with mockups of roadable vehicles, I know what
. i s
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

If

Your name John A. Bowles
Your company International Fnerqy Systems Corporation
Your company address 3000 Sand Hill Road

Menlo Park, california 94025

Your mail stop

Your department

Your title Dixector

Your phone number (415) 854-1124

your company does not have an automotive simulation program, go to question 15.

Indicate the funding source of your simulation program(s).
E] All government funding
[] Some government funding

[] No govermment funding

Are you currently using any of your simulation programs for some type of
vehicle' study?

E] Yes Name of Program(s)

E] No

Please list program names which are in a usable state,
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10.

11,

12,

13,

14,

Is‘your simulation program(s) Aesigned for:
[:J Batch mode operation

[:] Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

[:] EPA urban

[] EPA nighway

[:] Some or all SAE J227 schedules.

[:] Other

Can JPL use this data in a survey report for the Department of Energy?

[:] Yes
[:] No

[:] Maybe (A "maybe" will be considered a "no' until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[:] Yes

[:] No

D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?
[:] Yes Who?
[:] No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

Nane in the 1.8 = but hath of the ¢
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SIMULATION
QUESTIONNAIRE

g _ . VEHICLE

Please provide the following :'ungormation:
Y§ur r;ame \/— MUI/Q. .
Your' company L2t rt ENF po —Z—_—_ /A/é_—
Your company address__ 4~ 7? ' g EAspeeze [
| | _Lacoescanrze [ira 0 2>PO3

Your mail stop
Your departmém:
Your title i Pr( =s.

Your phone number ___S0387. Z2Y s4/

If your company does not have an automotive simulation program, go to question 15,

1. Indicate the funding source of your simulation program(s).
[ A11 government funding
D Some government funding

D No government funding

2, Are &ou currently using any of your simulation programs for some type of
twve_hic}.e study? '
[ Yes  Name of Program(s)
D No
3. Please list program names which are in a usable state,
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name %CD% E\J AN S

Your company L VY By®S  INC |

tour company address 000X 97 TeMPLE <y L Ch 91780
1o\ STowd v, Cowrrimoh O 92335

Your mail stop

Your department
Your title (;>QJE$5\TD€EfNA“T'
Your phone number 2\% ~286-\1T139 “I\NA - @73~ Q—A

If your company does not have an automotive simulation program, go to question 15,

Indicate the funding source of your simulation program(s).
E] All government funding

E] Some government funding

E] No govermment funding

Are you currently using any of your simulation programs for some type of
vehicle study?

E] Yes Name of Program(s)

[:] No

Please list program names which are in a usable state,
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Edu ar 4. oo rot 2l
Your company Gleobe (Lu t;» v /’UQ
Your company address 5257 M. bresw 3 ’97 A&
M"Lwa.u!Cw-Q ) LAJx\S,
s32 6 /
Your mail stop 3IXE ,
Your department @uiT«zM (fur\ tho el c\\
Your title Phar( g et \L\ldzLuﬁ i 8t é;;k_»}l,,{,,,;,\,
Your phone number: Yid- zzx- zdzd

If your company does not have an autcmotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some govérnment funding
D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)
D No
3. Please list program names which are in a usable state,
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11.

12,

13.

14,

15.

Is your simulation program(s) designed for:
[:] Batch mode operatiomn

[:] Interactive mode

[:J Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

[] EPA urban

[] EPa highway

[:] Some or all SAE J227 schedules

'E:] Other

Can JPL use this data in a survey report for the Department of Energy?

‘[:] Tes

[ no
[:] Maybe (A '"maybe" will be considered a "no'" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[:] Yes
[:J No
[] Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

DNO

Please list -other U.S. companies you know with automotive performance
simulation programs of any type.

6’~e/ue,?'6t-(_, éi—zrﬂl"‘c @on« Yo M

4
CD"@ofo..“L 6,4}.@@”/( ﬁ AJ_U—&LO qoM_Q;J .

p.(’i Aox Y23 C.Q'\';(uEQ DN Egcnu' 20?583

3
S el 4"\/1(')44'.47 .o Varé’
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VEHICLE
SIMULATION
QUESTIORNAIRE

Please provide the following information:

Your name Edmond X. Ramirez, Sn.

AMECTRAN, 1INC.
Your company

8585 N. Stemmons Fwy. Suite 900 Twin Towerns South
Your company address

Dallas, Texas 75247 (224) 638-8631
Your mail stop N/A
Your department N/A
President

Your title

Your phone number (214) 638-8631

If your company does not have an automotive simulation program, go to question 15.

Indicate the funding source of your simulation program(s).
D All government funding

E] Some govermment funding

No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

Yes Name of Program(s) Amectran's crniteria gon practical use of

electhie automobiles
[:] No

Please list program names which are in a usable state,
Amectran's orniteria fon practical use of electric automobiles
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Is your program(s) available for public use?

[:] Yes

No

Is the program(s) described in any publicly available technical publications?
D Yes

No

Can your simulation program in some manner simulate or predict performance of:
D Heat-engine vehicles

@ Electric vehicles

D Hybrid vehicles

D All of the above

[_-] None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used__Assemble & Basic

The computer(s) it rums on Quantelk

The approximate number of source code cards 1800

The approximate number of routines 24

Core storage requirements

Your simulation program(s) is:
D Well documented

D Partially documented

Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engiie
vehicles, can it accept emission maps?
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10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
[:] Batch mode operation

Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omnes:

[:] EPA urban
(] EPa highway

[:J Some or all SAE J227 schedules
Other__ Amectran's oriteria for practical use of efectric automobiles

Can JPL use this data in a survey report for the Department of Energy?

E:] Yes
'II No

[:] Maybe (A '"maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

E?ﬂ Yes
[:] No
D Maybe

Have you discussed vour simulation program(s) previously with JPL personnel?

[:] Yes Who?

l!! No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

None
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VEHICLE :
SIMULATION :
QUESTIONNAIRE

Please provide the following information: 4

o
Your name —ren A C)‘O HAAS
Your company___(\YSTEM JIEVE 1 0 @ MNErsT RP.

Your company address 2500 CozorzAv o S

SARTA Mow:czx .) (p Godol,

Your mail stop 52 ~ | qa
Svsrem EN(&«)NEG@ AG~

g e AT i

Your department
Vice Pessimes
Your title e Ve DT
- . o - [ .
Your phone number /2 /“3) 29 = 1562

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All govermment funding
D Some govermment funding
D No govermment funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)
[ v
3. Please list program names which are in a usable state,

13/
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10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
D Batch mode operation

D Interactive mode

D Both of the above

I1f your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omnes:

D EPA urban

(] EPA nighway

D Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

D Yes
D No

D Maybe (A "maybe' will be considered a "mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Yes

D No

D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?
D Yes Who?
D No

Please list other U,S. companies you know with automotive performance
simulation programs of any type. AT M Soco ~
- * e

SvsTem Constror s Tne.: [ ¥ol Pace Mz Rp: Pao bem Ca 94204
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SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Laura L. Omohundro, Executive Assistant

Your company_KINERGY RESEARCH & DEVELOPMENT (A Division of MARSHALL OIL CO., INC.)

Your company address_P.0. Box 1128.(Corporate Mailing Address)

820 South Main Street (Corporate Physical Address)

Wake Forest, NC 27587

Your mail stop __Same as Corporate Address

Your department _ KINERGY RESEARCH & DEVELOPMENT

Your title Executive Assistant

Your phone number _(919)876-4963 (Research) or (919)556-2141

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
E] All government funding
[] Some government funding

[] No govermment funding

2, Are you currently using any of your simulation programs for some type of
vehicle study?
E] Yes Name of Program(s)
[] No

3. Please list program names which are in a usable state,

j‘?;
%
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10.

11.

12.

13,

14,

Is your simulation program(s) designed for:
[:] Batch mode operation

D Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules
please indicate which ones:

[:] EPA urban
[] EPA highway

[:J Some or all SAE J227 schedules

[:] Other

Can JPL use this data in a survey report for the Department of Energy?

E:] Yes
[:] No

[:] Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[:] Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

[ v

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

University of Wisconsin, Professor Andrew A. Frank, School of Engineering

Note: We are privately funded and have not installed a simulator. We have

a—chasis dynamometer and do actual driving tests on urban _and highway

cycles we designed. .
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VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information: e
4
Your name /‘gﬁ' S A70L 0 L . /Lb’/f/ﬂ 2 i<
Your company C;%?kM??Z/?L (EZ;&?ZIF7?/C‘ C:;; )

. -
Your company address (1/}’/7—’/&/(,?/7’“ [fzs. 7 /D(:’ -
LfL s 37— 2083
%/‘%{»’/—567}90/" AL s B s

4

Your mail stop

Your department ﬁ'ﬂ/é%’ﬂ/?” NE s iy & / FUE L. Of7 rp e 7
Your title ‘f}‘if-f"/‘// //{ﬂ//-/f‘/ﬁ?;r/?.__.
Your phone number S~ 3FS —d0 T/

If your company does not have an automotive simulation program, go to question 15.

Indicate the funding source of your simulation program(s).
D All govermment funding

D Some government funding

@ No govermnment funding

Are you currently using any of your simulation programs for some type of

? .
vehicle study? NER — TERST (P LECTRIC  VERIELE
lzr Yes Name of Program(s) [RC 7T %5’44“3’5‘ 2

DNO

Please list program names which are in a usable state,

=L C AR SO
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Is your program(s) available for public use?

D Yes
(ﬁ No

Is the program(s) ‘described in any publicly available technical publications?

D Yes

@No

Can your simulation program in some manner simulate or predict performance of:
D Heat-engine vehicles

@ Electric vehicles

D Hybrid vehicles

D All of the above

D None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used L2 R AL /ﬂ:*
The computer(s) it runs on //-;@ff*/

The approximate number of source code cards 700
The approximate number of routines \5’

Core storage requirements [OK WiRD S

Your simulation program(s) is:
[ZT Well documented

D Partially documented

[:J Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

(] ves
=Bl 192
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10.

11,

12,

13.

14,

Is your simulation program(s) designed for:
D Batch mode operation

[ZI Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones: '

D EPA urban
EPA highway

Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

m Yes
D No

I:—_] Maybe (A "maybe" will be considered a "no'" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

Yes
D No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

MYes Who? 7(-//4 N Ralal 4 [’:Uflfg b lr [GF—[7 2

DNO

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

73
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{;{ VEHICLE
_“" SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name -ﬁ/;'opazg W _BL KN EZDE L.

Your company_ L lEcHNocoay Crivren (ES558 /ve.)

Your company address (9 Wesr Coicesss Ave.

YarDLEY, FA. [(70¢7

Your mail stop

Your department

Your title  \OEMIOE SC/IENTIST

Your phone number (2/5) A9F -FEO/ oxk FOS5

5 If your company does not have an automotive simulation program, go to question 15.

1, Indicate the funding source of your simulation program(s).
D All government funding
D Some govermnment funding
@ No govermment funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)

No

3. Please list program names which are in a usable state,

A rBRID
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Is your program(/{s available for public use?

D Yes

g No

Is the program}!{ described in any publicly available technical publications?
D Yes

@ No

Can your simulation program in some manner simulate or predict performance of:
Heat~engine vehicles

E Electric vehicles

Hybrid vehicles

All of the above

D Mone of the above

(Please define your meaning of "Hybrid".) _<Lew ~Zwer St Lorgrsre /A/-’
ﬁa//e/y fowerasd Llectiic /C’;lﬁﬂe Aor Sast secalcration a’ﬂ/ 4/74 Jﬂtt/

Please describe your program}{{ in terms of:

The programming language used Lorsserss T8

The computer(s) it rums on LHAZL aefo

The approximate number of source code cards 435~

The approximate numbar of routines 3

Core storage requirements_ /2X3X /6 - b7 werds

Your simulation programs,s’f is:
D Well documented

D Partially documented

g Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

’x Yes .
| 149
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11.

12,

13.

14,

Is your simulation program&s’{ designed for:
Batch mode operatiom

D Inte'ractive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omes:

] EPA urban

EPA highway

Some or all SAE J227 schedules

Other j/}[ schedefe where vebricle Jpee/ /s Spec Y

t

er malél -
//: ON7Cp SPeorrd jrrFeer v/, /tfdx/mz/m /079 vefocifies

o b -s/aec‘// Ced

Can JPL use this data in a survey report for the Department of Energy?

g Yes
D No

D Maybe (A "maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program further with a JPL
survey team?

Yes
D No
D Maybe

Have you discussed your simulation program(g) previously with JPL personnel?

D Yes Who?

No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

VedZ




S VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information: - i
Your name Dpvro L. f//‘fé/oﬂé-ﬂ, PE
Your company Sovnecn &L/F EDison Co

Your company address_Z&83¢© O7rs Ave
Hoponéon Jiht, CALE Sozss

Your mail stop T

Your department /q”rb/"oﬂﬂf SECL I8 ES

Your title  Aerosorior ENeri EER
Your phone number /213) S§70-1822

g If your compan have an automotive simulation program, go to question 15.

1. Indicate the funding source cf your simulation program(s).

G All government funding
D Some government funding

U No govermment funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
D Yes Name of Program(s)
D No

3. Please list program names which are in a usable state,
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s,

10.

11.

12,

13.

14,

15.

Is your simulation program(s) designed for:
D Batch mode operation

D Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA urban

D EPA highway

D Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

D Yes
O v
D Maybe (A "maybe'" will be considered a "mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Yes
D No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

DNO

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

' O LSHANSKy TLRMSMissron Cols

SAu @/éc-o, CAc i
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:
Your name A orman /-/ . Z; Cachley
Your company U O‘f W/g co VIS}I/) —i /"/’751'5/1' S0
Your company address___ /7. & . "Den‘/‘ U/, o”F U i scons,n
/5 /.3 U/;/ V(’V)/ /\/ Ave.
AladdiSan, i I 53706

Your mail stop

ﬂ/,»g / — ' f
Your department /Cch. (= Vkﬁ/ neerihaag
Your title /I}SS‘ oC, (/prmfe SSor
Your phone number (é Og’) 26 D = 55 9 4/

w If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
&’l All government funding
D Some government funding

D No government funding

[
o

Are you currently using any of your slmulatlon/)rograms for some type o

of
vehicle study? /E'[,(_AW/L&:: ,—H,é;m@&»e ffb/)u/flow )t muéém

g c /A S5/

Yes Name of Program(s) 7 / — v,
/ ' (’K%‘j/rfa{// Ay Siica ol
O N

3. Please list program names which are in a usable state,

0’&) /)W\/Brmﬁél Ve ;P/“o,lﬁu/.§/om ///rzu/oﬁldl’ \//4/25)
b) C A4 RS/
;v O> / g%wr{&?// /'70?49/%;:7//1/@ /D/"ol'?u/b/dn g‘mu/a%of’
t, d) /‘/m/vrla/ Car S//¢7U/6/7[0f"

1‘/7




4, Is your program(s) available for public use?

€ g Yes
D No

5. Is the program(s) described in any publicly available technical publications?

] Yes (‘P/wﬂw—mzw A # C,>'
‘ 3
@No ( f)/w'?’?'ldfma“ ZQ 4 o I)
6. Can your simulation program in some manner simulate or predict performance of:
@ Heat-engine vehicles
/ Electric vehicles
@ Hybrid vehicles
E All of the above
D None of the above

(Please define your meaning of "Hybrid".) // {}Q,/uyéé /?.a/w&w;; «:72 o

. : b 4
. gl Soun el ol pn PV a 5 O o A Loy %@ .
8 pvedle ety Mol wepalan”, /

7. Please describe your program(s) in terms of:

The programming language used FORTRAN

The computer(s) it runs on Crvivac 110
MO0 oy 4000

The approximate number of source code cards

e b—

The approximate number of routines S — 50

Core storage requirements

8. Your simulation program(s) is:
[ Well documented
& Partially documented
D Not too well documented

9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

B ves
[] v . '/5/0
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11.

12,

13,

14,

Is your simulation program(s) designéd for:
gBatCh mode operation

D Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

E EPA urban

X EPA highway

D Some or all SAE J227 schedules

D Other / 'ﬂﬂ/\f . &'e Aﬁ&g(’:(/réé/ Cz'té{’%;/é" ZZ—Z/ ‘7/0 afVL;q? /‘Zf(j'/\/ﬁfvf '

= {"‘u'
Can JPL use this data in a survey report for the Department of Energy?
4
X ves
[ w

[] Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

g'fes

D No

D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?
@Yes Who? ﬂ‘ﬁ Arew ,57 Urke,

D No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

G M, [Sod
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

If your company does not have an automotive simulation program, go to question 15,

Your name John C. H. Woo

Your company_irans Systems Corporation

Your company address_118 Park St. , S. E. , Madison Bldg. ; Vienna, Va. 22180

Your mail stop N.A

Your department

Your title ____ President

Your phone number 281-4498; 281-1500

Indicate the funding source of your simulation program(s).
D All government funding

D Some govermment funding

D No govermment funding

Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)

DNO

Please list program names which are in a usable state,

122
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name \] . A V(QS

\}<@QEL[ C Aﬂ’lg E"LSL“&’—"—“‘W Serwiceg

Your comgany

924( Cool A‘)e‘

Your company address

Daiottey, CA 92240

Your mail stop

Your department

Your title _ Ol

Your phone number (23) ge( 4086

If your company does not have an automotive simulation program, go to question 15.

Indicate the funding source of your simulation program(s).
[___] All government funding

D Some government funding

D No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)

DNO

Please list program names which are in a usable state,
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10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
[:] Batch mode operation

[:] Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

[:J EPA urban

[] EPA highway

[:] Some or all SAE J227 schedules

[:] Other

Can JPL use this data in a survey report for the Department of Energy?

[:] Maybe (A "maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[:] Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?
[:] No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

@Fﬁih&us@( Traustussiow Corp
Si4l Sewte Te st
SaeuDiegs, CA 22109

attew: Peter Houf(eji

¥
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UE eind ES
_? |
& VEHICLE
SIMULATION
QUESTIONNAIRE

|
:
Please provide the following information: : |

Your name ALBERT SHELMAN ‘
Your company__ C.tl. WATERAMAN TUODUSTRIES CC H M@

Your company address We (TE__Poud 2D

RTvol | A CL331

Your mail stop

: Your department SALES

Your title SALES M&R .

Your phone number 601 -244 -¢Bo| 212 -155- 1077

@ If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some government funding

D No government funding

2, Are you currently using any of your simulation programs for some type of
vehicle study?
D Yes Name of Program(s)
D No

3. Please list program names which are in a usable state,

122




Model 886 Two Door Sedan

The CHW four passenger electric sedans
are engineered for practical, low cost
urban and short run driving. Operating
solely on battery power they produce no
air pollution and require only a fraction
of the maintenance of conventional autos.
All models have independent front sus-
pension systems with drum brakes, auto-
matic vari-speed transmission, bucket
seats, fully instrumented dash, four way
safety warning flashers, safety lights,
windshield washers, vinyl upholstery, lap
and shoulder harnesses and innumerable
other creature-camforts.

Electric power eliminates two prime sources
of pollution on the highway: engine noise
and exhaust emission. Electric automobiles
are the only practical answer to this threat
to our ecology.

Why not drive a CHW today and be one
of the first to experience what is surely in
everyone’s future — pollution-free electric
transportation?

Model 887 Estate Wagon

Nothing beats electric vehicles for economy
of transportation. The slightly higher cost
is quickly offset by the fractional cost of
operation both in fuel savings and much
reduced maintenance charges. Imagine an
automobile without mufflers and exhaust
system, radiator and cooling system,
spark plugs, carburetor and fuel tank and
you quickly get the picture of a simple,
easy-to-maintain vehicle. That's what the
CHW Electric is all about; with only one
moving part in the power plant and a once-
a-year check of the the motor brushes the
only important electrical concern you have
the essence of carefree economical driving.

H

Instant Starts As Only Electric Power Can Provide!

condensation or the multitude of other ills
that can disable gasoline engines. Truly
dependable performance.

Just turn the key and touch the accelerator
and your CHW goes in any weather — un-
affected by cold, dampness, fuel system

56
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SPECIFICATIONS

DIMENSIONS
886 887
Length 152" 153”7
Width 61”7 61"
Wheelbase 89" 89”
BRAKES

Tandem type hydraulic, drum.

LIGHTING

Parking and turn signals, brake fluid
warning light, stop lights, interior
light, safety side marker lights, four
way safety flasher, sealed beam
headlites, instrument lights.

POWER SPECIFICATIONS

Motor—48 Volt DC, traction.

Power Source—Sixteen 6 volt electric
vehicle batteries.

Speed Control—Three step, foot oper-
ated.

Speed—Maximum 45 MPH.
Acceleration—0-25 MPH 15 seconds.

Range—To 50 mile s standard. 80
miles with additional battery pack.

INSTRUMENTS

Speedometer, two speed windshield
wipers, windshield washers, electric
heater/defroster, glove compartment,

"

sensitive battery-state meters, key

with steering lock,

{

-

Under Hood View Showing Batteries
and Speed Controller

RECHARGING

Overnight from standard 115 volt,
20 amp circuit. Rapid charging
available with special wiring.

C. H. WATERMAN INDUSTRIES

White Pond Road ATHOL, MASS. 01331 Telephone 617 — 249-6801

OR SEE YOUR LOCAL DISTRIBUTOR

W,




A
{

e

R

«

Please provide the following information:

If your company does not have an automotive simulation program, go to question 15.

VEHICLE
SIMULATION
QUESTIONNAIRE

Your name E)ﬁu} F BOHU

Your company Appiied PHI/SICS Lﬂﬂoﬁﬁﬁ’é RY

Your company address Teuus Herkins  Keoad
Lnvee, MARY AvDd Q680

Your mail stc. t=E -~ 156

Your department "

Your title SECTION SUPERVISOR

Your phone number _J01~%53- 7/o6 A3 93

Indicate the funding source of your simulation program(s).

m All government funding

D Some government funding
D No government funding

Are you currently using any of your simulation programs for some type of
vehicle study? Theee MHTSA Qéssmzcu_ PQ-QG-(L‘AWV\S

Yes Name of Program(s)_luso FHw A e i
Thgse Ape HANDLING Simo TS
Please list program names which are in a usable state, w8 b

, . Lew Py Tl
Hv P thveo s Vemas Haupuns Pﬂcéﬁﬁtﬂ) I De® Venicee Meder Socorion

TvDa 3 QTH%G Dimens ot Vescre Smmuzmw\; Ao ’Dl&lT'A-L;AQT\CuLPrTC‘b

st Aevicoonarad Vewicr e Simvt AT sen
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Is your program(s) available for public use?

Yes

D No

Is the program(s) described in any publicly available technical publications?
@ Yes

D No

Can your simulation program in some manner simulate or predict performance of:

[:] Heat-engine vehicles

D Electric vehicles

D Hybrid vehicles

All of the above W VTH

D None of the above

LimiTED WediFicaTlaw S

(Please define your meaning of "Hybrid".) Cém BiNnATionw OF EUEi(_;Y

Seu RLES T, éAEAc/u"é/G’LC{T’fZIC EiVesmeet /G e ecTRIC, &7C
4 I J §

Please describe your program(s) in terms of:

The programming language used R TRAS XU

The computer(s) it rums on _LB M 260/9) EAT 48D

o

The approximate number of source code cards Teoe Roxes

The approximate number of routines 20

115 ¥ BYTES

Core storage requirements

Your simulation program(s) is:
@ Well documented

D Partially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

X ves
= 157
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10.

11.

12.

13.

14,

Is your simulation program(s) designed for:
D Batch mode operation

@ Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA urban
(] EPA highway
D Some or all SAE J227 schedules

D Other /\u\( C_&\ ) %\E \mDDE—D . CUPRE:M’T Ly Ha, =

N was N \/‘E.an( I HA»Mm inG  TEsT PM( cDoles

Can JPL use this data in a survey report for the Department of Energy?

E Yes
D No

D Maybe (A '"maybe' will be considered a 'mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

@ Yes
D No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

@No

Please list other U.S. companies you know with automotive performance
simulation programs of any type,

Cars Pam CQE—_P

M e Ay SA’F‘&T’Y QG% irApch (L)S“fq U‘ dP N\\CHM—M
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Paul J. Dick

Your company_Teledyne Energy Systems

Your company address | 110 W, Timonium Road

Timonium, Maryland 21093

Your mail stop

Your department Advanced Programs

Your title Manager

Your phone number 252-8220, (301) Ext. 211, 212

If your company does not have an automotive simulation program, go to question

l‘

Indicate the funding source of your simulation program(s).
D All government funding

D Some government funding

D No govermment funding

Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)

DNO

Please list program names which are in a usable state,
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VEHICLE
SIMULATION
QUESTIONNAIRE

=

Please provide the following information:

Your name HAM/FZ ﬁ/f/V/!//L(’ L2,
I I 7 RESEArcsy A7 ST/ 7¢7E
Your company address / o L. 3 5 ;’&-{ 57_7
e/ P b0 Ll
¢ 2 4/6

Your company,

Your mail stop

Your department # EC H o7 L AT ?j VS TE 27 S ./f QR LA
Your title 2T B A BT
Your phone number 3/ l// S 7 -~ A5/ 3

el
S

P
¢

?‘M"/g@ 70 B UESTronrS REFEFR TE  [FUS/IT moppz sacly

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of yourjsimulation program(s).
[:I All government funding
D Some government funding : :

m/ No government funding
s/

2. Are you currently using any of &our simulation programs for scme type of ‘
vehicle study? [
IZ, Yes Name of Program(s) }JVS’/M 3
D No | |
3. Please list program names which are in a usable stats,

/ LS/ a) B yBRIE Ll el S A & e B Ol
(AUDS) ARTICULATED LENILLE DU B MIE  S)at yigppons

f 3PYs ) B~ Bopmnrss oBl. L-dZifs E L L5 S/ o el

(Twars/im)  ToarSp0R T Arsons S hr i B TR
/’M@f&:fegk) PV TE ELfe w7 BAALy §/8 o 05—
)j
. FOR  LLEH C L CRAEH WORTH j 2SS j é 2

=




. 4.
4
S.
6.
F’/"'
7.
8.
9.

Is your program(s) available for public use?

D Yes

Is the program(s) described in any publicly available technical publications?

[:l Yes
E/NO

Can your simulation program in some manner simulate or predict performance of:
D Heat-engine vehicles

D Electric vehicles

D Hybrid vehicles

M All of the above

G None of the above

(Please define your meaning of "Hybrid".) ICE/K&’— LT )f &

BOoTH SERIES A2 /ﬁ/e‘};‘%{é_,

Please déscribe your program(s) in terms of:

The programming language used Lok T LG4 A7 2z

The computer(s) it runs on // ﬁg

The approximate number of source code cards

The approximate number of routines

Core storage requirements

Your simulation program(s) is:
D Well documented

X Partially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[ ves
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10. Is your simulation program(s) designed for:
X’Batch mode operation ;
D Interactive mode '
D Both of the above

11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

JX EPA urban
E/ EPA highway

JXI Some or all SAE J227 schedules
Ve
]X\ Other_ J /I AFEES /0 ;/ /) o=

12. Can JPL use this data in a survey report for the Department of Energy?

@ Yez per comversation with D. Hanify on 2/7/78.

DNO

DMaybe (A "maybe" will be considered a 'mo" until resolved)

13, Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Yes
D No

E Maybe

14, Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

Xwe

15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.

Qs P LSO PACCESS o 7T a7 OLPLELS o)
L CE, Ldffex/l B2 LT Siwmie 770",
L CE F 4L 2 opp 7S EFtr P2 S 7). 5S DS
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VEHICLE
SIMULATION
QUESTIONNAIRE

Plzase provide the following information:

~ Your name L. &./,q CTER // A//ézf(’LJ/LL &=

Your company V//Q.G;//VIA' %LVVEC/P‘/UI'C /NSTZ ?LS\'?W”TE" MUH/.
' N » T L_
Your company address %( 2 /"/’9&/7‘7‘2’4/{0‘7?&— '6 ji -
JEOR ﬂE/Q/ p

Be ACKS 5(/,4@ VA, 2%0&

Your mail stop

- o
Your department /C()K
Your title LRoFAE SS 0/2
Your phone number ~ 3'—_/ — S35 (?

If your company does not have an automotive simulation program, go to question 15.

Indicate the funding source of your simulation program(s).

A

D All government funding

L—_] Some government funding

D No govermnment funding

Are you currently using any of your simulation programs for some type of

vehicle study?
Eﬂ/:s Name of Program(s) /%VM,, /?E‘ch?AQM/W.::E /’C/
O v SIMOAATED PRIVIN G-

Please list program names which are in a usable state,

WE Hays A DRIVING S/AIJLAFER | J7- 4SS

& a/)/Sﬁ’L/H’ /‘40’7&/1/ 7 DF_FUEST AL fro7204

LA e finids /W/¢4/~m LA e b
gl s &MMC/M 7
“. ) At /A/mty %Wébzﬁ //«M S i
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6'

7.

| [:] Yes 00{¢£¥_( /44406£;P¢

Is your program(s) available for public use?

[:] Yes

e

Is the program(s) described in any publicly available technical publications?

Yes

[:] No

Can your simulation program in some manner simulate or predict performance of:

Heat-engine vehicles
[Ea/électric vehicles ,__—~fé/t/t<fl*<5"€634?%47 y
Ezi/éybrid vehicles &7%? aé;ﬁ%;L
[:] All of the above /y“g£2§;uw 4L¢ne;«4~{%dk’
D None of the above W""/”V %’{/W‘7 ,

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of: 452é;¢ g 4{7
The programming language used ”“'4%3’i¥

/ ’
The computer(s) it rums on 171ﬁ7A¢4ﬂ1““fszZ;/

ey 4 éﬂé%;nl93/
The approximate number of source code cards acl

L

The approximate number of routines

Core storage requirements

Your simulation program(s) is:
Well documented

[:] Partially documented

[:] Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine

vehicles, can it accept emission maps?
22%;;>u9 Aﬂyb<6é?/°1f‘41
—e . 1@7
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10.

11.

12,

13,

14,

Is your simulation program(s) designed for:
D Batch mode operation

D Interactive mode /\/ ‘74\ ‘

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

[:] EPA urban

[:] EPA highway y\/./ Vo

[:] Some or all SAE J227 schedules

[:] Other

Can JPL use this data in a survey report for the Department of Energy?
i!! Yes
[ xo

[:] Maybe (A "maybe'" will be considered a "no'" until resclved)

per conyersation with Dr. Wierwille on 2/14/78.

Are you willing to discuss your simulation'program(s) further with a JPL 4

survey team?

[ tes W/ /‘f%fl—«u\ }/%Mu_‘ ,

[:] No

Have you discussed your simulation program(s) previously with JPL personnel?
[:] Yes,- Who?

o

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

165
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Please provide the following information:

If your company does not have an automotive simulation program, go to question 15.

VEHICLE i
SIMULATION |
QUESTIONNAIRE f

DAVID & C’uﬁﬁh@/

ENEMWEERED SYSTEMS DV MO CoORPORATIZN
398 BRekAY Road

SHITH_Cenlh, CA 95050

Your name

Your company

Your company address

Your mail stop
Your department (.owernﬂ/i?t@f@pc?fﬂ?[/dﬂﬁ
Your title /‘7[;1&)196{.‘,6, (rvy L AEEMCIES J’/_'“(’?d/a

S0 8 —287-237R

Your phone number

Tndicate the funding source of your simulation program(s).
D All government funding
D Some government funding

No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)

X o

Please list program names which are in a usable state,

Missio ANDLYSIS (4MANE  SORRIUTNES ~NAMES PROPRIETARY
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5.

7.

Is your program(s) available for public use?
D Yes
o

Is the program(s) described in any publicly available technical publications?

D Yes

- X o

Can your simulation program in some manner simulate or predict performance of:
D Heat-engine vehicies
g Electric vehicles
D Hybrid vehicles See be éujp
[] A11 of the above

D None of the above

" .
(Please define your meaning of "Hybrid".) ﬂé‘ﬂ rqeS500 40 AL LY SIS

CALARILIYTY " FoR  FIVUWHEEL [fordERED /e oLE -

Please describe your program(s) in terms of:

The programming language used Mas57¢y ForIRA

The computer(s) it rums omn HI° TERMMAL 70 THBM 370

The approximate number of source code cards ﬂﬂﬁﬁ/f/%/ey /}U/C‘g

Sou

The approximate number of routines po)

EK_(mi) (rocse)

Core storage requirements

Your simulation program(s) is:

D Well documented

H E Partially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

e 190
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11.

12,

(3}

13.

14,

15.

eV CTRUONOE O O LT T e

Is your simulation program(s) designed for:
D Batch mode operation

D Interactive mode

@ Both of the above ?

[

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omnes: '

D EPA urban
(] EPA highway
(X Some or all SAE J227 schedules (/1/07“' D//t’fC?Z)/A éu%céﬂc& )

[] other

Can JPL use this data in a survey report for the Department of Energy?

X Yes per somversation with Mr. Curphey on 2/7/78.

o /95 7’“4:5 /ﬁrafwawx ¥ /weseu/%) 605474;0;@4///7[ z;
ﬁqﬁa’//?d’?{e ("}"UQ/Q‘? ant.q/ Ldﬁp/g/ ﬁre leﬂd U5e 7L0
¥be

@ﬂ)/o “ae 074'{1?1’ 7%4@{ PMC Eﬂ?/ﬂe&w?@ Pef/‘ﬂ&v‘.v)nﬁ/a

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

'Q/No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

- e IS
)

c

simulation_programs,
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RECZIVED
VEHICLE ,
SIMULATION NGV 30 1977
QUESTIONNAIRE

SECTION 622

Please provide the following information:

Your name PREE  ANDR B TRANK
DEPY. &F ELEC.+ ompP. ENGR.

Your company L . UNWL SF WAS CaNg (N —MADIS onN

Your company address__S0<] ERA
1500 JorNsont DeAVE

MADISON | W1 53764

Your mail stop

Your department

Your title

Your phone number(é@g) 262 — 15777

If your company does not have an automotive simulation program, go to question 15,

1. Indicate the funding source of your simulation program(s).
All government funding
D Some government funding
D No government funding
2. Are you currently using any of your simulation programs for some type of

vehicle study?

B/Yes Name of Program(s) ’AM @/@‘”\A 5 ‘Z tn @8 :
O Cpes) ]
" Q.F%ygng<wauzgmﬁs;MM&,mmh

3. Please list program names which are in a usable state,

AR

e . Fem> E Mwu M%mﬂ 3
< ’ se

. 240 S IMOLETIOR)
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4.

5.

6.

Is your program(s) available for public use?

Yes

DNO

Is the program(s) described in any publicly available technical publications?
;ﬁ%
(] wo
Caanyu simulation program in some manner simulate or predict vperformance of :

Heat-engine vehicles

E'E/lectric vehicles
E{ybrid vehicles
E'_j/All of the above

D None of the above

' '
(Plezse define your meaning of "Hybrid".) _@é&ég ﬂ«’ﬁﬁ M

Please describe youtr programg) in terms of:

The programming language used 4:52'1"2.@&] /D

The computer(s) it runs on 1201873 /1D s ﬁegg JRS 4'é

The approximate number of source code cards 200

The approximate number of routines 4/)

Core storage requirements

Your simulation program(s) is:

B/Well documented A/PS

<
wl’artially documented C.PE SM 5 PUun MeDILE

L
m/Not too well documented F&M P

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

@Yes ‘ ;
=t 173
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10. Is your simulation program(s) designed for:
&?Batch mode operation
[:] Interactive mode
D Both of the above

11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omnes:

%PA urban
@/EPA highway

Some or all SAE J227 schedules

E/Other_gﬁéﬂ_j__&?zﬂw >

12. Can JPL use this data in a survey repovt for the Department of Energy?

[:] No

D Maybe (A "maybe'" will be considered a "no' until resolved)

13. Are you willing to discuss your simulation program(s) further with a JPL

surve am?
Yes ,

D No
D Maybe

14, Have you discussed your simulation program(s) previously with JPL personnel?

e e
D No

15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.

tolD
&/
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‘ JET PROPULSION LABORATORY California Institute of Technology » 4800 Oak Grove Drive, Pasadena, California 91103

November 11, 1977

Dr. Gelb will respond for TRW. Thank you

R. H. Sparks

MS M1/1208 for your inquiry.
TRW Systems Incorporated -
One Space Park

Redondo Beach, California 90278

Dear Sir:

The Jet Propulsion Laboratory (JPL) has been requested by the Department of
Energy to conduct a survey of automotive-performance simulation capability
within the United States and, in particular, electric and hybrid vehicle
performance simulation capability within the industry and government 'sectors.
The results will be published and made available to the public.

Attached is a questionnaire designed to give JPL a brief indication of your
automotive performance simulation capability. The questions are yes/mo or
multiple-choice types which will .convey information to JPL with a minimum
expenditure of your time. The questionnaire should require approximately
10 minutes to complete.

Please help us by indicating your answers to the questions and returning the
questionnaire in the self-addressed, stamped énvelope provided. Your prompt
response will be greatly appreciated.

It is emphasized that this is a request for information only and does not

constitute a commitment, implied or otherwise, that JPL will take any pro-
curement action, JPL or the Government cannot be responsible for any cost
incurred in furnishing this information.

Very truly yours,

/"3( y
L g,y;_//!(;{f‘gf{é;{m

0. Figudtoa, Supervisor
Flight /Project &
3 <74 Qyuyate
Civil SBystems R;ECE!V.E,D,
Procurements
PD:cm MOV 17 1977

enclosure ] 7 5 | R. H. SPARKS

Telephone 354-4321 Twx 910-588-3269 . Twx 910-588-3294
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information: _ . ,
name -D@ cL G lQe ,bm.\',;l > C‘C"h“au ‘{_((\1_61‘ L’\’lci r.

company — D b\‘ c oIn 4o i Mo

AT

Your
Your

Your:

Your
Your
Your

Your

department

cbmpany address

mail stop

=

O Bay

(0K

cjl:?éf*‘r*tpn_"%—"/ MY - ; Lf”égii.f‘jf

title

phone number

» [ Val- 4gpa

If your company does not have an automotive simulation program, go to question 15,

ORI e

ey

1. Indicate the funding source of your simulation program(s).
[0 A11 government funding
E] Some goverﬁment funding

Ej No government funding

2. ' Are you currently using any of your simulation programs for some type of
: vehicle study?

E] Yes Name of Program(s)
O
3. . Please list program names which are in a usable state,

B s
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F»\« 10.
11.
j
| 12.
- v. {/:{‘j\
kT
13.
14,
15.

[ other:

D Yes Who?

Is your simulation program(s) designed for:
D Batch mode operation

D Interactive mode

D Both of the above

If );our simulator(s) accommodates any SAE or Federal driving schedules, .
please indicate which onmes:

D EPA urban
[] Era nighway

D Some or all SAE J227 schedules

Can JPL use this data in a survey report for the Depértment of Energy?

D Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Yes
D No
D ﬁaybe

Have you discussed your simulation program(s) previously with JPL personnel?

[

Please list other U,S. companies you know with automotive performance

.gimulation programs of any type.

Deoe ~@'H'0;C l\.eak‘ List.

177




e

e T

Tamee, IS

B s o

3

e,

f

The following have some automotive performance simulation capabilities
and should probably receive your questionnaire:

1.

The Uajveyrsity of Michigan
College of Engineering

Attn: David V, Ragone, Dean
Ann Arbor, Michigan 48104
Phone: 313/764-8470

Wayne State University

College of Engineering

Attn: Dean Stynes

Room 141 -~ 5050 Anthony Wayne Drive
Detroit, Michigan 48202

Phone: 313/577-3775

(Note: Extensive experience in crash studies.)

University of Detroit

Attn: Dr., Thomas Manos
College of Engineering & Science
4001 West McNichols

Detroit, Michigan 48221

Phone: 313/927-1216

Lawrence Institute of Technology
Attn: Dr. Stephen R. Davis
Dean, School of Engineering
2100 West 10 Mile Road
Southfield, Michigan 48075
Phone: 313/356-0200

C reativ f%cpu'%“hices} @Q ‘Qe‘f“rm‘\‘
o Th Rie haed Q. ke L e o1 a
o]/ Poat @L;C\'Qi"b‘"”fq :
oot Michiqam , #8323
Plene 2 - 266- 3OO
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:
Your name  GOROON [ HAYHEE
Your company THE VENNEYL VANIA _TRANSLRTATIoN  INSTITV] F
Your company address RESEARCH BUL P ING- B
THE _PENRVSYLVAVIA._STATE. VNIVERSITY
YNIVELS 1TY PARI, FPo 16522

Your mail stop

Your department

Your title 145 Sl (77;4/\] / ﬂﬂ0F5£§&(
Your phone number (314) <5/(§§’- l §9{

If your company does not have an automotive simulation program, go to question 15,

1. Indicate the funding source of your simulation program(s).
D All government funding |
Some govermment funding
D No govermment funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

Yes Name of Program(s) P/—l 1/60,\} ELE(‘T%[C. L/EM[CLE

NCHEP PROJECT 20— 7 TAS KA
O “Revrew o TRecHK/WEIEHT, /Moﬂug/ﬂw@/ﬁ LaTlon

3. Please list program names which are in a usable state,
144 Py
TRCLME
& )
EVAccE

“Evs4ge’
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Is your program(s) available for public use?

Yes

D No

Is the program(s) described in any publicly available technical publications?
D Yes

E No

Can your simulation program in some manner simulate or predict performance of:
@ Heat-engine vehicles

EElectric vehicles

D Hybrid vehicles

D All of the above

D None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

-
The programming language used FO(’ /2’4/\/’

The computer(s) it runs on IEM 37{?/6%/

The approximate number of source code cards deo
&

The approximate number of routines

Core storage requirements 4‘9 //\

Your simulation program(s) is:
D Well documented

@f Partially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[] ves | | ]YO
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10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
Batch mode operation

D Interactive mode

[:] Botﬁ of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA urban

D EPA highway

@Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?
@' Yes

G No

D Maybe (A "maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with-a JPL
survey team?

' Yes
D No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

X wo

Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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s 4 VEHICLE
. SIMULATION

QUESTIONNAIRE

Please provide the following information:

Your name Qm W - BV' O uWn
Your company \ Y\*Q--P N o:‘"a‘m.a_.( Ho_f\[e_s*er

Your company address '5 30 ' Wa—*—\h@, Tra ( 6
FY. Womyre IN 46203

Your mail stop

Your department 'i l9~$ Er\ﬁi ﬂQQV‘l‘Y‘—’ﬂA .
Your title SC\ le S EVWO\\‘ \RQN.

Your phone number 1‘ 9/ 46 "" 6) 6 O

{’ If your company does not have an automotive simulation program, go to question 15,
1. Indicate the funding source of your simulation program(s).
D All government funding ‘

D Some govermment funding -

ﬂ No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study? .

m Yes Name of Program(s) T—CAPE

3. Please list program names which are.in a usable state,

TCAPE
PERFOR
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4.

7.

Is your program(s) available for public use?

gYes
D No

Is the program(s) described in any publicly available technical publications?

G Yes
& No

Can your simulation program in some manner simulate or predict performance of:

M Heat-engine vehicles
D Electric vehicles
D Hybrid vehicles

D All of the above

D None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used Fo'—.\— rw

The computer(s) it runs on D‘ "'U\\ Eq “‘\ Pm.\-

The approximate number of source code cards + KV\VUJY\

The approximate number of routines ‘ o

Core storage requirements :

Your simulation program(s) is:
M Well documented

D Partially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

(] ves 153

-@No

e




I
4 10.
&k,
11.
12,
ép
Ay
13,
14,
15

L

Have
Clecteic
Vehide

Is your simulation program(s) designed‘for:
[:] Batch mode operation

g Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA urban

D EPA highway

D Some or all SAE J227 schedules

DR otner_ We Orngw’t ec‘ Cﬂy Suhurbm‘&

Htghwa.»\ nges Sfor a. " Tewe €

Can JPL use this data in a survey report for the Department of Energy?

g Ye_s
D No

D Maybe (A "maybe'" will be congidered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

& Yes
D No
E} Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

R v

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

Cummins VMS

e¥roit Diese PREPP

Caterpillar

(Cinter nat: Harvester Ergineering " Researclh

T Sewlth 00 ’ Uina
Minsdale , 1L Go52 M/X

Pregramil AH: Gere Wallace
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VEHICLE
%; SIMULATION
‘ ' QUESTIONNAIRE

Please provide the following information: : ' ' i
| Your, name _ [tz & 4/l
' Your company Gooneral Electric Cod, 24D Lak:
‘ Sc./:v’n@c%ma(wﬂ NY 1230/
/f/n @r@fzfm Al M oot HER—

Your éompany address

Your mail stop

Your department

Your title

Your phone number

If your company does not have an automotive simulation program., go to question 15.

1. Indicate the funding source of your simulation program(s).
E] All government funding
. E] Some government.funding
E] No governmeﬁt funding

2. ; Are you currently using any of your simulation programs for some type of
: vehicle study? ‘ ) ‘

[] Yes " Name of Program(s)
D No
3. Please list program names which are in a usable state,
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82 MECHANIC STREET

PAWCATUCK, CONNECTICUT 02891 RECTIVED < | ar n
{ (203) 599-1100 mefl ELECTRIC CORPORATION @

DEC 5~ 1977
i _-AECTION 622 YARDNEY ELECTRIC DIVISION

I s

November 29, 1977

Jet Propulsion Laboratory

: California Institute of Technology
4800 Oak Grove Drive

Pasadena, California 91103

}g ;‘7)7, { (*[_/f})tu e
|- Attn: M0, Figueroa, Supervisor
‘ Flight Project & Civil Systems Procurements

Gentlemen:

I am responding to your letter to Mr. Steve Schiffer received on November 18,
: 1977. I have completed the Vehicle Simulation Questionaire as requested,

» describing our program for battery electric vehicle performance prediction.
S The enclosed paper, presented at EVS U4, shows how this program is typically

f., s used. Qutput is in the form of vehicle range vs. speed for a given set of
inputs as noted in the program equations.

The program is available for use on a funded basis and we would be pleased
to discuss this aspect further with JPL or DOE representatives.

Please let me know if we can be of further service.
Very truly yours,

YARDNEY ELECTRIG DIVISION

/ ”John H. Kennedy ;

Staff Director
Nickel Battery Development Center
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name _John H Kennedy

Your company_iardney Electric Corp.

Your company address 82 Mechanic Street

Pawcatuck, Connecticut 06379

Your mail stop

Your department __ Nickel Battery Development Center

Your title Staff Director, NBDC

Your phone number _ 203-599-1100 Ext. 368

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
E] All government funding
E] Somé government funding
No government funding

2. re you currently using any of your simulation programs for some type of
vehicle study?

[] Yes Name of Program(s)
In No

3. Please list program names which are in a usable state,

—Vehicle Fnergy Consumphion Program
Battery Energy Aveilable Program

1877
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Is your program(s) available for public use?

Yes
[:] No

Is the program(s) described in any publicly available technical publications?

Yes - brief description in enclosed paper

DNO

Can your simulation program in some manner simulate or predict performance of:
E] Heat-engine vehicles

Electric vehicles

[] Bybrid vehicles

[] a11 of the above

D None of the above

(Please define your meaning of '"Hybrid".)

Please describe your program(s) in terms of:

The programming language used__ Coded sequence of arithmetic opergtions

The computer(s) it runs on _Monroe Model 1655 Desktop

L

The approximate number of source code cards

The approximate number of routines 2

Core storage requirements NA

Your simulation program(s) is:
D Well documented

Partially documented

D Not too well documented

If ycur simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

g 195
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10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
D Batch mode operation

@ Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA urban
D EPA highway
[x] Some or all SAE J227 schedules

Other

Can JPL use this data in a survey report for the Department of Energy?

@ Yes
D No

L—_] Maybe (A "maybe' will be considered a '"mo" until resclved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Yes
E] No
E Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

Ford

A. D. Little

Genersal Motors

1859
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your

Your

Al n e auaibasiing

Your

§ Your
4 Your
Your

Your

name /\:.Dxclf\arc/ /4 EUQM g

company /’/Qn Q@} i -€ ff' ch

company address £ N‘e.r?g 7{?6’30&4.4&'@8 Cea fer
2o 90 l?:gjway ?avi‘-«,aas{
M &“’&Sj Miwwy , S5 Y3

mail stop Mpy 17 Tt 32

department En gmjj Re Sowire s  Lugund.e r

title Seetinve Claed

phone number [ AR 378 232

If your company does not have an automotive simulation program, go to question 15,

1. Indicate the funding source of your simulation program(s).
E] All government funding
D Some government funding

‘Q\/ No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
| O ves Name of Program(s) /9i4a4t>C¢94a,
5 E No /»‘7;"5/ .
3. Please list program names which are in a usable state,

——

o
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Is your program(s) available for public use?

D Yes

Is the program(s) described in any publicly available technical publications?

D Yes

’Q No

Can your simulation program in some manner simulate or predict performance of:
E] Heat-engine vehicles

D Electric vehicles

g Hybrid wvehicles

D All of the above

[:] None of the above

(Please define your meaning of '"Hybrid".) E—HJ’M/A//'JWCL“/(; Aeciemiila lu_q
Sié‘—(uf-’(f
+

[

Please describe your program(s) in terms of:

The programming language used FC"Z«YJG-"»G/?/

The computer(s) it runs on /-Imefmuﬁf Mor 7 wo el Terie e s

The approximate number of source code cards 2o

The approximate number of routines g N A

Core storage requirements =2 K- Sk

Your simulation program(s) is:
D Well documented g

D Partially documented

E Not too well documen-ed .

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

X ves J?I
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10.

11.

12,

13,

14,

Is your simulation program(s) designed for:
D Batch mode operation

D Interactive mode

'& Both of the above

If your simulator(s) accommodates any SAE or Federal driv1ng schedules,
please indicate which ones:

D EPA urban

D EPA highway

@ Some or all SAE J227 schedules

EOther Minneamm /o s D r2ivivig C‘}}c:/;‘:.: —__Se/f &f‘»a/u‘—r—/

Can JPL use this data in a survey report for the Department of Energy?

g] Yes
[ v
D Maybe (A "maybe' will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

E Yes B“Oété\% /@mcﬁé/ Led 2 5{‘25 /Mw amtﬁ’ <,4’—a9
G N Rober f Sanbwen, 6l285 )2 ~ko 25"
0

D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

J.D. Mos:L

Your name

Your

Your

Your

Your

Your

Your

:rouﬂﬂf

g;?i LV

company

company address [07 Coo VER A[A/LL'

mail stop

department

title

EE

/A%S ocC ?Ro F

~29d-407 2

phone number SIS

If your company does not have an automotive simulation program, go to question 15,

15,

e e e,

Please list other U.S. com
simulation programs of any

panies you know with automotive performance

type.
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M B ASSOCIATES

SAN RAMON
(NEAR SAN FRANCISCO)
CALIFORNIA
TELEPHONE 63
AREA CODE 415 945 December 5, 1977
837-7201

Jet Propulsion Laboratory
California Institute of Technology
4800 Oak Grove Drive

Pasadena, CA 91103

Gentlemen:
Thank you for your interest and consideration in including
MBAssociates in your automotive-performance simulation

capability survey.

We have reviewed your letter and attached questionnaire, and
determined that we do not possess the required technology.

Again, thank you for your consideration.
Very truly yours,

e Bphet

JAMES L, BOYLAND
Vice-Presiuent
JLB:eg

17




\{ VEHICLE
©S SIMULATION
QUESTIONNAIRE

f Please provide the following information: l

Your name Michael Orchowski

Minicars, Inc.
t Your company

Your company address 35 La Patera Lane

Goleta, CA 93017

rvt Your mail stop . ‘
?

Your department

Your title Senior Staff Analyst

Your phone number (805)964-6271 x45

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
All government funding
D Some govermment funding

D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study? :
Yes Name of Program(s) 1, CARSIM; 2, A1-1tomot3:.ve Propulsion
Simulation

DNO

3. Please list program names which are in a usable state,

1, CARSIM (Manual Transmission)

2, APS (Automatic Transmission)
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Is your program(s) available for puElic use?

D Yes

No

Is the program(s) described in any publicly available technical publications?
D Yes

No

Can your simulaftion program in some manner simulate or predict performance of:
Heat-engine wvehicles

D Electric vehicles

D Hybrid vehicles

D All of the above

D None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used FORTRAN IV

The Computer(s) it runs on Xerox Sigma, CcDC 6000, IBM 360

The approximate number of source code cards_1l, 630; 2,

The approximate number of routines_l, 5; 2, 40

Core storage requirements___1r 32 K Bytes; 2, =54 K Bytes

Your simulation program(s) is:
Well documented

D Partially documented

D Not teo well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

(%] ves : ]?,é
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11.

12,

14,

15.

Is your simulation program(s) designed for:
Batch mode operation

[:J Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

EPA urban
[Eﬁ EPA highway
[:] Some or all SAE J227 schedules

[] Other Sinusoidal road; level road of constant speeds 0-90

sec. acceleration

Can JPL use this data in a survey report for the Department of Energy?

X ves per comversation with Michael Orchowski on 8/7/78.

] v

[:] Maybe (A "maybe'" will be considered a 'mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL

survey team?

IEI Yes
[:] No
[:J Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

IEI No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

General Motors (GPSIM)
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JET PROPULSION LABORATORY California Institute of Technology « 1800 Oak Grove Drive, Pasadena, California 91103

EVC, Inc. ’ .
wt

Attn: Mr. Strumpell _ / 5 y nyvvb‘j(LwaJ

9016 Aviation Blvd. (/Ll""‘”' ”j.“’“, |

Inglewood, CA 90301

Dear Sir: /q,é /) 7

The Jet Propulsion Laboratory (JPL) has been requested by the Department of
Energy to conduct a survey of au;cmotive~perfcrmance simulation capability
within the United States and, In particular, electric and hybrid vehicle
performance simulation capability within the industry and government ‘sectors.
The results will be published and made available to the public.

Attached is a questionnaire designed to give JPL a brief indication of your
automotive performance simulation capability. The questions are yes/no or
multiple-choice types which will .convey information to JPL with a minimum

expenditure of your time. The questionnaire should require approximately
10 minutes to complete.

Please help us by indicating your answers to the questions and returning the
questionnaire in the self-addressed, stamped envelope provided. Your prompt
response will be greatly appreciated.

It is emphasized that this is a request for information only and does not

constitute a commitment, implied or otherwise, that JPL will take any pro-
curement action. JPL or the Government cannot be responsible for any cost
incurred in furnishing this information.

Very truly yours
/‘.

-,,{a{/ A Lai

o PR ca, Supervisor
Fllgnc/?roJect &
Civil Systems
Procurements
PD:cm

enclosure j “; X-

NOV L 7 1977

Telephone 354-4321 Twx 910-588-3269 Twx 910-588-3294
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EVC INE || e | bulletin

EVC - 400 - 600 AMP-1
J \. ) ISSUED: AUGUST 12, 1977

DESCRIPTION

EVC motor controllers utilize the unique characteristics of a very high current switching
transistor which is produced by the Semiconductor Division of EVC, Inc. The primary function of
this controlier is to smoothly and efficiently control the speed of DC wound field or permanent
magnet traction motors from zero to full speed using a chopper circuit.

An unusual feature of the controller is that of current multiplication at low motor speeds,
increasing torque and efficiency at start-up and acceleration. Transistor current controllers do
not use the complex commutation circuits used in SCR controls. Operating efficiency is at 98%
or more throughout the entire control range greatly increasing operating time of battery

operated systems.

DESIGN FEATURES

e Operation

o Low Voltage Protection

o Thermal Protection

o Short/Circuit/Protection
e Current Limiting

e Soft Start

e Led or Audible Warning

EVC -400-600 AMP-1

SPECIFICATIONS
Voltage — 12to*72VDC
Current  —  400to *600 amp

models
Voltage
drop: — 1.2Vat400amp
Weight — 12.51bs.
Size — 10%x7%x4

(*) 300 amp-72v models (plus all 400,
500 and 600 amp models) are
double-width.

Controller transforms high voltage and low current from the
battery to a low voltage, high current to the motor resulting in
extremely efficient use of the battery.

Controller turns off if battery is too low. Circuitry protects from
low voltage. Can prevent motor burnouts.

Output current cuts back if overheated.
Output stops if controller is shorted.
Controls maximum battery current. Reduces battery drain.

Factory set delay circuit makes for more gradual acceleration
Helps conserve battery charge.

Battery condition indicator circuit can operate LED or horn

low voltage warning 1 ??
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100 or greater amps per horsepower are required. This varies with the load; i.e., weight and grades
involved. A motor inductance of at least .5mh is necessary for proper operation.

The series wound motor and most PM motors are ideally suited for operation by the controller.
Shunt motors are unsuitable.

Use #4 cable or heavier dependent on lead length and current. Long cables create destructive
“spikes”. Keep controller to battery cables to a minimum, preferably less than 36 inches.

It is essential to mount the fins exposed to open air. The controller must dissipate at least one watt
per amp during peak load conditions. Should the motor slow after heavy current drain, thermal
cutoff has been reached (approximately 70°C), indicating that more cooling is required. A small
blower strategically located will alleviate this condition.

An emergency contactor may be added in the battery positive lead but MUST be first on, last off, in
relation to the motor contractor/reversing device.

WARNING ‘

EVC WINC 5,

ELECTRIC VEHICLE COMPONENTS
9016 AVIATION BOULEVARD
INGLEWOOD, CALIFORNIA 90301

(213) 645-3020

DC MOTOR CONTROLLER ® DC TO AC INVERTER ® WATT HOUR METER ® BATTERY TO BATTERY CHARGER

0% - )
Dmeamenss, - .
REMOVEABLEALUMINOM a4 8% MOUNTINGHOLES - et Sk
COVERIS NOT FURNISHED - 11/32 plA 4 PLACES SINKS
WHEN EVA-115MOUNTING ’
CASE/BLOWER IS ORDERED, '3
o & ¥
EXPOSEFING OF HEAT b | K3
SINKSTOMOVING AIR
TOPVIEW . -
POT
5KUPTOB0K o) |
PLUG-IN ] I 1
RECEPTACLE ® ® .
RED <  +12Vin IT = H M+ l -
BLUE - BV ) /"IQHQ_HEI L
«€®-YEL - CONTROL D,:: HXICOPPERBARS™ | 358 1)y ¥ L e |e-tie
BRN ~ NEGATIVE %,
GRN ~ NEGATIVE rys
WHITE —  LEDout q 3
LED = ) ; 4
[ J
HORN
LEBN 1
AN e VAN =
// /\\\\ SINKS ‘ ¥
LOW-VOLTAGE SIGNAL 898 ‘I ) k
. - - .
PHYSICAL DIMENSIONS - j

MOMENTARY reverse battery connection will -PERMANENTLY damage controller. Service
battery connections monthly to maintain good contact, as this increases life of system.
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the

1.

2.

Your name Y4 ? K L L

Your company %&f/l\/'—' , M /df'/gw

Your company address [ C 0 T ﬂ 3L

Ui . of Crbnt

W/L«;k S s XOSO?

Your mail stop

Your department _&@M % ’(‘/]///m.(’ [,/\.M/&ﬂ

Your title Z&MM

Your phone number £7[ ?‘;‘ - 7 0ﬂ .3

Indicate the funding source of your simulation program(s).
D All government funding

D Some government funding

D No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)

Iﬁf your company does not have an automotive simulation program, go to question 15.

DNO

Please list program names which are in a usable state,

=207
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Engineering Staff

m General Motors Corporation
General Motors Technical Center
Warren, Michigan 48090

December 1, 1977

Mr, O. Figueroa

Supervisor, Flight Project &
Civil Systems Procurements

Jet Propulsion Laboratory

California Institute of Technology

4800 Oak Grove Drive

Pasadena, California 91103

Dear Mr. Figueroa:

Mr. Walter Cattin of Transportation Systems Division forwarded your
questionnaire to me for completion. Engineering Staff developed the
GPSIM simulator (and predecessor programs) over a period of more than
fifreen years. We maintain the program for all of General Motors, where
it is widely used,

| have added some explanatory notes to your questionnaire. You may
obtain further details from Dr. Klose and Mr. Heinburger at JPL who
have (non-current) documentation.

| hope this information is helpful. We would be willing to provide
additional information on GPSIM, provided the inquiry has some
reasonable relationship io the business interests of General Motors
Corporation. Please address any additional inquiries to

Dr. F. W. Bowditch, Environmental Activities Staff, General Motors
Technical Center, who coordinates inquiries from organizations such as

JPL‘
. Very truly you%
(/ﬁ -
D. T. Lewis
Advance Product Engineering
DTL/fk
enc.,

cc: C. E. Scheffler —2 02

F. W. Bowditch
C. Marks
W. J. Cattin
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VEHICLE
SIMULATIOR
QUESTIONNAIRE

Please provide the following information:

Your name D. T. Lewis

Your company General Motors Corporation

Your company address Advance Product Engineering

General Motors Engineering Staff

General Motors Technical Center, Warren, Michigan 48090

Your mail stop APE/2-E .

Your department Advance Product Engineering
Your title Sr, Staff Project Engineer
Your phone number (313) 575-1153

If your company does not have an automotive simulation program, go to question 15,

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some government funding

No govermment funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes Name of Program(s) GPSIM
D No
3. Please list program names which are in a usable state,
GPSIM

2073
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Is your program(s) available for public use?

We have previously supplied GPSIM to the Department of Transportation, and
D Yes 15 the National Research Council of Canada. We would be willing to
D No discuss the implications of this question.

Is the program(s) described in any publicly available technical publications?

Yes SAE 720043 (Jan. 1972)

E]No

Can your simulation program in some manner simulate or predict performance of:

Heat-engine vehicles Any engine which can be represented with data
tables, including gas turbines with time delays

Electric vehicles due to gas dynamics. For electric vehicles,
battery effects are estimated after simulation to
Hybrid vehicles simplify computation and limit costs (quite successful).

1 Program extensions might be required for hybrid engines
D ALl of the above using energy storage (batteries, etc.), but flywheel

D None of the above hybrids have been simulated successfully.

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used PL/1

IBM 370/145 and up

The computer(s) it runs on

The approximate number of source code cards 300,000

The approximate number of routines 90 compileable modules

Core storage requirements 430 K bytes min. variable (uses dynamic storage)

Your simulation program(s) is:
m Well documented

D Partially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

2 =207
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10.

11.

12.

13.

14,

Is your simulation program(s) designed for:
D Batch mode operation

D Interactive mode

@ Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

EPA urban

EPA highway
Some or all SAE J227 schedules
other. All GM, any USA=specified schedules

Can JPL use this data in a survey report for the Department of Energy?
Yes
[ o

El Maybe (A “maybe'" will be considered a "no'" until resolved)

" Are you willing to discuss your simulation program(s) further with a JPL

survey team?

Yes

B No

G Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

Yes Who? . Dr. Gerhard Klose

Mr. D. Heinburger
D No

Please list other U,S. companies you know with automotive performance -
simulation programs of any type.
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| ARGONNE NATIONAL LABORATORY

RECEIVED
DEC 8- 1977
’ December 2, 1977 “FCTION 622

Mr. 0. Figueroa
Flight Project &
Civil Systems
Procurements

Dear Mr. Figueroa:

In accordance with your request of 11 November 1977 to complete
a Vehicle Simulation Questionnaire, the attached completed
questionnaire is transmitted.

-~

Our work involves the testing of electric vehicle batteries;
therefore, simulation programs are important to us. The list
that you are compiling will be most helpful. May we request that
a preliminary copy be mailed to us so that we can have the advantage
of this information as soon as possible.

Sincerely yours,

il Homdo—
Fred Hornstra

Group Leader,
National Battery Test Laboratory

FH/sb

Enclosure

S0

9700 South Cass Avenue, Argonne, lllinois 60439 * Telephone 312-739-7711 * TWX 910-258-3285 - WUX LB, Argonne, lllinois
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name __ \/\)r‘”\“ow\.\ H L.'—D%Lwc&
Your company E’\fq‘m/w\ﬁ— ch'l‘dwc«,[ Lo\‘oov-w"vv;,

Your company address 9700 S, Cass Ave
Uy 20

A‘V‘c}mwa . Til. (o429

Your mail stop

Your department C"\?—*MEW\«( E"\"L:V»’-'-&-\ﬂ:mc. tbt'u.
Your title E.E.
Your phone number 312 ~-739 ~727214 _Ext. 5889

If your company does not have an automotive simulation program, go to question 15.

Indicate the funding source of your simulation program(s).
[Z All government funding

D Some government funding

D No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

@ Yes Name of Program(s) E‘ébl-rtm U@»Q/\Cc.te Sr'wxu[wﬁc'm\, fp./‘olqrwux

Please list program names which are in a usable state,

EVsVY

=207
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Is your program(s) available for public use?

D Yes

Is the program(s) described in any publicly available technical publications?

D Yes
E No

Can your simulation program in some manner simulate or predict performance of:

D Heat+engine vehicles

Electric vehicles

D Hybrid vehicles
D All of the above

D None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used__ FORTRAN o CsmP TIL ( C SSL\)

The computer(s) it rumns omn T6WM 370 —(as

The approximate number of source code cards 400 — 509 iv\c,lm(c‘m' Aot fibles
The approximate number of routines L/
Core storage requirements ROV K B;{}u MAN  vtiann "@)\iomm Fesa

Your simulation program(s) is:
D Well documented

D Partially documented

@ Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[ ves 208
DNO
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10.

11,

12,

13.

14,

Is your simulation program(s) designed for:
EZj Batch mode operation

D Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones: ‘

(] ErA urban

D EPA highway

g/Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

g/Yes
D No

D Maybe (A "maybe'" will be considered a "no'" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

B ves
D No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

G Yes Who?

X o

Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the follomng information:

e Lewrs £ Unnewehr

Your company Forj Mﬂ 7—0/" éﬂ

Your company address RS careh Laf ., Rm. 3034
Box 2053
Dearbeorn , ML #£/2/

Your mail stop___ K. 3036

Your department [/!07*1"/44'/ 5457‘—41”5

Your vitie Lrtneptal S7a FF ﬂ_,q//;ee/

Your phone number

If your company does not have an automotive simulation program, go to questiom 135,

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some government funding

ﬁNo govermment funding

2, Are you currently using any of your simulation programs for some type of
vehicle study?

B( Yes Name of Program(s) g//

DNO

3. Please list program names which are in a usable state,

" D2.F4 — AN-efec7ric yehie/e

Pl = Engue - 15’.7/7?/'1/ /0/-4'/ Ve/ /r/r/e_/_/d

SERAYE - Turbme -quf?rq Seriés fybrid vedise @ |

FwHYB = Flywdee/- 54/7‘6/‘# {Ijr// yehic/-
2 ! o~

:




4, Is your program(s) available for public use?

&* D Yes

ﬂNo | }

5 5. Is the program(s) described in any publicly available technical publications? |
\gYes D}— F¢

‘f D No

6. Can your simulation program in some manner simulate or predict performance of:

gHeat-engine vehicles

ﬂElectric vehicles
ﬁl—lybrid vehicles
gAll of the above

D None of the above

T~

e L R

(Please define your meaning of "Hybrid".) Z,ﬁ ﬁ nerq/ ., ZZQ 6/
q with Zwe or mere Zysls of cnergy Shrogs
7. Piease describe your program(s) in terms of:

The programming language used Fbl" frlﬂ 4"
The computer(s) it runs on Qfé -"/g
The approximate number of source code cards /f”’& -‘5/’/'/09)

The approximate number of routines /ﬂ F/ /ﬁe //’7857) ﬂ,

are /2. 54’{/91'&? rems ar
Core storage requirements

8. Your simulation program(s) is:

D Well documented
D Partially documented

}; ﬂl\lot too well documented
I

j 9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

K Pl 211
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10. Is your simulation program(s) designed for:

D Batch mode operation

ﬁlnceraccive mode

{__-l Both of the above

11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

gEPA urban
\gEPA highway

~$¢Some or @SAE J227 schedules

DOtherM ”PJ f&f Fﬂfﬂ, 5./7‘?, &Cz
__ Suburba

g/]

12, Can JPL use this data in a survey report for the Department of Energy?

ﬂ&'es

DNO

D Maybe (A "maybe'" will be considered a "no" until resolved)

13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D No
D Maybe

14, Have you discussed your simulation program(s) previously with JPL personnel?

XYes Who? é hczgy Fl"d‘l) /f

DNO

15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.

_Garrell Aweseqreh, &/, EF, WesTingfous &,
General Research, Exxop
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P VEHICLE
\i SIMULATION
’ QUESTIONNAIRE

Please provide the following information:

Your name ,_4!‘&'7’// /77, \.{-‘A'Z-Uﬁjgfé

Your company M/V/V_é@f//hl‘f OF _ALABAMA N HanTL vy LE

Your company address__BoX /o%? M NTr o iLE RBlhbama 35893

Au7s ohec £ CopTEr

Your mail stop

Your department ﬁl’/\/f°/\’ Epy o yrzon) IENTAC 42 5/1/5&6}/ (lourer

Your title ARESEARCH Alroe, A7E

Your phone number

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding

D Some government funding

: E No government funding

2, Are you currently using any of your simulation programs for some type of
vehicle study?
E Yes Name of Program(s)
D No

3. Please list program names which are in a usable state,

77;51‘6’ Pooceamd _HAJE  Bepd A2Aprel FRon m}l,‘;»mg( Aoplicarzens
7/

AN D HAvE AD e dlE A5 Jacy

R

R Ty

EYE)

i P




Is your program(s) available for public use?

Yes

D No

Is the program(s) described in any publicly available technical pubiications?
D Yes

m No

Can your simulation program in some manner simulate or predict performance of:
@ Heat-engine vehicles

Electric vehicles

D Hybrid vehicles

[] A11 of the above

D None of the above

(Please define your meaning of "Hybrid".) CJOMJ/N@TA:J of Two 0z mone

mEThedr [Fop Pmdw/lu/q PoeR.  For Ax Aummab(s
Please describe your program(s) in terms of:

The programming language used ForTen ) //

The computer(s) it rums on __4AM/&AC //OF

The approximate number of source code cards (200

The approximate number of routines 7

Core storage requirements 670/6

Your simulation program(s) is:
D Well documented

D Partially documented

@ Not too well documented

If your simulator(s) can accommodate hybrid wvehicles and/or heat-engine
vehicles, can it accept emission maps?

(] ves 2/17/

el
.
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\/i‘: 10.
11.
12,
A
13.
14,
15

Is your simulation program(s) designed for:
M Batch mode operation

[:] Interactive mode

D Both of the above

If your s:aulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omnes:

D EPA urban

D EPA highway

@ Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

@ Yes
D No

D Maybe (A "maybe'" will be considered a '"no" until resclved)

Are you . willing to discuss your simulation program(s) further with a JPL
survey team?

g Yes
D No
D Maybe

D Yes

X wo

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

eysier.  Crpieanson) — A945 pevelopet utdtc 4 sovcimimerr” (omrencr
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VEHICLE
STMULATION
QUESTIONNAIRE

Please provide the following information:
Your name /"V‘H&/?W(‘k £ / ey
Your company [=lde v gnn‘;i"le‘@v’;% q
/ ’ U n/
Your company address ,77%% (.LWPV’P‘\I L 26 o

o
\.«/eﬂe,mQJ Wi 63493

Your mail stop

Your department

Your title f}i,d n-g vy~

Your phone number é‘?ﬁg - 43 "gc/)é?

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some government funding
& No government funding

2, Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)
E No
3. Please list program names which are in a usable state, ‘
Cow bu-\»éﬁr (Dé’ﬁi\q'lf’\ &?mcﬁlﬂ é{ vid U, Iotrl—\'c)m é')‘c R

H)lﬁ‘jv/amk& H%I {A;}!‘(‘ﬁ \j{’.{/\f(ﬁi(? (j‘%‘,«}ew ﬂ;n
) ¢/
= 1 =
Move ‘w&ﬂvm«i&ﬂvx 5 auailkble «5[@%1{1 you ,,jesﬁwe 4 Sov jeev
use. ?}gﬁﬁg wv'tr'{e z"c '\/OLL \A;’ﬁ‘v\"\l 60.:/5117/#3 tMAFM{‘S/ ‘5’4@‘ \'ﬁé)

“ ;
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Is your program(s) available for public use?

& Yes
D No

Is the program(s) described in any publicly available technical publications?
g Yes P}‘ D '/r\wmb {:9‘/ F‘}'ijevték . = /ﬁ/é v~
[] wo i P ¥ Wished 3 C’ﬁﬁ v«g\'\\ dz o 12774

A\/o i[(lv'\bblv 5P Is;,t,.,: .

Can your simulation program in some manrer simulate or predict performance of:
&Heat-engiue vehicles

D Electric vehicles

& Hybrid vehicles

D All of the above

D None of .the above

(Please define your meaning of "Hybrid".) i“'5 j{iﬁ*’k C\Zm'cg/é@rﬁ A__gerifs

ziw‘r?e. )sz‘@[i uﬂ]'t\m K “m‘-ev:ncm( @«Om\/)ué‘hcw\ é’tmh% Drimeé
Wy e ’@vxo{ with -évws‘v)} stveeal bx/ &emlvwwz‘mci 2 3&’5 W

Please describe your program(s) 'in terms of:

The programming language used i%\r‘““l'YﬂV\ ;
 —
The computer(s) it rums on Lj U;L \/A’Q/

The approximate number of source code cards g\:’

The approximate number of routines 2—

Core storage requirements £€0'ﬂ o

Your simulation program(s) is:
D Well documented
&Partially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

Tes Tﬂ A Gr{ j tjritwecoa Pdf\”wm"!\
0w 217
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10.

11,

12,

13,

14,

15.

Is your simulation program(s) designed for:

m Batch mode opération
[:] Interactive mode o

D Both of the above.

If your simulator(s) accommodates any SAE or Federal driving schedules, ,
please indicate which ones: -:L’}- Cawn appe # an 5@&4(5@“,)@ P
@ EPA urban A A;jl\_\%gcﬂ Lovm (\}glmi-“\!’ af’ one 9’(2(:5.':26/

in terya f5,>
(] EPA highway

@ Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

m Yes
[ wo

D Maybe (A "maybe" will be considered a '"mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

m\ Yes
D No | ‘ ' ;
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?
m No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

w*a 654)&%5 [/o’zeacelﬂl«v fo ﬁamk
Dwivevsidy D‘SL wiswhﬁ»i‘n
Maclisou | Wi
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Non P ]A/[/‘;"di)

Your company Les 7i¢3°/" E?U;ﬁmé‘ﬁ'f M/{%&«/ Ly
Your company address 2X40 Cfﬂ’/”ﬂﬁddd ﬁ‘

/4/0@/@/164{, Ca 92704

Your mail stop /V//A

Your department

Your title /2/‘??\}" ,

Your phone number C7/6:L éBO "—225d

If your company does not have an automotive simulation program, go to question 15,

Wedre manafpetuichs of Oarle)y CAMGEIS o DC fpheh Suppres

1.

Indicate the funding source of your simulation program(s).
D All government funding

D Some government funding

D No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)

DNO

Please list program names which are in a usable state,

=17
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VEHICLE
STMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Harold H. Va]enti?ne

Your company NASA-LeRC

Your company address 21000 Brookpark Road
Cleveland, OH 44135

Your mail stop 500-125

Your clelmrtmem:Systems Analysis & Assessment Office

Your title _JSection Head - Propulsion Systems Analvsis

Your phone number __ FTS 294-6347

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
izj All government funding
E] Some government funding

[:] No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
Yes Name of Program(s)_Vehicle Fuel Economy Program
E] No

3. Please list program names which are in a usable state,

Same as above

2220




4.
! 5.
|
i 6.
;
3
@
7.
‘ 8.
;
-‘ 9.
i

Is your program(s) available for public use?

D Yes
No

Is the program(s) described in any publicly avazilable technical publications?

D Yes
No

Can your simulation program in some manner simulate or predict performance of:

Heat-engir'le vehicles
D Electric vehicles
Hybrid vehicles

D All of the above

D None of the above

(Please define your meaning of "Hybrid".) _Heat Engine - Flywheel

Please describe your program(s) in terms of:

The programming language used Fortran

The computer(s) it runs on __1BM 360, Univac 110

The approximate number of source code cards 1000

10

The approximate number of routines

Core storage requirements
Your simulation program(s) is:
D Well documented
Partially documented
D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

] = 221




10.

11,

12,

13.

14,

15.

Is your simulation program(s) designed for:
D Batch mode operation
D Interactive mode

Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

@ EPA urban

EPA highway
@ Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?
Yes
[ wo

D Maybe (A '"maybe'" will be considered a "no'" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

m( A listing of the program was sent to JPL early in November through tt}e
Tes Electric Vehicle Office. We have discussed our program previously with
E] No Don Heimburger of JPL.

D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

@ Yes Who? Ban Heimburger

DNO

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

222
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Please provide the following information:

VEHICLE
SIMULATION
QUESTIONNAIRE

Your name W. H. Fengler

h d
Your company address 29440 Calahan Road,

Roseville, Michigan, 48066.

23651 Fordson Drive, Dearborn, Mich. 48124

Your mail stop

Your department Manufucturing Engineering

Your title General Partner

Your phone number (313) 779-6800 & 562-7629

If your company does not have an automotive simulation program, go to question 15,

1.

Indicate the funding source of your simulation program(s).
[] All government funding

D Some govermment funding

E] No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

O] es Name of Program(s)

E] No

Please list program names which are in a usable state,

223



%. % VEHICLE
SIMULATION
QUESTIONNAIRE
Please provide the following information:
? Ernest H Wakefield
Your name ‘
Linear Alpha Inc }
Your company
1927 Sherman Ave |
; Your company address
i Evanston Illinois 60201
i |
y Your mail stop
g Your department
; P ident
4 Your title residen
: Your phone number
.
E zéi If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
E] All government funding
Ej Some government funding

E] No government funding

2, Are you currently using any of your simulation programs for some type of §'
vehicle study? {
Yes Name of Program(s) ... Electric vehicle
E] No ;
3. Please list program names which are in a usable state, i

224
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Is your program(s) available for public use?

D Yes . 1

b
£~

-
4

5. Is the program(s) described in any publicly available technical publications?

D Yes
D No
6. Can your simulation program in some manner simulate or predict performance of:
, l:] Heat-engine vehicles
l Q Electric vehicles
! D Hybrid vehicles
! B] All of the above

» D None of the above

\ (Please define your meaning of "Hybrid".) Double energy source
1
7. Please describe your program(s) in terms of:
Fortran

The programming language used

The computer(s) it runs on

The approximate number of source code cards 8 inches

The approximate number of routines

Core storage requirements Use CDC 6600

8. Your simulation program(s) is:

E] Well documented

D Partially documented
D Not too well documented

9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

%fr . D Yes can be accomdated

= 225
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10.

11.

12,

13,

14,

15.

Is your simulation program(s) designed for:
D Batch mode operation

D Interactive mode

E_-_:] Boch‘ of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA urban

D EPA highway

D Some or all SAE J227 schedules

D Other any can be accomodated

Can JPL use this data in a survey report for the.Department of Energy?

@ Yes
D No

D Maybe (A "maybe'" will be comsidered a 'mo" untii resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Yes
D No
E Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

@No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name _ B. T. Macauley/E. J. Peters/D. H. Anderson

Your company Ford Motor Company

Your company address New Concepts Research Department

Scientific Research Lab. - Room S-1055

Dearborn, Michigan 48121

Your mail stop

Your department

KO507 - New Concepts Research Department

Your title

32-29345/59-41563/32-21504

Your phone number

If your company does not have an automotive simulation program, go to question 15.

1, Indicate the funding source of your simulation program(s).
E] All government funding
Some government funding

E] No government funding

2, Are you currently using any of your simulation programs for some type of
vehicle study?
Yes Name of Program(s)..TOFEP (Corporate P & E Programs)
E] No
other
3. Please list program names which are in a usable state,
VEHBASIC (Perf.) NEWD2.F4 (Electric Vehicle P & E)

VEHIPERF (Perf.)

CVRT (Fortran Economy)

Pl (Electric Hybrid P & E)

227
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Is your program(s) available for public use?

[:J Yes

Iil No

Is the program(s) described in any publicly available technical publications?
[:] Yes

[z] No

Can your simulation program in some manner simulate or predict performance of:
[:] Heat-engine vehicles

[] Electric vehicles

[:] Hybrid vehicles

Ail of the above

[:] None of the above

(Please define your meaning of "Hybrid".) _Vehicle has on-board 2 or more

separate but integrated propulsion systems.

Please describe ycur program(s) in terms of:

The programming language used Basic, Fortran & Structured Fortran

The computer(s) it rums on DEC-10 & Honeywell 6000

The approximate number of source code cards Unk.

The approximate number of routines Unk.

Core storage requirements Unk.

Your simulation program(s) is:
[:] Well documented

[:] Partially documented

per telephone call by D. A. Hetimburger 3/21/78
to B. Macauley

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

Ii' Yes Some can. ‘:;? ¢§;7~
[J wo ,_'2

Not too well documented



10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
D Batch mode operation

D Interactive mode

Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

EPA urban
EPA highway
Some or all SAE J227 schedules

D Other_  SAE Driving Cycle and Corporate Cycles

Can JPL use this data in a survey report for the Department of Energy?

~V 'y

{X| Yes
[:] Mo
D Maybe (A "maybe'" will be considered a "mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

Yes Willing to discuss capability.
No Not willing to discuss program details.

D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

G.M., Chrysler, AMC, TECO, Aeroijet - General, G.E., Eaton

(Based upon publically available information)

=g
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name D’ L. —L—~ \/6% Aggs\ 34@/\{ rD( V@ GLCW

Your company \ @cce = l VMS bQO‘V —C«._\l-’Lm LL%TL \L’né(a
Your company address T lewe = A ?f U/er/d

(‘\pu@j/f 5*&-5«“4&@% levacs
Your mail stop N A

Your department

Your title A55L>404\)Q D(V&c‘&fﬁﬂﬁ ue«ﬁ (ﬂr "VJW/) SM( 65&’%6/
Your phone number F7 | (% }j (1/5 ‘ 7 l l / -

If your company does not have an automotive simulation program, go to question 15.

1, Indicate the funding source of your simulation program(s).
D ALY government funding
Some government funding ( -~ 6Oz C‘ﬂé’l}‘ia ﬁv—c@r/{}
D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

E/ Yes Name of Program(s) iWOS M 3 SHACS 60/\/‘(&‘3}
O w BeeeieR W 4 Cunck
ADuMM Y

3. Please list program names which are in a usable state,

édum,e Lt 4/46'0{ ‘
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Is your program(s) available for public use?

yd
E Yes

Is the program(s) described in any publicly available technical publications?

@(Yes

D No

Can your simulation program in some manner simulate or predict performance of:
E:] Heat-engine vehicles

K] Electric vehicles MDQ‘CL/_‘( ‘Z wb/&{_e& 7/M,,,M_,¢,(_

@ Hybrid vehicles % ‘“

[] ALl of the above

D None of the abowve

(Please define your meaning of '"Hybrid".) mm&s Lo &M u~2rg éz»

Ll \‘LQ_ S StV CEL S & P et O,
\

Please describe your program(s) in terms of:

The programming language used [ @Z’maw

The computer(s) it runs on A/V"tﬁa/(/‘ l 4:70 \//é:'

The approximate number of source code cards

The approximate number of routines

Core storage requirements

Your simulation program(s) is:
Ea/Well documented

E] Partially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[] ves 231
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10.

11.

12,

13,

14,

15.

Is your simulation program(s) designed for:

s

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

[:] Batch mode operation
[:] Interactive mode

[:] Both of the above

[:] EPA urban

[:] EPA highway

N
[:] Some or all SAE J227 schedules &gﬁx
[:] Other

Can JPL use this data in a survey report for the Department of Energy?

Egi Yes
[ v
{:] Maybe (A "maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

E:] Yes
EEq Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

Egi No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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i VEHICLE

SIMULATION
QUESTIONNAIRE
Please provide the following information:
Your name __ L Bo [e)8100RE
Your company_ JRA FAL EAR  LTH
" Your company address Z/09 ,T,AC/(SOKJ /2(/,
Avw Arpor, JHrep, 4803

Your mail stop:

Your department .

Your title

Your phone number _3/3 — 769 30373

{ If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some government funding

[___l No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
D Yes Name of Program(s)
D No

3. Please list program names which are in a usable state,

™
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Is your program(s) available for public use?

[:J Yes

Is the program(s) described in any publicly available technical publications?

[:j Yes
[:] No

Can your simulation program in some manner simulate or predict performance of:
[:] Heat-engine vehicles '

[:j Electric vehicles

[:] Hybrid vehicles

[:J All of the above

[:] None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used

The computer(s) it runs on

The approximate number of source code cards

The approximate number of routines

Core storage requirements

Your simulation program(s) is:
[:] Well documented

[:] Partially documented

[:J Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

= 23
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10.

11.

12.

13.

14,

Is your simulation program(s) designed for:
[:] Batch mcde operation

[:J Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

[:] EPA urban

(] =PA nighway

D Some or all SAE J227 schedules

] other

Can JPL use this data in a survey report for the Department of Energy?

[:] Yes
[:] No

[:] Maybe (A "maybe'" will be considered a 'mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

_E:] Yes

[:] No
[:] Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:] Yes Who?

[:] No ‘

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

(iesivg T o Mk gaill.
| J 7
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m General Motors Research Laboratories

Warren, Michigan 48090

January 3, 1978

Mr. O. Figueroa, Supervisor

Flight Project & Civil Systems
Procurements

Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California 91103

Dear Mr. Figueroa:

Some time ago you addressed a request for information
concerning simulation programs to the General Motors
Research Laboratories. We use a large number of simula-
tion programs for varied purposes and I have attached
three separate responses to your inquiry.

Sincerely, N

]

Joseph B. Bidwell
wxecutive Director

JBB:el
Attach.
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@ VEHICLE
€ o SIMULATION
QUESTIONNAIRE

Please provide the following informatiom:

ve 7 Veicrers

Lesespes LAHBS, & N Coerr

12 g £ Moonwn Fasos
MZ,Z&'A//, A/  FBoFo

Your name

Your company

Your company address

} Your mail stop .
| L e ELEScqH2cH

Your title ﬁSS‘;T D‘-—Cﬁ? /q«‘-‘-—'—/‘?ﬁ
Your phone number CBIB) 'S~7~5_‘ 2 ?7}

Your department

G If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).

D All government funding

Ly D Some government funding

m No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

m Yes Name of Program(s) éﬁs‘/M
D No '
3. Please list program names which are in a usable state.

& S/ M
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5.
6.'
|
]
7.
8.

Is your program(s) available for public use?

D Yes

Is the program(s) described in any publicly available technical publications?

@ Yes

D No

Can your simulation program in some manner simulate or predict performance of:
@ Heat-engine ve.hicles

D Electric vehicles

D Hybrid vehicles

D All of the above

D None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used PL / {

The computer(s) it runs on {BM 370://43

The approximate number of source code cards = ga“ES

The approximate number of routines so

Core storage requirements Soo K

Your simulation program(s) is:
D Well documented

@ Partially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

@ Yes 23 Z
D No



10.

11,

12,

13,

14,

15.

Is your simulation program(s) designed for:
@ Batch mode operation

D Interactive mode

D Both of the above

If wour simulator(s) accommodates any SAE or Federal driving 'schedules,
please indicate which omes:

EPA urban

4 EPA highway
(Z Some or all SAE J227 schedules

[] other

Can JPL use this data in a survey report for the Department of Energy?
Yes

(] wo

D Maybe (A "maybe'" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

@, Yes
D No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[Z]Yes Who? /%Ms ST&2II A SO~ (EFT AT

DNO°

Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name John S. Collman

Your company_General Motors Research Laboratories

Your company address__Warren, Michigan 48090

Your mail stop

Your department Power Systems

Your title DRDepartment Head

Your phone number _313-575-3144

If ‘your company does not have an automotive simulation program, go to question 15,

1.

Indicate the funding source of your simulation program(s).
D All government funding
D Some government funding

No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

Yes Name of Program(s).SIL Engine/Flywheel Hybrid

DNO

Please list program names which are in a usable state,

Single shaft gas turbine/CV transmission (of many types)

Split flow compressor - single hsaft gas turbine

SI Engine/flywheel hybrid

Dual shaft gas turbine/torque converter

Gas turbine electric hybrid 0
SI electric hybrid .—2 5




‘i

Is your program(s) available for public use?

D Yes
No
Is the program(s) described in any publicly available technical publications?
[:] Yes
B No

Can your simulation program in some manner simulate or predict performance of:
D Heat-engine vehicles

D Electric vehicles

D Hybrid vehicies

Q All of the above

D None of the above

(Please define your meaning of "Hybrid",) _More than one power Source

Please describe your program(s) in terms of:

The programming language used_. FORTRAN

The computer(s) it runs on IBM

The approximate number of source code cards

The approximate number of routines

Core storage requirements

Your simulation program(s) is:
D Well documented

Partially documented

D Not too well documented

If your simulator(s) can accommodatz hybrid vehicles and/or heat-engine
vehicles, can it gccept emission maps?

241
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10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
D Batch mode operation ;
D Interactive mode

Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

EPA urban

EPA highway

@ Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

@ Yes per conversation with John Collman on 2/7/78

DNO

D Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

E] Yes
D No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

&] Yes Who? S. G. Liddle, formerly of GMR

DNO

Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Tsih C. Wang

Your company General Motors Corporation

General Motors Research Laboratories
Your company address

Warren, Michigan 48090

Your mail stop

Your department Electrical Engineering

Your title Assistant Head

(313) 575-3119

Your phone number

If your company does not have an automotive simulation program, go to question 15,

1. Indicate the funding source of your simulation program(s).
Ej All government funding
[] Some government funding

No govermment funding

2, Are you currently using any of your simulation programs fer some type of
vehicle study?
Bj Yes Name of Program(s).__EVSIM
Ej No
3. Pleas& list program names which are in a usable state,
EVSIM

Y
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Is your program(s) available for public use?

[:] Yes

@No

Is the program(s) described in any publicly available technical publications?
[:] Yes

lﬁ' No

Can your simulation program in some manner simulate or predict performance of:
[:] Heat~engine vehicles

Eiﬂ Electric vehicles

[:] Hybrid vehicles

[] A1l of the above

[:] None of the above

(Please define your meaning of "Hybrid".)

Piease describe your program(s) in terms of:

The programming language used PL/T

TBM 370
The computer(s) it runs on ‘

The approximate number of source code cards - EQTYO

The approximate number of routines .

Core storage requirements '2'67 K b;*es
Your simulation program(s) is:
W‘el‘l documented
[:] Partially documented
[:] Not too well documented

If your simulator(s) can accommodate hybrld vehicles and/or heat-englne
vehicles, can it accept emission maps?

0w o
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i 10. Is your simulation program(s) designed for:

D Batch mode operation
D Interactive mode

Both of the above

11, If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

EPA urban
EPA highway

@ Some or all SAE J227 schedules

D Other

12. Can JPL use this data in a survey report for the Department of Energy?
? Yes
D No
D Maybe (A "maybe'" will be considered a '"mo" until resolved)

13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?

? Yes
D No
D Maybe

14, Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

No

15. Please list other U.S. companies you know with automotive performance
simulation programs of any type.

General Electric, Ford, TRW Systems, etc.

-
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I VEHICLE
SIMULATION
QUESTIONNATRE

Please provide the following information:

Your name CECIL E. DIETRICH

Your company AMERICAN BETECTRIC CAR COMPANY, TECTRAN DIVISION

Your company addvess___5452 BUSINESS DRIVE

HUNTINGTON RBEACH, CALTIFORNIA

Your mail stop 5452 BUSINESS DRIVE, HUNTINGTON BEACH, CA. 92649

Your department

PRESIDENT

Your title

Your phone number __(714) 898-3933  (213) 431-3903

<§; If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
E] All govermment funding
E] Some govermment funding

E] No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
E] Yes Name of Program(s)
E] No

3. Please list program names which are in a usable state,
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VEHICLE -
SIMULATION .
QUESTIONNAIRE

Please provide the following information:

Your name W. A, Buzzell

Your company__ REL

Your company address___1209 Lake Ave.
' Lake Worth

" Florida 3346D

Your mail stop

Your department _. Engineering

Your title Senior Project Engineer

Your phone number __ 305 --588 - 1148

. I S’our company does not have an automotive simulation program, go to question 15,

1.

Indicate the funding source of your simulation program(é).

' D All government funding

Some government funding
D No govermment funding

Are you currently using any of your simulation programs for some type of
vehicle study? ‘ :

Yes Name of Program(s) . S° below

D No

Please list program names which are in a usable state,

Cyclic Bamfidadion of Vehicle Performance

Steady State Performance Simulation /.Vehicle Parametric Sensitivity Study
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Is your program(s) available for public use? -

[:] Yes
II' No

Is the program(s) described in any publicly available technical publications?
!ﬁ' Yes
(%

Can your simulation program in some manner simulate or predict performance of:

[4

[:] Heat-engine vehicles
[:] Electric vehicles
[:] Hybrid vehicles

All of the above

[:] None of the above

)

(Please define your meaning of "Hybrid".) _A vehicle having a heat engine as a

prime mover whieh is utilized in conjunction with a short term energy storage
system (usually electric) to propel the vehicle.

Please describe your program(s) in terms of:

The programming language used Fortran 1IV.

The computer(s) it runs on Virtually all larger computers can handle Fourtran

The approximate number of source code cards 200

20

The approximate number of routines

Core storage requirements. 550K

Your simulation program(s) is:

v _‘ Well documented

[:] Partially documented
[:] Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

Ii' Tes .:;2 ‘szlég;\
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10.

11.

12,

13.

14,

Is your simulation program(s) designed fgr:
Batch mode operation

D Interéctive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

EPA urban

D EPA highway

Some or all SAE J227 schedules

Other_Any ge neral driving cycle may be input on a point by point basis,

The cycles indicated, in addition to several others,are already incorporated.

Can JPL use this data in a survey report for the Department of Energy?
.Yes » | ;
D‘ No A ‘
D Maybe (A "maybe" will be considered a "no" until re;olved)

Are you willing to discuss your simulation program(s) further with a JPL
‘survey team?

Yes
D No

' D ‘Maybe

Have you discussed your simulation program(s) previ-usly with JPL personnel?

sy e

D Yes " Who?
No

Please list other U.S. companies you know with autolotive performance
simulation programs of any type.
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

P

A

1.

Your name Gereld T RetH

1;our company D‘e\&ause. ipntelly Geﬂce,f’ /i@@,\p[y ( D= H’f)

Your company address Detemse  intelligznce AC'CNQ:/\L 4 @le@
wAsbineTan D.C. 2630

Your mail stop

Your department DT=1A
Your title Brasch (‘/J“‘Q‘G/ TCC—I\MLG}LIC}YL Cfé.;ﬂa/é/[,,; ltes gﬂmi"\
Your phone number OY’4§960 v

e s

¢//If your company does not have an automotive simulation program, go to question %E;y .
Rttt
£ N—

k:
Indicate the funding source of your simulaticn program(s).
E] All government funding
[j Some government funding

[] No government funding

‘ Are you currently using any of your simulation programs for some type of
- vehicle study?

[] Yes © Name of Program(s)
[] No

Please list program names which are in a usable state,
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i1.

12,

13.

14,

15.

Is your simulation program(s) designed for:
D Batch mode operation

D Interactive mode

E] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA urb.an

D EPA highway

D Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

D Yes
[}
D Maybe (A "maybe' will be considered a ''mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

D Yes

[ w

D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?
D Yes Who? |
D No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

25 1 ' : L s U O oteue [‘ ([lﬂ‘lw-
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QUESTIONNAIRE 1878 |

SECTION 622 |

Please provide the following information:

- e — ~ .
[ Your name o FRER2 S L NDETL? S

Your company S(‘.::?Z,é?//»/é /Q\f\_/éc/ﬁ/&.) L C
= 95
Your company address 0. sox LT
<Ezsenwve L S3IEIO

Your mail stop

Your department ’ i
Your title ///( AN /_'D¢;7v?fj//c/}ﬁ¢’2’/s/7gyz/j
Your phone number 6)/5 - 6S S~ /g‘f)’{

A e e ST i A e ot AT A

. If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
D All government funding
D Some govermment funding
D No govermment funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

D Yes Name of Program(s)
D No
3. Please list program names which are in a usable state,
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name _EAA&&_M_&&L_-M £S5

Your company PeestoLre

Your company address PrestoLiTe E LECTRICAL Dl VIS (oA

51| Hamittow STReET

Toweno, UHio 4309y
Your mail stop

Your department MecHAN I CAL S‘/ST?S'MS gj\\&jNEE@JNﬁ
Your title DENIDR EnGInNEER, ElecTeicVeuicie Syatems

Your phone number 4 /‘%/Z 44 28 (1

E If your company does not have an automotive simulation program, go to question 15.

l.

Indicate the funding source of your simulation program(s).
D All government funding

[__—] Some government funding

No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

@ Yes Name of Program(s)___é‘LE'CTﬁ/C Z/é-f//CLé' WAC?’/VF
v FeErRFORMAHANVCE

Please list program names which are in a usable state,
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Is your program(s) available for public use?

D Yes
No
Is the program(s) described in any publicly available technical publications?
D Yes
& No

Can your simulation program in some manner simulate or predict performance of:

D Heat-engine vehicles
E Electric vehicles
D Hybrid wvehicles

D All of the above

D None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used L ORTRAN

The computer(s) it rums on ._-T: BM yM//370

The approximate number of source code cards

The approximate number of routines )

Core storage requirements YTES

Your simulation program(s) is:
Well documented

D Partially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[] ves | | 257/
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11.

12,

13.

14,

Is your simulation program(s) designed for:
D Batch mode operation

‘ Interactive mode

E] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which o¢nes:

D EPA urban

] EPA nighway

Some or all SAE J227 schedules
M other__Fost OerFice D rwing Cvele

Can JPL use this data in a survey report for the Department of Energy?

g Yes
D No

D Maybe (A "maybe' will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

@ Yes
D No
D Maybe

Have you discussed your simulation program(s) previocusly with JPL personnel?

D Yes Who?

) v

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

_ASL, Gorera, Cactrornia
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31 January 1978

Jet Propulsion Laboratory
Attn: Mr. 0. Figueroa

4800 Oak Grove Drive
Pasadena, California 91105

Dear Mr. Figueroa:

Please excuse the long delay in returning your questionnaire.
At the time we received it, we were beginning to develop a program to
simulate a heat engine-flywheel-battery hybrid concept that I hoped to
describe in our response. It is now running in a simple form.

We had developed another simulation earlier, primarily for
electric vehicles. I have made an extra copy of the questionnaire to
make it easier to list the quite different characteristics of these two
programs.

Sincerely yours,

A Bosk

Ditmar H. Bock

DHB:eb-4
Enclosure
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VEHICLE
g SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Ditmar H, Bock (or T.R. Sweet)

Your company Calspan Corporation

Your company address Box 235

Buffalo, NY
14221
Your mail stop -
Your department ___Electronics  (Defense Analyzer Syst?ms)
Your title Principal Physicist (Principal Research Engineer)
Your phone number (716) 632-7500 X781

Eﬁ If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
&] All government funding
] some government funding

E] No govermment funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?
[] Yes Name of Program(s) Personal Rapid Transit/Urban Deployability
Programs
Ga No
3. Please list program names which are in a usable state,
1. Kinematics 2. Vehicle/Guideway Dynamics
3. Human Interaction 4., Merge 5.. Station
6. Coarse Network Simulation 7. Detailed Network Simulation
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Is your program(s) available for public use?

Iil Yes

[:] No

Is the program(s) described in any publicly available technical publications?
IHI'Yes

[:J No

Can your simulation program in some manner simulate or predict perﬁormance of:
[:] Heat-engine vehicles

Ea Electric ‘vehicles

[:J Hybriil vehicles

D All of the above

[:] None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used Fortran

The computer(s) it rums o» IBM 360/370

The approximate number of source code cards 8000

The approximate number of routines 500

Core storage requirements _ _8Q0K Bytes (Program #7, Question 3)

Your simulation program(s) is:
E;] Well documented

[:] Partially documented

[:] Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[:] Yes _—; s
= 2()?
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10.

11.

- 12,

13,

14,

Is your simulation program(s) designed for:
[:] Batch mode operation
[:] Interactive mode

Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omnes:

EPA urban
EPA highway

Some or all SAE J227 schedules

oon

Other

-

Can JPL use this data in a survey report for the Department of Energy?
[;] Yes ’

[:J No

[:] Maybe (a2 "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[i} Yes
[:] No
[:] Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

[:J Yes Who?

[ v

Please list other U.S. companies you know with automotive periormance
simulation programs of any type.
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VEHICLE
STMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Ditmar H. Bock

Your company Calspan Corporation

Your company address__Box 235

Buffalo, NY

14221
Your mail stop =
Your department Electronics
Your title Principal Physicist

Your phone number (716) 632-7500 X781

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
[] All government funding

] some govermment funding L i

No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study?

m Yes Name of Program(s) FLETSM (FLET Simulation)
E] No
3. Please list program names which are in a usable state,

FLETSM

: =60



Is your program(s) available for public use?

[] Yes

[}g No

Is the program(s) described in any publicly available technical publications?
D Yes

I!I No

Can your simulation program in some manner simulate or predict performance of:
Heat-engine vehicles
[:] Electric vehicles

Hybrid vehicles

[:] All of the above

Planned

[:] None of the above

(Please define your meaning of "Hybrid'.) __Heat engine - flywheel -

mission

Please describe your program(s) in terms of:

The programming language used FORTRAN IV

The computer(s) it runs on IBM 360/65 :

The approximate number of source code cards 150

The approximate number of routines =

Core storage requirements 46K _

Your simulation program(s) is:
[:] Well documented

Partially documented

[:] Not too well documented.

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[:] Yes é;b :z
[:] No -::2

Planned
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10.

11.

12,

13.

14,

Is your simulation program(s) designed for:
Batch mode operation

D Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omnes:

D EPA urban
Planned

[] EPA highway
Some or all SAE J227 schedules

@ Other Cycles including terrain effects are being run

Can JPL use this data in a surwvey report for the Department of Energy?

[)a Yes
[:] No

C] Maybe (A "maybe" will be considered a 'mo" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

_mYes

[:] No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.




SPACE, ENERGY & MILITARY APPLICATIONS
BOEING COMPUTER SERVICES COMPANY P.O. BOX 24346, SEATTLE, WASHINGTON 98124
(206) 773-9130

A Division of The Bosing Company

Judith Bevan

Mail Stop 125-241

Jet Propulsion Laboratory

4800 Oak Grove Drive

Pasadena, CA. 91103 February 3, 1978

Dear Ms. Bevan:

Enclosed you will find our completed questionnaire concerning
Vehicle Simulation. In addition to this questionnaire, we have
had a brief discussion with Phil Chapman, Don Heimburger and
Ron Slusser concerning our capabilities, and we left some data
with Mr. Chapman concerning specific components used in some of
our earlier work.

We appreciate the opportunity to respond to your survey and to
demonstrate both our special simulation capabilities and our
interest in the EHV program. ///

Enclosure N . -

cc: Phil Chapman
Don Heimburger
Ron Slusser

Ze35
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Dr. John L. Gunter

Your company Boeing Computer Services

Your company address___._Energy Technology Applications Division
P. 0. Box 24346

Your mail stop 38-09

Your department New Business Development

Yéur title Manager )
Your phone number (206) 433-1373

If your company does not have an automotive simulation program, go to question 15.

l‘

"Indicate the funding source of your simulation program(s).

D All government funding
Some government funding

D No government funding

* Are you currently using any of your simulation programs for some type of

vehicle study?

Yes ! Néme of Program(s) EASY PY‘OQY;am

O w

Please list program names which are in a usable state,
EASY-EHV
EASY-SIMWEST

Note: Flywheel and battery components from SIMWEST given to

Phil Chapman on 1/24/78
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b. Is your program(s) available for public use?

Yes
D No

5. Is the program(s) described in any publicly available technical publications?

Yes*  *In Government publications

DNO

6. Can your simulation program in some manner simulate or predict performance of:

! D Heat-engine vehicles

D Electric vehicles
D Hybrid vehicles

All of the above

LT T R e LAY

D None of the above

(P.leﬁse define your meaning of "H br;f_d".)(_j inati it L Quies ources |
one or more eper storage devices (rower yources: ectyic mMotor and other- :
Y&E Bev?)c,e: %ter 3 ot ?L%NHEE tc.s

etc; Storage a y.an ner - L, e

7. Please describe your program(s) in terms of:

The programming language used FORTRAN IV (FTN 4.6)

The computer(s) it runs on CDC 6600/CYBER 175

The approximate number of source code cards 20,000

The approximate number of routines , 145

Core storage requirements___ 100K (Octal) (Moderate sized model)

8. Your simulation program(s) is:

Well documented
D Partially documented
D Not too well documented

9. If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?
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I - e

B e

12,

14,

Is your simulation program(s) designed for:
E Batch mode operation

D Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

EPA urban
EPA highway

[;_I Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?

Yes
D No

D Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

Yes
D No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

Yes Who? __Phil Chapman; Don Heimburger; Ron Slusser

DNO

Please list other U.S. companies you know with automotive performance
simulation programs of any type.
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VEHICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information: !

If your company does not have an automotive simulation program, go to question 15.

3.

()

(l) Phase ﬂ‘. ( o wmpu%w’ baseo na 7%{’»%4,%/4@,/

Your name P/?V/..’ F/?MC#E/&

Your company WIVERSIT Y ©F 230/ CHIEAN], KIEN6IAY  SAFET L
RESEHRLCAH T NS7T1 TT&E
Your company address___ At /8oAl Lty pap BATEL RO,

Awn Arpos, Ppcsssnl  F/09

Your mail stop —
Your department it d Y/ A 78S ﬁ(y/ﬁ/ﬁ/(./
Your title /és&.:. S A f’&@fﬂf; SC LrEALTLST

Your phone number 3 /s_% 7é 4 :L/é 6

Indicate the funding source of your simulation program(s).

D All government funding

E/Some government funding

D No government funding

Are you currently using any of your simulatlon programs for some type of , f :
vehicle study? (/) f\/e;fc- enee o Comwaeyein V@\'C«i‘,s

B’ Yes Name of Program(sﬁz) 72‘2[/" rrce afjfnaf@g;r%/&&e MMJW

(3) Direetromed Respons /oo oy
D No E@anliyrat /”@V"“’ Vieha'e ﬁ’.ga

Please list program names which are in a usable state,

/4")&77/_0&/ 4&" /3)”20((6//% Ar‘m/f/m, TID&V“‘» W et ] € .
of Trucks gmid Tone for= cormitrailers ), z
/D/\é\;:@_z /"’ ][F Prea(ea// ”ﬁt Of(f V”ec:,/?c)m/ Féﬁjg@ng& ‘

rl*me/—:s. &ma{\ 7)7“&0 fﬁ’r - Ll 7%’&1//:‘1’/‘"5') (,&.'3) Shan /J/ycvu;v( .
w W
/n e ractive progremns ca Yool “T7TBS ™ o fﬁﬁf‘m‘&-s:z_,




Is your program(s) available for public use?

Ea/Yes

D No

Is the program(s) described in any publicly available technical publications?

D No

Can your simulation program in some manner simulate or predict performance of:
D Heat-engine vehicles Owy /D }"'e:? e S l"@ﬁ(/ff

D Electric vehicles "7%?2- V‘é‘.s‘,fwm.g e:, fc:) C&Wﬁ?’“’/’“”&/ //ﬁ/)ce'fs ‘
(] Hybrid vehicles T he (:Z are m@?l' -2 prgsn e Simni lation
D All of the above‘ /}?W@ vems - 7%& @re (i\@ ;"5%{,{;;; Wj ,

D None of the above Ve '4’/6/& {@“’?7//’6’/ M{i /Z@ 742;,
W‘d‘f{"’f»f{ /““”F“j o C@ ,

(Please define your meaning of '"Hybrid".)

Please describe your program(s) in terms of:
The programming language used ,Loﬁfl“ﬁ Add :ZE“
The computer(s) it runs on L83 397D 3 AMPAHL. 470 V’AQ

The approximate number of source code cards «‘@?‘3“@

The approximate number of routines 35"

Core storage requirements 70 £’< hprre

Your simulation program(s) is:
%éll documented

D Partially documentgd

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

(] ves :
=S 2 &5
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lo.

11.

12,

13.

14,

LA

ave
Is- your simulation program(s) designed for:

D Batch mode operation
D Interactive mode
Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

D EPA urban

D EPA highway

[:] Some or all SAE J227 schedules

D Other

Can JPL use this data in a survey report for the Department of Energy?
[ Yes

D No

D Maybe (A "maybe'" will be considered a '"no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[ Tes
E] No
D Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

B

Please 1ist other U.S. companies you know with automotive performance
simulation programs of any type.

C i mA T Ergines
W
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VEHICLE
SIMULATION j
QUESTIONNAIRE ‘i

Please provide the following information:

Your company WILLIAMS RESEARCH CORPORATION

Your company address 2280 W. Maple Road, Walled Lake, Michigan 48088

’t Your mail stop B2-1A

g Your department Marketing

:

| Your title Chief Applications Engineer
624-5200

Your phone number

o

L; ¥/ If your company does not have an automotive simulation program, go to question 15.

<

1. Indicate the funding source of your simulation program(s).
D All government funding
E Some government funding

D No government funding

2. Are you currently using any of your simulation programs for some type of
vehicle study? :
E Yes Name of Program(s) Automctive Fuel Economy Simulation
program

DNO

3. Please list program names which are in a usable state,

Automotive Fuel Economy Simulation Program
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Is your program(s) available for public use?

E{J Yes

Is the program(s) described in any publicly available technical publications?

D Yes

No

Can your simulation program in some manner simulate or predict performance of:

Q Heat-engine vehicles

D Electric vehicles

[_—_] Hybrid vehicles

D All of the above >

D None of the above

(Please define your meaning of "Hybrid".)

Please describe your program(s) in terms of:

The programming language used ___Fortran IV

The computer(s) it runs on ._Univac 1108, Honeywell 6607

The approximate number of source code cards 600 cards :

4 routines

The approximate number of routines

Core storage regquirements 60K words . » |
Your simulation program(s) is:
D Well documented
Partially documented
D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

291
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% 10. Is your simulation program(s) designed for:
[:] Batch mode operation
v[:] Interactive mode
[gﬂ'Both of the above

11. If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which omes:

EPA urban

[:] EPA highway

[:] Some or 21l SAE J227 schedules

[:] Other

I co s ot e

; 12, Can JPL use this data in a survey report for the Department of Energy?

[;3 Yes
[:] No

[:] Maybe (A "maybe" will be considered a '"mo" until resolved)

= 4

13. Are you willing to discuss your simulation program(s) further with a JPL
survey team?

I!I Yes
[:] No
[:] Maybe

14, Have you discussed your simulation program(s) previously with JPL personnel?

D Yes Who?

[g} No

15. Please list other U.S. companies you know with automotive performance
simulation programs of any type,.
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VEHICLE AN
‘SIMULATION
QUESTIONNAIRE

Please provide the following information:

Your name Patrick M. Miller

Your company MGA Research Corporation

Your company address 4245 Union Road

Buffalo, New York 14225

Your mail stop ===

Your department ===

Your title President

Your phone nuaber __716-634-6950

If your company does not have an automotive simulation program, go to question 15.

1. Indicate the funding source of your simulation program(s).
Ej All government funding
Some government funding

D No government funding

2, Are you currently using any of your simulation programs for some type of
vehicle study?
Yes Name of Program(s)__HVOSM, CVS. CRASH, SMAC
D No |

3. Please list program names which are in a usable state,

HYOSM - Highway Vehicle Object Simulation Model

CV8 - Crash Victim Simulation

CRASH - Impact Speed Reconstruction Program

SMAC - Accident  Reconstruction Program
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Is your program(s) available for public use?

III Yes j

| [:] No

Is the program(s) described in any publicly available technical publications?
Yes

B No

Can your simulation program in some manner simulate or predict performance of:
D Heat-engine vehicles

D Electric vehicles

D Hybrid vehicles

All of thé above

D None of the above -

(Please define your meaning of "Hybrid".) Propulsion power derived from
battery stored energy or conventional heat engine fuels

Please describe your program(s) in terms of:

The programming language used

The computer(s) it runs on

The approximate number of source code cards

The approximate number of routines

Core storage requirements

Your simulation program(s) is:
Well documented

l:] Partially documented

D Not too well documented

If your simulator(s) can accommodate hybrid vehicles and/or heat-engine
vehicles, can it accept emission maps?

[ ves | 7276/
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10.

11.

) |
el it -

12,

13.

14,

15.

Is your simulation program(s) designed for:
[:] Batch mode operation

[:] Interactive mode

[:] Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicate which ones:

[:] EPA urban
(] EPA highway

[:] Some or all SAE J227 schedules

[:] Other___Can be programmed to simulate all of the above modes of operation.

Can JPL use this data in a survey report for the Department of Energy?

[Ea Yes
[:] No

[:] Maybe (A "maybe" will be considered a "no" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team? '

|IH Yes
[:] No
[:] Maybe

Have you discussed your simulation program(s) previously with JPL personnel?

EZ] Yes Who?

s e

[:] No

Please list other U.S. companies you know with automotive performance
simulation programs of any type.

¢

Calspan Corporation
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_+ VEHICLE
SIMULATION
“QUESTIONNAIRE

]

- Please prov:Lde the follow1ng information:

" ‘[our name R ‘ ]J[’IL @ O/' fﬁ/ﬁ?ﬁf\/

Your conpanv : QJ(":'F' ' 'P/}*Q -PUL§‘ (0"‘/ Ln ’/?d/Qf‘?" ?9’/‘:“ o

' Your company address "/’%’d@ 0/9"' A Ve DA,

Vﬁpﬁ‘}fdﬁ cp . 910

' S'Z‘our:mvalil. ‘etop /q? - -'2"?‘5)

Your department r L/‘{é ‘ﬂLDCMJ.-«M (rf b QO L/J)’:fﬂ é:,/zad /)

| Your t1tle ﬂ'GIV rf)/%)ffi'? Wﬁﬂ//@ 61(,;’.? VE Hmfﬁf' f""zf’-‘f/ﬁfﬂ Mdf)iexréf

O ST ULA T (o

' Your‘phone number /2 (2) R 7893
. v =Sy ]

vayoureompany does not have an automotive simulation program, go to qu_eStion 15.

1.

.Ind:Lcate the fundlng source of your simulatlon program(s).

7 A1l government fundlng

D Some government funding

D No-government funding
Are you currently -using any of your snnulatlon programs for some type of
vehicle studv" :

| '.:!B/Yes | Name of Program(s) 'P/—é{ //Q’C' 19”’\/}) H ‘/ng!O V/Cff'f!Cé/

S ST %pa /Qi&;m@,acf/ Hntd

O N‘oxf DBV PO T %U‘fer (Daz::)

Please llSt program names whlch are in a usable state?

/PARAM/L

2 5.6 _.

o e e T
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. (Please define your meaning of "Hybrid".)

et i e o s 7 i PR N

Is your program(s) available for public use?

[ATes

.DNO 4 | )

Is the program(s) ‘described in any publicly available technical publications?
Yés

(e

Can your simulation program in some manner simulate or predict performance of:

A D Heat-engine vehicles

' .@/Eiectric vehicles

D‘ Hybrid vehicles
[:] All of the above

Dv None of the above

Please describe your program(s) in terms of:

The programming language used F JQ}"“Qﬁz\/ "-LV"

The coﬁputer(s) it runs on I@/\/L . ? 70

The approximate number of source code cards 3\000
The _approximate number of routines /7

V4
Core storage requirements SOVRE & GLOQ Jeed “H94 o

0/57(—0( Cant oOn~Ly 330

Your simulation program(s) is:

mll documented . : -

D Partially documenfed

D Not too well documeni:ed

If your simulator(s) can accommodate hybrid vehicles and/or heat-—engine

vehicles, can it accept emission maps?

[] Yes . | :27"7
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1.

12.

.o
+

Is your simulation pregram(s):designed'fori

tot

[:] Batch mode operation -

"[Za/;;teractlve mode ot

[:J Both of the above

fIf your 81mulator(s) accommodates any SAE or Federal dr1v1ng schedules

please 1nd1cate whlch ones:

-' [ZGPA urban

E%j{;;A highway.

,[Z}(g;me Qr-aii”SAE 1227 schedules

[P other pxl USER  DBFirtEL

Can JPL use this data in a survey report for the Department of Bnergy’

'.49_5 o

o n[:] No

13,

14,

15.

+ g e

| [:] No-

‘ Please llst other'U S companies you know w1th automotlve performance
. s1mu1at10n plograms of any type o -

'[:] Maybe (A "maybe" will bevconsidered a "no" until resOIVed)

Are you willing to dlSCUSS your 51mulat10n program(s) furfher W1th a JPL
survey team? :

:. . o . .:. . ~“_ ’ . ‘ l_ . ) ~\ )
' - o : ‘ - g : .

[:]-No'

. DMaybe S -

Have you dlscussed your glmulatlon program(s) previously with JPL personnel"a"

Yes‘ ' /vzow/z,w/ & Sim uwi"/prd T?ﬁs/r /9/2%1 1/44»14
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VERICLE
SIMULATION
QUESTIONNAIRE

Please provide the following information:

If your company does not have an automotive simulation program, go to question 15,

l.

3.

Your name Darryl L. Kane

Your company._ National Mofors Corporation

Your company address_Post Office Box 1523

lancaster Pennsylvania 17601

Your mail stop

Your department

Your title President

Your phone number __ (717) 299-7349

REFER TO COMMENTS UNDER "15"

Indicate the funding source of your simulation program(s).
E] All government funding

E]' Some govermment funding

E] No government funding

Are you currently using any of your simulation programs for some type of
vehicle study?

[] Yes Name of Program(s)

E] No

Please list program names which are in a usable state,
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11.

12,

13.

14,

Is your simulation program(s) designed for: i
E:] Batch mode operation
[:] Interactive mode

D Both of the above

If your simulator(s) accommodates any SAE or Federal driving schedules,
please indicatz which onmes:

[:] EPA urban\

g

[] EPA highway

[:] Some or all SAE J227 schedules

[:] Other

Can JPL use this data in a survey report for the Department of Energy?

[:] Yes
[:] No

[:] Maybe (A "maybe" will be considered a 'no'" until resolved)

Are you willing to discuss your simulation program(s) further with a JPL
survey team?

[:] Yes
E:] No
E:] Mayﬁe
Have you discussed your simulation program(s) previously with JPL personnel?
{:] Yes Who?

[:] No

Please list other U,S. companies you know with automotive performance
simulation programs of any type.

NMC is in possesion of a well documented program which should be capable

of predicting the performance of electric, hybrid and I/C powered vehicles.

__As vet the program has not been tested although it has been de-bugged by

others.
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{212) 986-2873 Cable Address: WOUKA

£ Vicron Wouk Agsociargsessveo

342 MADISON AVENUE
Suite 831 SECTION 622

NEW YORK, NEW YORK 10017
December 14, 1977

Mr. O. Figueroa
Supervisor, Flight Project &
Civil Systems Procurements
Jet Propulsion Laboratories
4800 Oak Grove Drive
Pasadena, Ca 91103

2T T et

AT AT e

Dear Mr. Figueroa: |

ff Your undated form letter concerning automotive performance
) simulation capabilities has been received. In accordance with the
filled out simulation questionnaire, you will see that we do not have
an automotive simulation program.

l However, with regard to question 15, we believe that there is
’ an automotive performance simulation program at:

#r

Mechanical Technology, Inc.
968 Albany~Shaker Road
Latham, N,Y. 12110

I have been involved in two vehicles, an all-electric and a hybrid
described in the enclosed papers. We predicted the performances of
both the electric and the hybrid by reference to well known electrical
and automotive phenomenon. The performances came very close to the
predicted values.

%:
XL ‘
&
£
i
”.

I hope this is of some help.

Very truly yours,

'mc/11621
encls: 690454
760123




