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PURPOSE::

SUMMARY

This test was conducted to compare a new California BC-II NTCC-300
engine with mechanical variable timing to a BC-I Formula 290 engine using

Cummins' Standard Fuel Economy Route (SFER)

and Vehicle Mission Simulation

(VMS) .
RESULTSV:

BASE TEST IR ST BASE TRST TEST

NTC-400 NTCC=-300 % ADV NTC-400 F=290 % ADV]

SFER 4.388 4.987 g, 7 4,.879%* Al G5 ) 15
VMS 4.409 5.003 1305 4,452 5 (0) 81 1350
% DIFF
MS vs. SFER 65 0 o 3 55 -8.8 1.9 -10.5

1. Both the NTCC-300 and the F-290 show an advantage of 13-13.5% over
the NTC-400.

2. Due to a defective fuel meter in the base truck (NTC-400), the

value * is too high.

same MPG as VMS predicted.

ACTION:

Previous fuel economy runs showed about the

This data should be kept on file for further fuel economy comparisons.

KEY: FUEL ECONOMY NTCC-300 (CPL 456)/F-290

Form 4284-0576R

{(EPL353) N/ E H (e RIS T,

Copies of this report can be obtained from the Information Center, Columbus,
or from your local plant library if shown on distribution list.



Cummins Report - Suppiementary Comments

INQUIRY:
ESiC T TiSE
TO: BOEE DATE 4/15/80 /NFORMATION CENTER: 50120

eroM: M.Thommen 50231 cCITY Columbus

RESPONSE:

to. M.Thommen - 50231 DATE

FROM: Ty

SUBJECT: CUMMINS REPORT # 0721-80006
Fuel Economy Comparison
NTCC-300 MVT (CPL 456) vs.
Formula 290 (CPL 353)

The attached CR -ecommends action on your part. Your comments are requested:

Do you concur with the findings of the report? YES/NO

Do you concur with the action recommended? YES/NGC

When will action be 'mplemented?

General Comments:

Author: Include n C C L:<! above each person responsible for taking
action recommended In report,
Send Inguiry copy to C C List omitting information Centers.

Responder: Send response to C C List including Information Centers. Name
Hand written response is acceptabie.



0721-80006-1

EQUIPMENT SPECIFICATIONS:

For tractors refer to Attachments 1 and 2.

Test Unit 21 was equipped with van trailer unit 120 and
Base Unit 32 was equipped with van trailer Unit 110. Both
trailers have a height of 12' 6" and bias tires 10.00x20.

DRIVERS:
09/20/79 - 09/25/79: NTCC-300 John Heaton
NTC-400 John Knoke
11/06/79 = 11/12/79: F-290 John Knoke
NTC-400 Norman Fleetwood
PROCEDURE :

The Cummins Vehicle Test Fuel Economy Test Method (1.03)
was used for this test.

As explained in the test method, both trucks ran the 260
mile course at the same time. The drivers obeyed an imposed 60
MPH speed limit. Fuel meter readings were taken at selected
locations along the route.

DETAIL RESULTS:

Refer to Attachment 3.

CONCLUSIONS:

NTCC-300 MVT shows the same fuel economy as the F-290. The
advantage of a BC-II over a BC-I equalizes about the disadvantage
of the mechanical variable timing.

CALCULATIONS:

Normalized Miles Per Gallon:

: la da
1. Normalized Base = B = 4 33
oa
4
: Xn
2.  Normalized Test = T = W
; Xxn BXa xa

ﬂ%@ﬂié %Zzﬁauéaﬁ"
M.Thommen/at Engineer - Vehicle Test
#6249



X VEHICLE SPECIFICATION # 21
20t 000208 080222833000338888009333332¢¢3333¢3033 3333333302333 3383338888830 82288)

ATTACHMENT I

e DS 202200000233 3800833388800¢2222380¢¢393383¢¢33233¢33¢23833338¢332233 333232232022

LAST UPDATE 11/01/79 %

¥ VEHICLE MAKES: KENWORTH TYPE! TRACTOR *
X MODEL: K-100 CONF/DRIVE: COE / &X4 X
X YEAR? 1945 WHEELBASE: 174 - e
X "8/NY 2019353 LIC-PLATE:  10S534N/TRACT 72+ X
R = e e = X
X ENGINE MAKE: CUMMINS H.Fy @ RPM: 300 @ 1800 X
X MODEL: NTCC-300 MVUT FT.LE @ RFM: 1000 @ 1300 X
X YEAR: 1979 CPL: 0456 ¥
X 8/N: 10821919 FUEL PUMP: RE-179 ¥
X FLYW. TEETH: 118 X
e e e e e ¥
¥ RADIATOR AREA: 1200 CORE THICK:! ¥
X FLOW: VERTICAL FINS/IN? x
X :
K m e e e e o e e e e e X
% CLUTCH MAKE: SFICER SIZE: 14° X
X TYPE! 2-PLATE/DRGANIC/DAMPENED X
R e e e e e e X
X TRANSMISSION MAKE: FULLER TRAN, TEETH: 31.5 X
X MODEL? RTO0-1213 '3
e e e e e e ¥
X REAR AXLE MAKE: ROCKWELL RATIO! 3,70 X
X MODEL: SQHD WHEEL TYFE: SFOKE X
o= e e o e X
X FRONT TIRES  MAKE: MICHELIN SIZE/PLY: 10.00R20 / 14 b3
K oo o e e e e e ¥
* BACK TIRES MAKE: MICHELIN SIZE/PLY: 10,00R20 / 14 X

2228300028 ¢80022803323023222¢2300003¢0¢¢33¢33383023333¢2333228830023833232833288203302R8)

22200000ttt tet2ttteseeertttcestseosseosists e bevesbbsbesete s ove e sss et st asss
X VEHICLE SPECIFICATION ¥ 32 LAST UPDATE 11/01/79 %
e St 0000ttt 223 et eestresesstesseesseesss st sRes v i e ssvis se s et e sy,

% VEHICLE MAKE: FORD TYFE? TRACTOR X
* MODEL: WT-9000 CONF/DRIVE! COE / 4X4 X
X YEAR: 1971 WHEELBASE!: 142 X
X S/NS  X90JVUKS0547 LIC-FLATE:  1243M2/MFG-DLR X
K== oo x
X ENGINE MAKE: CUMMINS H.P. @ RPM! 400 2 2100 X
X MODEL: NTC-400 FT.LB @ RPM} X
* YEAR! 1977 CPLY 0324 X
X S/NS 10550209 FUEL PUNP! 3257 X
X FLYW. TEETH? X
K= = m e o mmm———m——— %
% RADIATOR AREA! 1438 CORE THICK: %
X FLOW! VERTICAL FINS/IN: 13 X
X %
K= mm o o X
X CLUTCH WAKE: SFICER SIZE: 155 %
* TYPE; 2-PLATE/ORGANIC/DAMPENED X
IR S et X
% TRANSMISSION MAKE: FULLER TRAN, TEETH! 31.5 X
X MODEL: RTD-9513 X
i m e o o oo X
% REAR AXLE MAKE: ROCKWELL RATIO! i1 X
X HODEL: SQHD WHEEL TYFE: SPOKE %
Tt ettt X
X FRONT TIRES MAKE! GOODYEAR SIZE/FLY!  10,00R20 / 14 %
K= mm oo oo X
X BACK TIRES  MAKE! GOODYEAR SIZE/PLY:  10,00X20 / 12 X

8 20283802 8823022080238 2328028¢380323382803033¢0¢ vt ss st ossois st st st sstes s



ATTACHMENT II
22 L2 8 8022882280228 8seesetetetertoeeetsestscitodsssebessessescssesbssssess s sy
¥ VEHICLE SPECIFICATION # 21

LAST UFDATE 09/01/79 X%

LS ettt et sttt ettt seetteeteeeest s ese asieeesessssssesbov i essessssiseeso sty

X VEHICLE MAKE! KENWORTH TYFE? TRACTOR X
* MODEL: K-100 CONF/DRIVE! COE / éX4 X
X YEAR! 1965 WHEELEASE: 174 X
* §/N: 201953 LIC-FLATE:  10534N/TRACT 72+ X
K === e o m X
% ENGINE MAKE: CUMMINS H.P. @ RFMI 290 @ 1900 X
X MODEL: FORMULA 290 FT.LB @ RFMN! X
X YEAR: 1979 CPL 0353 *
X S/N: 10626643 FUEL PUMF! X
X FLYW, TEETH: 118 X
K= m o e mmmm oo om e %
% RADIATOR AREAT 1200 CORE THICK: %
X FLOW: VERTICAL FINS/IN? %
X %
K= e oo X
% CLUTCH HAKE: SPICER SIZE! 14" X
X TYPE: 2-PLATE/ORGANIC/DAMPENED X
K= o= o oo %
% TRANSMISSION MAKE: FULLER TRAN, TEETH: 31.5 X
X MODEL: RT0-1213 %
K = = m e X
% REAR AXLE HAKE: ROCKWELL RATIO! 3,70 X
X MODEL! SQHD WHEEL TYPE! SPOKE %
R X
% FRONT TIRES  MAKE: MICHELIN SIZE/FLY:  10.00R20 / 14 X
e e X
% BACK TIRES  MAKE: MICHELIN SIZE/FLY:  10.00R20 / 14 X

03020000 00022280003232888000000333¢2¢¢83333¢¢03 2333332000383 82¢SS3 33 3332020222222

eI el s 000ttt ettttsssettetstsstercestsseessssesvaesvesssssser e ss s e e sl
¥ VEHICLE SPECIFICATION # 32

L Tt sttt et teteesterstessstesstetesseasiseseibvyeesssscesbesisss st e sl

LAST UFDATE 09/01/79 X

% VEHICLE MAKE: FORD TYPE! TRACTOR X
X MODEL: WT-9000 CONF/DRIVE: COE / 6X4 X
X YEAR: 1971 WHEELBASE: 142 X
* S/N}  X90JVKS0567 LIC-PLATE:  1263M2/MFG-DLR X
K o i m o e X
X ENGINE HAKE: CUMMINS HoF, @ RPH! 400 @ 2100 X
* MODEL: NTC-400 FT.LB @ RPN X
X YEAR: 1977 CPLS 0324 X
X S/N! 10550209 FUEL PUMF: 3257 X
X FLYW, TEETH: X
K m = m e e oo X
X RADIATOR AREA: 1458 CORE THICK! X
X FLOW: VERTICAL FINS/IN? 13 X
x %
K== m e e e oo X
X CLUTCH MAKE: SPICER SIZE: IS¢ X
X TYPE? 2-PLATE/ORGANIC/DAMPENED X
= mm = o oo oo X
% TRANSHISSION MAKE: FULLER TRAN, TEETH: 31.5 %
X MODEL! RT0-9513 X
R ettt X
X REAR AXLE MAKE: ROCKWELL RATIO! 4,11 X
X HODEL! SQHD WHEEL TYPE! SPOKE X
SRR S L ettt ¢
% FRONT TIRES MAKE: GOODYEAR SIZE/FLY:  10,00R20 / 14 %
s %
% BACK TIRES  MAKE: GDODYEAR SIZE/RLYY - 10,00%20:7 12 X

T Y ST ST T A A STy S B D 6 0 S 00 00D PO PP OOEL PP PP PO000S00 ¢ 00 OND



ATTACHMENT 111

txxtitttlttx!t!ltttig;:ttg:t!!tﬁtti*!XII!*!*:*llxtttXttttiit!*!tt:l!t*t*lttt!t*lI*lt*llttlltXtttixttltt#!t*!*#iﬂ*iltt!tt!l

X BASE = NTC-400 3 ILES PER GALLON

% TEST = NTCC-300 CPL 434 *!!8*!!!3*1*1!****#**lttttttttxttlttttllxttxlxttiittitiXlttt!X!It!!t!!*!*ttt!*ﬁ!t#***!lttxi
: 1 11-06-79 1 =07= f 11-08-79 3 11-12-79 t OVERALL i
X * BASE I TEST % BASE I TEST ¥ BASE I TEST X BASE I TEST X BASE I TEST &%
: CATEGORIES ¥ Bla ITia ! B2a I1T2a % Ria 1733 ¥ Bda IT 3 Boa I Toa f
X A-CITY t 3.39613.858 x 3,522 13.870 % 3.458 1 4,294 x 3,426 1 3¢9?4 X 3,450 I 3,976 %
% B-ENTER/EXIT INTERSTATE % 3.668 14,018 * 4,018 I 4,557 % 3,825 1 4,283 % 3,714 1 4,727 % 3.798 I 4,236 ¥
X C-THO LANE ¥ 4,121 1 4,405 ¥ 4,360 I 4,898 % I X 4,786 1 5,464 % 4,405 I 4,885 X
X D-URBAN EXPRESSWAY ¥ 4,820 1 5;412 r 4,416 T 5,837 X% 1 ¥ 4,252 14,988 & 4,484 [ 5,390 X
% E-LEVEL/ROLLING INTERSTATE % 4,723 I 5,014 % 4,842 1 5,117 ¥ 4,535 15178 ¥ 4,718 I 5.336 1 4.637 I5.161 X
% F-HILLY INTERSTATE X 4,880 I 5.958 % 4.693 I 5.610 X I £ 4,525 15,100 % 4,895 1 5,333 %
1 & X I ¥ ltittttiX*!#x!XtX**
¥ 6-DVE 1 4,418 1 4,945 X 115,067 % 4,408 15,073 % 4,327 1 4,858 % 4,388 I 5.007 ¥
tt!i:*!t*lt*tt!i!itttl*t!Kt*!tl!ﬂ!ttﬂttt*t!t*#X1¥lttlt#t*t#xtttt*ttltxttt!X!XX!XXXX!XXXitxltttltttxttt!lttixxtlltttt#tltt*

080 880880880800800880830000000ssssstanssbintisoretttesscitssiisseotisseitnsssiintetitsssttteitssotieeiiectisizetitsstitsty

X BASE = NTC-400 CPL 324 % NORMALIZED MILES PER GALLON E
¥ TEST = NTCC-300 CPL 456 l!*!*!i*t***ittX¥¥¥t¥¥¥¥¥ttill*¥ti***tit!**it¥i¥#!t!!I!ttt**itit*¥¥¥*X*!X¥¥*¥XK*¥*¥*$X!i!**
: E 11-06-79 5 11-07-7% L 1-08-79 * 11-12-7 & OVERALL |

¢ ¥======zzzz ¥ k =i
X ¥ TEST I ADVZ ¥ TEST I ADVYE & TEST I AV X TEST T AW X % TEST I ADVZ %
5 CATE G ORIES ¥ Tin I TE/BA i T2n 1 TE/BA 1 T3n 1 TE/BA E T4n 1 TE/BA g Ton I TE/BA i
¥ ACITY £ 39171153 % 3,791 1 7.4 % 4,284 123.9 % 4.022117.4 % 40031160 X%
% B-ENTER/EXIT INTERSTATE t 4,160 113,4 % 43071 7.2 % 4,253 7 11,2 % 4,834 130.2 % 4,389 1106 X%
¥ C-TWO LANE ¥ 4,709 1 14,3 x 4,949 1 13,5 X 1 ¥ 5.0291 5.1 % 4,895 1114 X
% D-URBAN EXPR ¥ 5.0351 45 & 5,927 1342 «x I ¥ 5.260 I 23,7 % 5.407 1 20,6 %
| E-LEUEL/ROLLINB IHTERSTATE T 4,9761 5S4 % 4,9531 2.3 - % S352118.0 1 5,301 10124 % 541451 948 X
X F-HILLY INTERSTATE ¥ 5732117, % 5,612 119.6 X I tr 5,291 1 16,9 % 5,5451 18,1 %
% ¥ = X ¢ tht*t!lt!t#ﬁxttiiﬁ
¥ G-OVERALL f 4931 111,66 ¥ 5,041 714,3 % 5050 1146 ¥ 4,926 1 13.8 4,987 1 13,7 &
*!*X*l#!t**ll*t!tX¥¥X!iit#tl!ﬁ!*t*tll!X*ti*lttllliltll**Xtt**ti*tl#!lxtii¥¥¥!lX!Xiit**i*ti?t*!ittt****¥X**t**tl#*ilii#tl!i

Xtit!*!83!ttI!X!IX!Xl!!*!!t#itttl!t!ttl!#tXltttttt!llt!t!tttt!liﬁtlltttttX*t##*1#H#tXilttxttttxx3311!1**1111!111111111*%

X
X
¢
%
X
1
X
f==
X
b
¥
]
X
1
X
X

BASE = NTC-400 CPL 324 % CTUAL MILES PER GALLON
TEST = F-290 CPL 353 !#lttttt#tttlttltt!t!!tl!!*t!t*itl*tltlltil*ittit*ttt#iﬁ*ltixtttllilttttittXttttl*tit*FiXZi
t 09-20-79 X 09-24-79 : 09-25-7“ X X OVERALL i
£ BASE ITEST % BASE I TEST % BASE I TEST ¥ BASE [ TEST % BASE [ TEST 1%
CATESHRIES : Bla- T'Tls- % B2a: 1 T2a E Blz I'T3s z B4z I1T4z2 X Bos I Toa g
A-CITY f 3.8351 4,032 % 2,850 13.800 & 3.766 I 3.352 % I ¥ 3,484 1 3,795 1
B-ENTER/EXIT INTERSTATE ¥ 4,169 14,545 % 4,425 14,650 % 4,387 1 4,715 X 1 ¥ 4,327 14,837 %
C-THO LANE T 4,613 714,866 % 5,793 14,923 x 4,550 1 4,725 % I T 4,964 1 4,818 %
D-URBAN EXPRESSWAY  5.095 15,235 % 4,855 1 4.945 ¥ 4,981 I 5,006 % I T 4,977 1 5.062 1
E-LEVEL/ROLLING INTERSTATE ¥ 5.227 I 5,072 % 5,178 I 5.091 % 5,152 1 5,301 % I 2 5,186 I 5,135 %
F-HILLY INTERSTATE X 5,382 15.406 ¥ 5,191 15.213 ¢ 5,335 135,351 % I 2 5,303 I 5.323 ¥
¥ ¥ X L thiseosetitectiret]
G-OVER T 4,921 14,978 ¢ 4,851 14,884 % 4,867 1 4,932 X ¥ 4,879 1 4,938 1

I
tt!!i!!ttt!!!!!ttZXX!!XXXS!IX311!th!tl!!!!‘!ltl!itﬁ!*#t32!**XXK*XXXXX!XXX1*3XI!XXt13*131XX*XXI!*:XXXXX*Xtitttt*tt!t*t*!!l

¥Xl!¥!38¥!¥*¥!tt¥¥¥¥¥¥111111123311**3#**X#Klit#XXX*!*XZtX!!*tth!!lthlt#ttZXXXXXI!XX*X!X:IXﬂ!X!X*!313*1111!111#¥¥1¥X¥$I!3

% BASE = NTC-400 CPL 324 3 NORMALIZED MILES PER GALLGN

% TEST = F-2%0 CPL 353 *ﬂﬂ“xnﬂ*ﬂﬂﬂﬂﬂHX!ﬂﬂﬂﬂﬂ*ﬂ*“ﬂﬂiﬂﬂﬂﬂiﬂﬂ*ﬂﬂ*ﬂ*ﬂ*ﬂﬂHﬂﬂ!ﬂﬂﬂ
: : 09-20-79 09 24-79 } 09-23-79 L * JVERALL ;
d X TEST I ADVY & TEST 1 4DV Y ¥ TEST I ADVY * TEST I ADVZ X TEST I AV X 3
¥ CATEGORIES £ Tin ITE/BA % T2n ITE/BA % T3n ITE/BA % Tdn I TE/BA B8 Ton I TE/BA 1
1 & 1 f========z=====c== f======= ¥ i
1 A-CITY T J.463 1 4,5 % 4,645 14630 % 3,286 [ 12,7- X I ¥ 3.8651 10,9 1
% B-ENTER/EXIT INTERSTATE ¥ 41711 3.2 t 43471 2,8 % 46511 6.0 % 1 ¥ 4,8381 7.2 1
1 C-THO LANE t 5.236 1 13,5 % 4,2481 26.2- ¥ 5,148 1 13.0 I X 4,877 1 1.7- 14
X D-URBAN EXPRESSWAY t 5. 141 4 x 5,069 1 4.4 % 35,0621 1.6 X 1 ¥ 5.0821 2.1 1
t E-LEVEL/ROLLING INTERSTATE % 5,032 I 3.7- & 35,0991 1.3~ % 5,336 1 346 & I ¥ 5.156 1 'B* i
1 F-HILLY INTERSTATE $05.327 0 1.0- 1 5:325 1 2.4 F S.317 10 3=k 1 T 5,324 1 1
X ¢ 3 | $ = mxmzmﬂmw
¥ GOVERALL T 4,931 3 % 47121 1.3 x 4,941 2.0 1 ¥ 4,937 1 1.2 1
ttXXXXXXXX!#XXt!X#*XIX*XI*XXXI*XXXX!*XX*I*XX!XX*I!*X*t*!!*!*t!tit*xt3##!13!*!X**XX!SX*XXIlixttittttiizittttttx*XX*!**IX*!J



Cummins Report - Suppiementary Comments

INQUIRY: : ’/
o C ¢ LIST:

T0: st DATE 4/15/80/ NEORMATION CENTER: 50120

y’ﬂop 721 — 8600

FROM: M.Thommen 50231 cITY Colw

‘ = |
RESPONSE: / :

TO: M.Thommen - 50231 DATE
J. C, WALTER
FROM: CITY:
APR 26 158U

SUBJECT: CUMMINS REPORT # 0721-80006
Fuel Economy Comparison

NTCC-300 MVT (CPL 456) vs.
Formula 290 (CPL 353)

The attached CR -ecommends action on your part. Your comments are requested:

A\
Do you concur with the tindings of the report? YE (@]

Do you concur with the actior recommended? O

When will action be implemented? A/ A?
y;%’zg A e 2x Jﬂm (e 200 )

ﬁwozéé/ LA (//7/) > : Lrroe et e /Nz‘df
%w Ww;fﬁz, N %¢fé//%J% fe
,{Q%AZficZEw{. St 4?7 ZZP)7&:A£@ 4§7/; 7L_Z?%;/¢%%v£q/é%/
CE & XL /%;/ /;//% c,u/ L7 A (‘M/M{if f/OLC)
/ %%ﬂa(/’w’%’( 7/ st il

(e //’QL/C/T/(’ /Z L(/VL

(/// ZQ//'Z/W’Z/Z”(%MC/L 7 7L’ 7—1 %//Lé///d /7—_"__-—/ 0//<4,,¢/7
/fz/ /@c/fcw /M/V

Author: Include in € C i:st above each person responsible for taking
action recommended in repgort.

. WAITFR
(PR 26 1980

Send Inquiry cop. to C C List omitting Information Centers.

Responder:  Send response to C C List including Information Centers. Name
Hand written response is acceptable.
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