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PREFACE 

In support of the National Highway Traffic Safety Administration, Office of Passenger Vehicle 
Research, the Department of Transportation-Transportation Systems Center contracted with Volkswa­

; genwerk AG, Federal Republic of Germany to develop a data base on light-weight Diesel engines 
suitable tor passenger cars. Volkswagen research, pre-production and production Diesel engines 
were used tor the test portion of the work and for the 'analytical extrapolation.' 

A Volkswagen research vehicle with advanced crashworthiness characteristics was provided 
by Volkswagen to demonstrate and document compatibility with an advanced diesel engine design 
(Integrated Research Vehicle). Through the effort the Diesel engines were evaluatect in the context 
of an integrated vehicle system with the aspects of fuel economy, environment, consumer require­
ments and cost in mind. 

The authors wish to acknowledge the guidance provided by Mr. H. Gould and Dr.R.John of 
the Department of Transportation-Transportation Systems Center and Dr. K. Digges of the Depart­
ment of Transportation-National Highway Traffic Safety Administration. 

Our working team consisted ot-the following persons: 
Miss C. Schwarz, Messrs. R. Graupmann, W. Lange, K.-J. Lemke, H. Leptlen, Dr. G. w. Schweimer 
and M. Willmann. 

They were supported by: 
Miss J. Dommschack and Messrs. H.-D. Beckmann, P. M. Deja, P. Jirousek, W. Kiegeland, W. Kurpiers, 
Dr. K.-H. Lies, J. Nitz, E. Pommer, K.-H. Schneider and P. Seifert together with members of the 
staff from the VW prototype shop, the VW transmission development department and the VW 
measuring and testing department. 
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X 6 CYLINDER 146 CID N.A. DIESEL 
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2260 LB YEHICLE 3DDD LB YEHICLE 

X '7D HI' TC E·O·R 711 CYLINDER 1110 ClD N.R. 
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ROAD LORD 
+ 77400SCHR2 1020 1. 76 0.77 27.8 60 HP N.R. PRODUCTION DIESEL WITH E.G.R. 
~ 7HOOSCHR2 1020 1. 76 o.77 33.1 70 HP TC RESEARCH DIESEL WITH E.G.R· 

+ 7HOOSCHL 1 1020 1. 76 0.77 33.1 70 HP TC RESEARCH DIESEL 6 SPEED TRANSM. 
)( 7HOOSCHL1 Hi20 1 .26 0.77 42.9 70 HP TC RESEARCH DIESEL 
A 72000SCHF1 1260 1 • 75 0.77 33.1 6 CYLINDER 130 CID N.R. DIESEL 
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ROAD LORD CURVES 
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0 60 HI' N·A· DIESEL • 6 CYLINDER 13D CJD N.R. 
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50 HP N.R. 90 ClD 
FUEL CONSUNPT I ON ·( KG/H l 
1372.0 SEC US-CITY TEST DATE 07/10/76. 13.47.33 
TEST RESULT 615.04 Gi ?-45 Ml = 38.60 MPG 
SHADED REGIONS 310-43 71.67 t1 . 
VEHICLE .1020 KG NASS. 0·80 SOH CH•F• 1.75 7. ROLLING DRAG 
TRANSHlSSlON AXLE/GEAR CONBlNATION NO. 3 
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50 HP N.A. 90 CID 
AIR TO FUEL RATIO 
1372.0 SEC US-CITY TEST DATE 07/10/76 13-17-33 
TEST RESULT 1372-25 S/ 7-15 Ml = 19-51 MPH 
SHADED REGIONS 682-87 191-37 H 
VEHICLE 1020 ~G NASS. o.eo SON CW•F• 1.75 Z ROLLING DRAG 
TRRNSNISSION AXLE/GEAR CONBINRTION NO. 3 
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50 HP N.R. 90 ClD 
FUEL CONSUMPTION ·( KG/H l 
13?2.0 SEC US-CITY TEST DATE 0?/10/?6. 13-1?.33 
TEST RESULT 615-01 Gi 7-15 HI = 38-60 HPG 
SHADED REGIONS 310-13 71 .67 H . 
VEHICLE .1020 KG MASS. O.BO SOH CH•F• 1.75 Z ROLLING DRAG 
TRANSNISSION AXLE/GEAR CONBINATION NO. 3 
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50 HP N.R. 90 CJO 
RIR TO FUEL RRTJO 
1372.0 SEC US-CITY TEST DATE 07/10/76 13.47.33 
TEST RESULT 1372.25 S/ 7-45 Ml = 19.54 MPH 
SHADED REGIONS 682.87 194.37 M 
VEHICLE 1020 KG NASS. Q.BQ SON CW•F• 1·75 Z ROLLING DRAG 
TRANSNISSION AXLE/GEAR CONBlNATlON NO. 3 
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50 HP N.R. 90 CIO 
HC EMISSION lG/H) 
1372.0 SEC US-CITY TEST DATE 07/10/76 13-47.33 
TEST RESULT 1-86 G/ 7.45 HI = 0.25 G/MI 
SHADED REGIONS 0-91 0-14 G 
VEHICLE 1020 KG MASS. Q.BO SON CW•F• ].75 7. ROLLING DRAG 
TRANSMISSION AXLE/GEAR COMBINATION NO. 3 
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50 HP N.R. 90 CID 
CO - EMISSION (G/Hl . 
1372-0 SEC US-CITY TEST DATE 07/10/76 
TEST RESULT 9-77 G/ 7.45 HI= 1-31 G/HI 
SHADED REGIONS 4-84 1-30 G 
VEHICLE. 1020 KG NASS. 0.80 SDN CW•F• J.75 I. ROLLING DRAG 
TRANSNlSSION AXLE/GEAR CONBlNATlON NO. 3 
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50 HP N.R. 90 CID 
NOX - EMISSION (G/Hl 
1372-0 SEC US-CITY TEST DATE 07/10/?6 13-1?.33 
TEST RESULT 5.58 G/ ?.15 Ml = 0.?5 G/MI 
SHADED REGIONS 2-82 0-60 G 
VEHICLE 1020 KG NASS. o.eo SON CW•F• 1.75 I. ROLLJNO DRAG 
TRANSMISSION AXLE/GEAR COMBINATION NO. 3 
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-2 
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50 HP N.R. 90 CID 
FUEL CONSUMPTION (KG/Hl 
761.0 SEC HIGHWAY TEST OATE 07/10/76 11-30.52 
TEST RESULT 772.33 G/ 10.25 MI = ~2.30 MPG 
SHADED REGIONS 397.16 83.86 M 
VEHICLE 1020 KG NASS. o.eo SON CH•F. 1.75 I. ROLLING DRAG 
TRAWSNlSSION AXLE/GEAR CONBlNATION NO. 3 
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50 HP N. R. 90 C·l 0 
RIR TO FUEL RRTlO 
?6~.0 SEC HIGHWAY TEST DATE 07/10/?6 · 1~.30.52 
TEST RESULT ?64.25 S/ 10.25 HI = ~8.28 MPH 
SHADED REGIONS 386.25 ?3.62 M 
VEHICLE 1020 KG NASS. o.eo SON CW•F• 1.75 Z ROLLING DRAG 
TRANSNISSION AXLE/GEAR CONBINATION NO. 3 
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50 HP N.R. 90 CID 
HC - EMISSION lG/Hl 
764.0 SEC HIGHWAY TEST DATE 07/10/76 14.30.52 
TEST RESULT 1.96 G/ 10.25 HI : 0-19 G/HI 
SHADED REGIONS 0.99 0-21 G 
VEHICLE 1020 KG HASS. Q.BQ SOH CW•F• 1.75 Z ROLLING DRAG 
TRANSHlSSlON AXLE/GEAR COMBINATION NO. 3 
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50 HP N.R. 90 CID 
CO- EMISSION lG/Hl-
76i.O SEC HIGHWAY TEST DATE 07/10/76 li-30.52 
TEST RESULT 8-22 G/ 10.25 Ml = 0.80 G/MI 
SHADED REGIONS. i-02 0.93 G 
VEHICLE 1020 KG MASSo Q.BO SON CW•F. 1.75 I. ROLLING DRAG 
TRANSMISSION AXLE/GEAR COMBINATION NO. 3 
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50 HP N.R. 90 CID 
NOX - EMISSION IG/HJ 
761.0 SEC HIGHWAY TEST DATE 07/10/76 11.30.52 
TEST RESULT 7.97 G/ 10.25 HI = 0.78 G/MI 
SHADED REGIONS 3.99 Q.S2 G 
VEHICLE 1020 KG ~RSS. O.BQ SOH CWwF. lo75 Z ROLLING DRRO 
TRRNSMlSSlON RXLE/OERR CONBlNRTlON NO. 3 

·. \ 
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50 HP N.R.· E.G.R. 
FUEL CONSUMPTION lKG/Hl 
1372-0 SEC US-CITY TEST DATE 11/08/77 11-21-28 
TEST RESULT 562-51 G/ 7-15 MI : 11-15 MPG 
SHADED REGIONS 282-20 47-57 M 
VEHICLE 1020 KG NRSS. Q.BO SOH CW•F• 1·75 I. ROLLING ORRO 
TRANSHlSSlON RXLE/OEAR COHB1NA110N NO. 3 
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50 HP N.R. E.G.R. 
RIR TO FUEL RRTIO 
1372.0 SEC US-CITY TEST DATE 11/08/77 11.21.28 
TEST RESULT 1372.25 S/ 7-15 HI = 19-51 HPH 
SHADED REGIONS 678.62 276.00 H 
VEHICLE 1020 KG MASS. o.BO SQH CW•F• 1.7S Y. ROLLING DRAG 
TRANSMISSION AXLE/GEAR COMBINATION NO. 3 

8 

6 

co .. 

. 
A-
• 

11.1 
• s:: 2 
• 

D 

-2 

134 



• 
~ 
• . 

50 HP N.R. E.G.R. 
HC -·EMISSION lG/Hl 
1372-0 SEC US-CITY TEST DATE 11/08/77 14.21.28 
TEST RESULT 2.29 G/ 7.45 Ml = 0.31 G/MI 
SHADED REGIONS l-15 0.22 G 
VEHICLE 1020 KG NRSS. Q.BO SON CW•F. 1.75 I. ROLLING DRAG 
lRRNSNISSION RXLE/OERR CONBINAliON NO. 3 
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50 HP N.R. E.G.R. 
CO - EMISSION lG/Hl 
1372.0 SEC US-CITY TEST DATE 11/08/77 14-21-28 
T£ST RESULT 13.76 G/ 7.45 HI= 1.85 G/HI 
SHADED REGIONS 6-91 1-19 G , 
VEHICLE 1020 KO HRSS. o.eo SOH CW•f• 1.75 Z ROLLlNO ORRG 
TRRNSHISSION RXLE/OERR COHBINRTlON NO. 3 
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50 HP N.R. E.G.R~ 

NOX - EMISSION lG/Hl 
1372-0 SEC US-CITY TEST DATE 11/08/77 14-21-28 
TEST RESULT 4-i5 G/ 7-45 Ml = 0.56 G/MI 
SHADED REGIONS 2-06 0-50 G·. 
VEHICLE 1020 KG NASS. O.BO SDN CW•F• 1.75 'l. ROLLING ORAG 
TRANSNlSSlON AXLE/GEAR CONBlNATlON NO. 3 

1500 2000 
ENGINE SPEED 
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50 HP N.A. E.G.R: 
FUEL CONSUMPTION lKG/Hl 
764-0 SEC HIGHWAY TEST DATE 11/08/77 ·14.50.33 
TEST RESULT 765-71 G/ 10.25 HI = 41-90 HPG 
SHADED REGIONS 384.92 50.38 H 
VEHICLE 1020 KG MASS. Oo80 SOH CW•F• 1.75 ~ ROLLING DRAG 
TRANSHISSlON AXLE/GEAR COMBINATION NO. 3 

~ -----
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50 HP N.R. E.G.R~ 

RJR TO FUEL RRTJO 
?64-0 SEC HIGHWAY TEST DATE 11/08/?? ·11.50.33 
TEST RESULT ?61.25 S/ 10-25 HI = 18-28 MPH 
SHADED REGIONS 381.62 99.3? H. 
VEHICLE 1020 KG NASS. o.eo SON CW•F• 1.75 Y. ROLLING DRAG 
TRANSNISSION AXLE/GEAR COMBINATION NO. 3 
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50 HP N.R. E.G.R. 
HC ·- EMISSION lG/HJ 
764-0 SfC HIGHWAY TEST DATE 11/08/77 14.50.33 
TEST RESULT 5.86 G/ 10-25 HI : 0.57 G/HI 
SHADED REGIONS 2.84 0-49 G 
VEHICLE 1020 KG HASS. 0.80 SQM CW•F• 1.75 'l. ROLLING DRAG 
TRANSMISSION AXLE/GEAR COMBINATION NO. 3 
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50 HP N.R. E.G•R· 
CO - EMISS-ION lG/Hl 
?6~.0 SEC HIGHWAY TEST DATE 11/08/?? 14-50.33 
TEST RESULT 25.24 G/ 10.25·HI = 2-46 G/HI 
SHADED REGIONS 12.52 1.89 G 
VEHICLE 1020 KG NASS. Q.SQ SON CW•F. 1.75 Y. ROLLING DRAG 
TRANSNISSION AXLE/GEAR CONBJNATION NO. 3 
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50 HP N.R. E.G.R. 
NOX - EMISSION lG/Hl 
761.0 SEC· HIGHWAY TEST DATE 11/08/77 14.50.33 
TEST RESULT 3.53 G/ 10.25 HI = 0~34 G/HI 
SHADED REGIONS 1.?6 0.39 G 
VEHICLE 1020 KG HASS. o.eo SOH C~•F• 1.75 I. ROLLING DRAG 
TRANSMISSION AXLE/GEAR CONBlNATlON NO. 3 

6 

a:: .. 
ct 
~--·- --. 
~ 
• 

~ 
~ ---.... 

~ 
--......... 
~ 0 --.......-:::::: '/. .,.., 

_;/; --"'-. 

-~00 

142 

350C 

• ' 



~-

70 HP TC 90 CID 
FUEL CONSUMPTION lKG/Hl 
1372-0 SEC us-·cnY TEST DATE 10/11/76 11".34-59 
TEST RESULT 529-61 G/ 7-45 Ml = 43.92 MPG 
SHADED REGIONS 267-07 60.38 M 
VEHICLE 1020 KG NRSS. 0.80 SON CW•F. 1.75 7. ROLLING DRAG 
lRRNSNlSSION RXLE/OERR CONBINAllON NO. 8 
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70 HP TC 90 CIO 
RIR TO FUEL RRTIO 
13?2.0 SEC US-CITY TEST DATE 10/11/76 11-31-59 
TEST RESULT 13?2-25 S/ 7-45 Ml : 19.51 MPH 
SHADED REGIONS 6?9.50 281.75 t1 
VEHlCLE 1020 KG HASS. o.eo SaM C~wF. 1.75 /. ROLLING DRAG 
TRANSNlSSlON AXLE/GEAR CONBlNRTlON NO. 8 
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70 HP TC 90 CID 
HC EMISSION lG/Hl 
1372-0 SEC US-CITY TEST DATE 10/11/76 11-34.59 
TEST RESULT 1-70 G/ 7-45 HI = 0.23 G/HI 
SHADED REGIONS 0.64 0.26 G 
VEHICLE 1020 KG MASS. 0.80 SON CW•F• 1.75 7. ROLLING DRAG 
lRANSNISSION AXLE/GEAR CONBINRTION NO. 8 
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70 HP TC 90 CID · 
CO - EMISSION fG/Hl 
13?2-0 SEC US-CITY TEST DATE 10/11/?6. 11-34.59 
TEST RESULT 5.39 G/ ?-45 HI = 0.?2 G/MI 
SHADED REGIONS 2-68 0-93 G 
VEHICLE 1020 KG NASS. 0.80 SCN CW•F• 1.75 Z ROLLING DRAG 
TRANSNlSSlON AXLE/GEAR CONBJNATION NO. 8 

8 

/ 
- 6 a:: 
ct 
CQ 

• 
tL. 4 
• au 
• s:: . 

CQ 2 

146 



• 

70 HP TC 90 CID 
NOX - EMISSION lG/Hl 
13?2.0 SEC US-CITY TEST DATE 10/11/?6 l1e34.59 
TEST RESULT 6-00 G/ ?-45 Ml = 0-80 G/HI 
SHADED REGIONS 2-96 0-61 G 
VEHICLE 1020 KG MASS. o.eo SCM CW•F. 1.75 Z ROLLING DRAG 
TRANSMISSION AXLE/GEAR COMBINATION ~0. 8 
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70 HP TC 90 C I D . 
FUEL CONSUMPTION lKG/Hl 
764.0 SEC HIGHWAY TEST DATE 10/11/76 13-03-54 
TEST RESULT 688.17 G/ 10-25 HI = 46-51 MPG 
SHADED REGIONS 336.02 72.69 M 
VEHICLE 1020 KG NRSS. 0.80 SON CW•F• ].75 Y. ROLLING ORRG 
TRRNSNlSSlON AXLE/GEAR CONBINRTION NO. B 
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70 HP TC 90 C I D · 
RIR TO FUEL RRTIO 
761-0 SEC HIGHWAY TEST DATE 10/11/76.13-03.51 
TEST RESULT 761.25 S/ 10-25 HI = 48.28 MPH 
SHADED REGIONS 377-37 95-25 H 
VEHICLE 1020 KG NASS. o.ao SDN CW•F• 1.75 I. ROLLING DRAG 
TRANSNlSSION AXLE/GEAR COMBINATION NO. 8 
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70 HP TC 90 CIO 
HC - EMISSION lG/HJ 
764.0 SEC HIGHWAY TEST DATE 10/11/76 · 13.03.54 
TEST RESULT 0.83 G/ 10.25 HI = 0.08 G/HI 
SHADED REGIONS 0.43 0.05 G 
VEHICLE 1020 KO MASS. o.eo SON CW•F• 1.75 I. ROLLING DRAG 
TRANSNISSION AXLE/GEAR CONBINATION NO. 8 
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70 HP TC 90 CID 
CO - EMISSION lG/Hl 
761.0 SEC HIGHWAY TEST DATE 10/11/76. 13.03.51 
TEST RESULT 1-16 G/ 10.25 HI = 0.11 G/MI 
SHADED REGIONS 2-02 O.SO G 
VEHICLE 1020 KG HASS. 0.80 SOH CW•F• 1.75 Z ROLLING DRAG 
TRANSHlSSION AXLE/GEAR CONBlNATlON NO. 8 
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70 HP TC 90 CID 
NOX - EMISSION lG/Hl 
764.0 SEC HIGHWAY TEST DATE 10/11/76 13.03.54 
TEST RESULT 9.49 G/ 10.25 HI = 0.93 G/MI 
SHADED REGIONS 4.70 0.62 G 
VEHICLE 1020 KG MASS. O.BO SDM CW•F• 1.75 Z ROLLING ORAO 
TRANSMISSION AXLE/GEAR COMBINATION NO. B 
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70 HP TC E.G.R. 
FUEL CONSUMPTION lKG/Hl 
1372.0 SEC US-CITY TEST DATE 18/05/77 11.01.27 
TEST RESULT 525.92 G/ 7-45 HI = 44.34 HPG 
SHADED REGIONS 259.34 56.28 H 
VEHlCLE 1020 KG NASS. o.BO SOH CW•F• 1.75 1. ROLLlNG ORRG 
TRANSNlSSION AXLE/GEAR CONBINRTlON NO. B 
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70 HP 
RIR TO 

TC E.G.R. 
FUEL RRTIO 

1372.0 SEC US-CITY TEST DATE 18/05/77 11.01.27 
TEST RESULT 1372-25 S/ 7.~5 HI = 19.5~ HPH 
SHADED REGIONS 691-12 231.87 t1 
VEHICLE 1020 KG NASS. o.eo SON CW•F• 1.75 Z ROLLING DRAG 
TRANSNlSSION AXLE/GEAR CONBINRTlON NO. 8 
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70 HP TC E.G.R. 
' HC EMISSION lG/HJ 

1372.0 SEC US-CITY TEST DATE 18/05/77 11-01-27 
TEST RESULT 2.21 Gl 7.45 t11 ·= 0-30 G/t11 .• 
SHADED REGIONS 1·11 0-17 G 
VEHICLE 1020 KG "ASS. o.eo SON CH•F• 1.75 r. ROLLING DRAG 
lRANSNISSION AXLE/GEAR CONBINATION NO. 8 
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70 HP TC E.G.R. 
CO - EMISSION lG/Hl 
1372.0 SEC US-CITY TEST DATE 18/05/77 11.01.27· 
TEST RESULT 10-19 G/ 7.15 HI = 1·11 G/HI 
SHADED REGIONS 5-12 0.90 G 
VEHICLE 1020 KO MASS. Q.BO SDN CW•F• 1.75 1. ROLLING ORAD 
TRANSMISSION AXLE/GEAR COMBINATION NO. a 
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70 HP TC E.G.R. 
NOX EMISSION lG/H1 
13?2.0 SEC US-CITY TEST DATE 18/05/?? 11 .• 01-2? 
TEST RESULT 2-40 G/ ?.15 Ml = 0-32 G/MI 
SHADED REGIONS 1-19 0.25 G 
VEHICLE 1020 KG ~ASS. o.ao SON CW•F• ].75 'l. ROLLING DRAG 
TRANSNISSION AXlE/GEAR CONBINATlON NO. B 
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70 HP TC E.G.R. , 
FUEL CONSUMPTION lKG/Hl 
764.0 SEC HIGHWAY TEST DATE 18/05/77 · 11-21-38 
TEST RESULT 671.84 G/ 10.25 HI= 47-76 HPG 
SHADED REGIONS 337.47 93.14 H 
VEHICLE 1020 KG HASS. 0.80 SOH CW•F• 1·75 7. ROLLING ORAO 
TRANSMISSION AXLE/GEAR COMBINATION NO. 8 
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70 HP TC E.G.R. 
RIR TO FUEL RRTIO 
764-0 SEC HIGHWAY TEST DATE 16/05/77 14-21-38 
TEST RESULT 764-25 S/ 10-25 Ml : 48.26 HPH 
SHADED REGIONS 391.75 88.87 t1 
VEHICLE 1020 KG MASS. O.BO SON CW~F. 1.75 Z ROLLING DRAG 
TRAN~NISSION AXLE/GEAR CONBINATION NO. B 
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70 HP TC E.G.R. · 
HC- EMISSION. lG/Hl 
764.0 SEC HIGHWAY TEST DATE 18/05/77-14-21.38 
TEST RESULT 2-24 G/ 10-25 MI = 0.22 G/MI 
SHADED REGIONS 1.12 0-15 G 
VEHICLE 1020 KG NASS. o.eo SON CW•F• 1.75 Z ROLLING DRAG 
TRANSNJSSlON AXLE/GEAR CONBJNRTJON NO. B 
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70 HP TC E.G.R. 
CO - EMISSION (G/Hl 
76~.0 SEC· HIGHWAY TEST DATE 18/05/77.14.21.38 
TEST RESULT 1~.22 G/ 10.25 Ml = 1~39 G/HI 
SHADED REGIONS 7.18 1 .46 G 
VEHICLE 1020 KG NASS. O.BO SON CW•F• 1·75 Z ROLLING DRAG 
TRRNSNlSSlON RXLE/OERR CONBlNRTlON NO. 8 
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70 HP TC E.G.R. 
NOX - EMISSION lG/Hl 
764.0 SEC HIGHWAY TEST DATE 18/05/77 14-21.38 
TEST RESULT 2.49 G/ 10.25 MI = 0-24 G/MI 
SHADED REGIONS 1.23 O.t5 G 
VEHICLE 1020 KO "ASS. 0.80 SO" CW•F• 1·75 Z ROLLING DRAG 
TRANS"ISSION AXLE/GEAR CO"BINATION NO. 8 
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5 CYL. N.R. 130 CID 
FUEL CONSUMPTION lKG/HJ 
1372-0 SEC US-CITY TEST DATE 15/09/76. 15.27.40 
TEST RESULT 670-11 G/ 7-45 MI = 35.05 MPG 
SHADED REGIONS 337.91 56.98 M 
VEHICLE 1362 KG MASS. o.ao SON CW•F• 1.75 i. ROLLING DRAG 
TRANSMISSION AXLE/GEAR CONBlNATlON NO. 8 

8 

6 

~ 2 
• m 

0 

• -2 

163 

3000 



,..., 
~ 
a: 
CD 

• 
Q.. 
• 

1&.1 . 
:s:: 
• 

CD 

5 CYL. N.R. 
RIR TO FUEL 

130 CID 
RRTIO 

1372.0 SEC US-CITY TEST DATE 15/09/76 15.27.40 
TEST RESULT 1372.25 S/ 7.45 HI = 19.54 HPH 
SHADED REGIONS 688.75 229.87 H 
VEHICLE 1362 KG NASS. o.eo SOH CW•F• 1.75 Y. ROLLING DRAG 
TRANSNISSION AXLE/GEAR COHBINATION NO. 8 
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5 CYL. N.R. 130 CIO 
HC - EMISSION (G/Hl 
1372.0 SEC US-CITY TEST DATE 15/09/76 . 15-27.10 
TEST RESULT 2.35 G/ 7-15 Ml = 0.32 G/MI 
SHADED REGIONS 1-19 0.23 G 
VEHICLE 1362 KG MASS. Q.BO SOH CWwF. 1.75 7. ROLLING DRAG 
TRANSHlSSlON AXLE/GEAR CONBlNATlON NO. 8 
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5 CYL. N.R. 130 CID 
CO EMISSION lG/Hl 
1372.0 SEC US-CITY TEST DATE 15/09/76 15-27-40 
TEST RESULT 17-44 G/ 7-45 Ml = 2.34 G/MI 
SHADED REGIONS 8-61 2-03 G 
VEHICLE, 1362 KO MASS. Q.BO SON CW•F• 1.75 Z ROLLING DRAG 
TRANSMISSION AXLE/GEAR COMBINATION NO. 8 
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5 CYL. N.R. 130 CID 
NOX EMISSION lG/Hl 
13?2.0 SEC US-CITY TEST DATE 15/09/?6 15.2?.10 
TEST RESULT 11-13 G/ 7-15 Ml = 1.19 G/MI. 
SHADED REGIONS 5-56 1.10 G 
VEHICLE 1362 KG NASS. 0.80 SON CW•F. 1.75 Z ROLLING DRAG 
TRANSMISSION AXLE/GEAR CONBINRTION NO. B 
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5 CYL. N.R. 130 CID 
FUEL CONSUMPTION lKG/HJ 
76~.0 SEC HIGHWAY TEST DATE 15/09/76 15-~9-37 
TEST ~ESULT 810.15 G/ 10.25 HI = 39.89 HPG 
SHADED REGIONS ~09 .52 93 -~6 H 
VEHICLE 1362 KG NASS. o.ao SDN CW•F• 1.75 1. ROLLING DRAG 
TRANSNISSION AXLE/GEAR CONBINATION NO. 8 
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5 CYL. N.R. 
AIR TO FUEL 

130 CID 
RATIO 

764.0 SEC HIGHWAY TEST DATE 15/09/76 ·15.49.37 
TEST RESULT 764.25 S/ 10-25 HI = 48.28 MPH 
SHADED REGIONS 389.37 78.25 M 
VEHICLE 1362 KG NRSS. Q.BO SON CW•F• 1.75 Y. ROLLING DRAG 
TRRNSNlSSlON RXLE/OERR CONBlNATlON NO. 8 
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5 CYL. N.A. 130 CID 
HC - EMISSION lG/Hl 
761.0 SEC HIGHWAY TEST DATE 15/09/76 15-19.37 
TEST RESULT 1-90 G/ 10.25 MI = 0.18 G/MI 
SHADED REGIONS 2-15 0.53 G 
VEHICLE 1362 KG NASS. Q,SQ SON CW•F• 1.75 I. ROLLING DRAG 
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TEST RESULT 764.25 S/ 10-25 Ml : 48-28 MPH 
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NOISE EMISSION 
GOLF GLD NO. 3 WITH 50 HP PRODUCTION DIESEL 
on wet surface. 

Idle Noise 80 dB(A) exterior 
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NOISE EMISSION 
GOLF GLD WITH 70 HP TC H20 DIESEL 

Idle Noise 81 dB(A) exterior 

Left Vehicle Side Right Vehicle Side 

' ' 

-100 0 100 -100 0 
Vehicle Path (ft) 

190 

100 

c 
.t:. 0 
c.-
E ~ 

Gl 
Gl u· 

40 0 < 

.t:. 
c. 

"0 
c 
0 

"...J 

E -c 
Gl 
Gl 
c. 

40 Vl 

-c 
c -., c 
0 

30 u 



Left 
90 

' ... 

80 

: 

<t 70 
'' '. 

m 
.. 

'' 
0 

. ' '' 

60 '' C1l 
> ' 
C1l 
-l 

C1l 
Ill 

0 
z 

80 

70 

60 

-100 

NOISE EMISSION 

AUDI 100 WITH 5 CYLINDER N.A. DIESEL 

Idle Noise 75 dB(A) exterior 
55.5 dB(A) interior 

Vehicle Side Right Vehicle 
..--,-

---
'' .. '' _.__ 

'. 
• '"7-r...;..+ r\\ 

'' ' 

'' 
'' '' 

'....--:--. ' . -.,.-
,.-

.. 
I 

' '' 

'' 
·-- c 

0 100 -100 0 
Vehicle Path (ft) 

191 

Side 
- ' , "T-r;:-r 1:-r- 50. 

c: 
,£; 

0 

0. .... 
E c 

1-
C1l 

'. C1l ' 0 
' 40 0 

' <t . . ' "'0 
c 
0 

'. -l 

30 :l 
L1.. 

,£; 
0. 
E "'0 

C1l 
C1l 
0. 

40 c./) 

.... 
c: 
c .... 
Ill 
c 
0 

30 
u 

100 



NOISE EMISSION 

GOLF WITH 50 HP GASOLINE ENGINE 

Idle Noise 74 dB(A) exterior 

Left Vehicle Side Right Vehicle Side 
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APPENDIX B 

REPORT OF NEW TECHNOLOGY 
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The work performed under this contract, while leading to no new·-- - ~. 

inventions has provided a detailed characterization of the engines studied 
with emphasis on fuel economy, emissions and driveability. 
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