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Low Emission Vehicles: Their Prospective Engine Technologies
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#2 FTP Mode Emission 2 ¢d|'®
FUEL . EMISSION _grams/mile FUEL ECONOMY
OMHCE CcoO NOx | ALDEHYDE mile/gal
MO ( GASOLINE) 0. 16 179 0. 15 0. 004 23. 6
M 25 0.13 1. 50 0. 14 0. 011 20. 7(23 8)
M 50 0. 12 2. 05 0.12 0. 010 17. 9(¢24 1)
M 85 0. 11 1. 66 0. 10 0.014 13.7(24 3)
( ):7H8 55 9%
— - - 12
H¥3 Corsica FFV Emissions (29 :g/mile)
Catal yst NMOG co NOx HCHO | MeOH
Stock Catalyst 0. 031 1. 75 0. 25 0. 0205 0. 21
Camet ( Heat, No Air) 0. 102 1 51 013 0. 0048 0. 07
Camet ( Heat, Air) 0. 021 0. 40 0. 17 0. 0036 0 01
E4 CNGS 7132l AMBAl 71712 42 Bla'®
Vehicle / THC NMHC CcO NOx Form.
Fuel System g/mile g/ mile g/ mile g/ mile mg / mile
1984 Olds Delta 88/ CNG Systems Gen II
(Gasoline 0. 40 0. 26 9 84 0. 40 4. 03
Natural Gas 2. 46 0. 08 1 69 1. 18 4. 82
Difference 2. 05 —018 — 8 15 0. 78 0.79
% Difference 507. 9 % —68 3% — 828% 195 0 % 19. 6 %
1987 Chevrolet Caprice/ Air Sensars CNG Fuel Inj.
Gasoline | 0. 33 NA 6. 28 0. 88 NA
Natural Gas 179 0. 20 34 0. 78 NA
Diff erence 1. 46 NA — 2. 88 ~ 0. 10 NA
% Dilference 442. 4 % - NA — 45 9% | —11. 4% NA
1986 Buick Park Ave./ IMPCO Carburetor
Natural Gas

[ Lo9r | 0188 | o011 | 0438 | 446




74/ | A AF

R e dASelok ¥ Fad FA Sl

& dAe WETte S4e we BYe
£ol We NOxol 44 e Asne FF
sl argolst & 4 Uk

3.4 H7| KSR

T3 R(AIA oujolA)e] w7}
CARBol 9814 19984 94—‘%:«5'}%0%1 e} A
55 gAEL 4 gAEE e A2ANYS
FAsA WA A2} Aol g—g 283 gk,

A7 ABRE &HE 58 W E7h2e] Wy
o] AR FZ7} st 28 I 2]
#7435 ZolEg: Aol glou dAY
AR ZAE oA Awr} Go} F3 AL 7t
Ao 1 AT AL AEEe 2
g AL ML Qe olde Aisds
go EARe m AUk

By 7oz dux UEst e &
Azjel M gR7) go 2ol HIAFTA K
Foll & A & 5 Uk

ale FHAYE 2YAR EHom =
AL BANERG £8 AT A F
7t2 @A 288 W71 A5 Chybrid elect-
ric veh)7F 2853 glo] ULEV—J }E o]
A= 2 9ok

4 32 E

AFAA 71E 7}l QAL ol 4 AF
3 A7 AR IS 2AFo
2A9 7HeA-S AMuger dFH #2
Q71 FB8 =gaard,

1) olvlz] Ao 543 Wstrl gl
7129 7hed Az Bae fF= g AF
Ao] T sEel FH L o]F FHoeZ H
ek,

2) 93MY °lF¢ Zsid A<t TLEV

E UEIp] faxe 42 2A9 AT &
71 P49 MAH 2 B A A0A o
e fFz o] o] FolA ok szlth

3) LEVel%9 ZAsd w7 1dA g wE
A7 Ed 2ol ZH 8 A AEEE YR
E A7 NdF, A8 7] A E 2

Argar A2 A- %3]

1.2 713 Sl 7F
2] 4= AP@OM 33
1do] gloy FAZW i
1 2ol oy AEstE
7heke] o}f-olx] ok gt

5) :4471 AEA7) A43E 7 SEE A
TR 213820 F2R Y Ae Ade] M3
=ojof & Zlojrh

=2

I

e

B i
202

2

!
ol 1 1

Ir
o
fo
b
L gé rN

SEE

e
2
b
N
I3 o)
r&
+J w

# 1 g 8

1. Staff Report, “Proposed Regulations
for Low Emission Vehicles and Clean
Fuels”, Prepared by CARB, AUG. 13,
1990, _

2. E. Obert, “Internal Combustion Engine
and Air Pollution”

3. JN. Mattavi, “Effects of Combustion
Chamber
Spark Ignition Engines”,

4. AJ. Sorrell, et.
Engine Performance During Warm-up”,
SAE 890567,

5. G.E. Andrews, et. al., “Transient Heating
and Emissions of an SI Engine During
the Warm-up Period”, SAE 880264.

6. J.A. Kaplan, “Modelling the Spark Plug
Ignition Engine Warm-up Process to

of Combustion in
SAE 821578.
al,, “Spark Ignition

Design

Predict Component Temperatures and
Hydrocarbon Emoisions”, SAE 910302,

7. Y. Ohyama, et. al,*“Study on Variable
Injection Pattern Control System in a
Spark Ignition Engine”, SAE 910080.

8. M. Matsumoto, et. al,, “Improvement of
Lamda Control Based on an Exhaust
Emission Simulation Model That Tkes
into Account Fuel Transportation in the
Intake Manifold”, SAE 900612.

9. N.F. Benninger and G. Plapp, “Require-
ments and Performance of Engine Mana-



10,

11.

12.

gement Systems under Transient Condi-
tions”, SAE 910083,

Masayuki Honma, *Development of
Stainless-stee]l Tube Exhaust Manifold”,
252471 &, Vol. 43, No.9, 1989,

W.A. Whittenberger, et. al., “Electrically
Heated Metal Substrate Durability”, SAE
910613.

I. Gottberg, et. al,, *“New Potential
Exhaust Gas Aftertreatment Technologies
for ‘Clean Car’ Legistation™, SAE 910840

13,

14,

- 18,

16,

e B IR T B &S/ Vol.13, No.3, 1991/ 75

S.P. Wood, et. al.:
22 Lt
900269,
K. Sugihara, et.. al., “Research and
Development of Flexible Fuel Vehicles
at Nissan”, SAE 902159,

R.L. Bechtold, et. al.,, “Ford Methanol
FFV Performance/Emission Experience”,
SAE 902157, '

C.S. Weaver, “Natural Gas Vehicles-A
Review of the State of the Arts”, SAE
892133,

“Clean Power-Latus

Chargecooled Engine”, SAE



