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Effect of Gas Compositions on Fuel Economy and Exhaust Emissions
of Natural Gas Vehicles
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ABSTRACT

Natural gas is one of the most promising alternative fuels for automotive vehicles. However,
natural gas varies in composition between the originating fields and may be further modified
duc to processing and additional mixing. These variations are known to affect engine
performance and emissions through changes in fucl metering and combustion characteristics.

In the present study, the effect of gas compositions on vehicle performance such as fuel
economy, driveability and exhaust emissions was examined. Analysis are made of using 3 types
of NGVs which were made by automakers and 6 different fuels which are selected in
consideration of the variation in fuel composition on the worldwide market. The results may be
utilized to develop natural gas engine in automakers and/or to establish the fuel standard in the
refuelling stations.

=97|&£80] : Natural Gas Vehicle(HQ7}233F), Gas Composition(7}254]), Fuel
Economy($3 ¥)), Exhaust Emissions(8] & 7}2~), Driveability (27 4])

ZExle] gt AT s FAHD ¢
1. A &2 g b2
G 2z < a0 ae, vk AXER 29 x4 #
ez g F28 o]f1 = AFAYE olalA TE7] 'IH‘E' d, ERzAe HAslAd]
o FaAuk ohgl, A7EdH7ed) grol A $RZAL AR AL 4T
i\-gt —-E}f:]ltﬂ7]9_‘§9’] ':]'L'.g-“f_ 1_?1- NOX: HC, CO Oﬂ, 7-A'10] c—.}xic,] q_%_ ;E?i _%_ A}%g 751'_?_.,
5 feEias ARt WG, HAMEA gaq yun ped Fagdel wasd, 4
a7 dFA7AY, dALEE & F #©
AEg?

o=z
Al 4%, BE R Rk 5L AF

|

o °1F r&

=

A

» AR, BRAUATIEDTE =
=

s2AEalEelE =y 74 A8 %, ppl23~131 123



, AR EE T Arwast, B, 47
59 S 5 Y ¥l ds) d¥e 2o
L, olE AA 3 e g 24 €A
8 AFE gloiM, Aol MBS ARTH
A, Az, g7t A 8 A, ddAiA Fell F
L PE Aen A4uE, A4 Feole AT
AZA 9 vt W27t TE UESHA Rehe
AFE F2 5 AE Aoz AnEn
wpebA, & dFelAs, Suleld ALE 4
7t =AgE ARESHA(EEE vt 9

Agel ARSS dse 24 2 FoEAge
Table 1elA1e} 2t} B AFoA] ALE
HA7l2dmeE F 6252, UEY
29l Gas B &polge] Gas D, &
ofg] 22l HAAE RIS 4F3Fe
7tzolth, 7oA Gas Ci= Gas B& WI
(Wobbe Index) % 91&&%7F FAFsh} 240
t}2 E&7lxoln Gas Fe WIg diadorl
we 3F& hEsE 87, Gas Ex o] 7}
29 pedee] FUaEd Five IRt
Gas AE WIge] AlYd & 1F& ¥k £F
7}2olt} o]F sl BE ZAsho] A¥e] A}
S8t

3. AIEEX, Algltd 2 Algdd

3.1 Al & X

D
0o

NQAFAL Qv - WEhS F 5
%7437 s3] ALgx Aganlel Ae Fig.
ERERAE R L L LIt

Table 1 Compositions and Propertics of Test Fuels
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Test pas specilicatians

Gas A | Gas B | Gas © l Gas D | Gas E l Gas F

CH, 750 20 87 800 1000 900 830
| C:He 225 | 581 | 155 | oo | 400 | 40
Calx 25 238 25 ao 20 24
-CyHu an 047 00 o0 ga oo
n-CyHu ao a5 aa aa 00 [e49)
N2 0o 00z 20 oo 40 an
Total {000 | 1000 | {0GG | 100G | 1000 | 1060
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Calculated Burmirg
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Rato by Volume
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1152 [ 1050 | 1082 [ 9355 974 926

LHV(keal/NM') of

stoichiomerie mix J

Speaific gravity for mrJ 0692 | 0623 | 0666 | D558 | 0614 | 0634
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Fig. 1 Schematic Diagram of NGV Test Facility
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