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Effect of Syngas on Combustion and Emission

Characteristic of Gasoline Engine
Dai Xiaoxu Ji Changwei Wang Shuofeng Liang Chen Ju Bingjie
(College of Environment and Energy Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: The onboard fuel reforming could not only recovery the exhaust heat but also produce syngas
for the mixed combustion in cylinders. An experimental study was carried out on a four-cylinder 1.6 L
gasoline engine at a speed of 1 800 r/min, a manifolds absolute pressure of 61. 5 kPa and the maximum
brake torque for the spark timing to explore the effect of syngas addition on the engine combustion and
emission performances at the stoichiometric condition. The experimental results demonstrated that the
hydrogen volume faction in syngas increased with the increase of syngas addition faction. The fuel
consumption rate was decreased and the indicated thermal efficiency was improved. HC, NO_ and CO,
emissions were reduced whereas CO emission was increased after the syngas enrichment at the
stoichiometric condition.
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Fig.1 Schematic diagram of experimental system
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Fig.2  Variation of syngas flow rate with feedstock flow rate
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Fig.3 Variation of products concentration in syngas

LS R Hy Al
COMFRI B /%

(8] e wn

< (=3 <

33
[=]

10

with feedstock flow rate

2.2 EIRENRIETRHNE

WK 4 s, SR AT ST, G IR
JE 1A Bt I BLIGAE E J)  BLRY i Ta) A BT 4 i
T E A 1 AR — i HAT B B e T
JEFNKIAAERE R | 5 4y amAE L, 6T P BB SORA
RS Y B RE R B s, L5 LA L, T A
WA H g v (B D B AT B, 4R, SR
NG K S el LR S R AN A DA S B
WE(EZ )5 , L BRAIL T PR A5 T ik, R PR HE R
)5 I AEAREL N S ARSI e J . TS AR L 10T 1)
AR A HER IR >, I IBAERERZ
J& , KPR 2 HE T

| — &l P
30f — B4 e
5 sl - a=233%
g rd
S 20 / -
| i
St /
1.0}
L=
0.5¢

b cl 0
4 TP 7 B el A A v AR At 2
Fig.4 Variation of in-cylinder pressure with crank angle
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Fig.5 Variation of fuel consumption rate with the

syngas volume fraction
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Fig.6 Variation of indicated thermal efficiency with

syngas volume fraction
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Fig.7 Variation of HC emissions with syngas volume fraction
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Fig.8 Variation of CO emission with syngas volume fraction
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Fig. 10 Variation of CO, emission with syngas volume fraction
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