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Mixed Combustion Performance Experiment of Syngas
Produced by Ethanol Steam Reforming for Engine

Ji Changwei Ju Bingjie Dai Xiaoxu
(College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract; Aiming at solving the difficulties in hydrogen on-board storage and carriage, a self-designed
system was designed in an SI gasoline engine to recover the exhaust heat and produce hydrogen by the
ethanol steam reforming. The engine intake manifolds were specially modified so that the produced syngas
could be injected and mixed with gasoline simultaneously. During the experiment, the engine was kept at
1 800 r/min and a manifolds absolute pressure of 61. 5 kPa. The combustion and emissions performance of
the 2. 5% syngas-enriched gasoline engine was compared with that of the original engine under various
excess air ratios. The experimental results demonstrated that the enhancement of excess air ratio could
improve the hydrogen volume fraction whereas reduce the CO concentration in the syngas. The blending
of syngas was beneficial for accelerating the flame development and propagation, elevating the indicated
thermal efficiency and reducing the HC emissions. Meanwhile, the CO and NO, emissions were slightly
increased after the syngas addition.
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Fig.1 Schematic of experimental system
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Tab.1 Engine specifications

S8 B fE
REHPLEIX 4 hEE HA 4 G K%
J 45 He 10
A%/ mm 77. 4
% ZEAT A/ mm 85.0
HE /L 1.599

b e FE 56 (5534 ) /N-m(1/min)
€ By 2 (4% 340) /kW (r/min )

143. 28 (4 500)
83.32(6000)




%1 BHEAAE 5 NRPLUR R A E B SRR 6 5R 29
1.2 RBHE o v i
TER I 3 B L & B LK IR 2B 7E (90 = 1) C 2 60} ®co
2 1) B B 7 (95 1) °C 2 [l Bk A0 %4 :.
R 2 0 B . B Tk B 3 LB &
1800 /min, ¥k 38 4 %] JE /3 W 61. 5 kPa, JiT 1 475 540
I S LR R BE O T AR A 1 1 T 4 o & 20l ¢
AR, TP T B G 3 L P T o S
HORIOE S a AFFEALERE S b 4 B EE R S HL AR R
R 200 T O B S K T 2 R B F2 AL BN I R R B
PN

FHR AR L ZhHL A M A R B2, T T B R R =
AR AR P ® s RN 101 B K
F) 121 R, A A R JE AL S AR KB IR R
SRR 2.5% B R SIPLITERES 8. AR A
o FS R TR A E XN
a=v/(v, +v,,) (1)
A=m/(mF, +my Foy +meF, ) (2)

Xp o, ——FEEAEB R, L/
v, —— AR, L/h
M 23R B B, g/ min
mg*{ﬁfﬁﬁibﬁi ,g/min
my, — %R B, g/min
m o ——— B A BT i 3 5, g/ min

F. ,— VI S A
Foop— A
F oA IR 25 R H

2 KEERSHH

2.1 EESHASSW

TR AR B T LK 7R
SERPCE . B2 ik 7 LHLLE 1 800 r/min,
AR TIHR 61.5 kPa T HE A p AR — S AL ik
PIRF o Bkl 3 2 R R B AR fk e . B af
PIEH, Bt R/ 1,01 Z g K3 1. 21
B, R AR R B A B i 31.38% Tt
60.29% |, Tl — A AL 1 IR B 70 B0 A0 th 64. 97 % T i
B 27.76% o % 2= A, HESR FE & R e H R RUR
P FRERE,REME S BRI GH
PRSI BE BEAG A2 b F /5 BAVE o g o, HE O
JEE R 8 o R R B ML AE R R % T is AT R
TR SO A AT DA B 22 ) B, R A Y s
AT N, CEKERERE RN T, 82
A KR B OB (WGSR) M™% I 45 9 AR K A
— AL Bk A B AR A A, P L R A
SRFR 2 B & B i 8 i — A bk & B A
T AT

Fig.2 Volume fraction of reformed gas components
vs excess air index
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Fig.3 Fuel consumption vs excess air index
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Fig.4 Indicated mean effective pressure vs excess air index
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Fig.5 Indicated thermal efficiency vs excess air index
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