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A Study on Idle Performance Improvements

for a Gasoline Engine with the Syngas Assist
Chun-Sub Song”’, Chang-Gi Kim™, Kern-Young Kang", Young-Seok Cho'

ABSTRACT

Recently, fuel reforming technology for the fuel cell vehicle has been applied to internal
combustion engines, with various purpose. Syngas which is reformed from fossil fuel
has hydrogen as a major component. It has better effort in combustion characteristics
such as wide flammability and hig speed flame propagation.

In this study, syngas was added to a gasoline engine for the improvement of
combustion stability and exhaust emission in idle state. Combustion stability, exhaust
emissions, fuel consumption and exhaust gas temperature were measured to investigate
the effects of syngas addition on idle performance. Results showed that syngas has
ability to extend lean operation limit and ignition retard range. with dramatical reduction
of engine out emissions.

Key Words . Syngas, Fuel reforming, Exhaust emissions, Exhaust gas
temperature, Idle stability, Specific fuel consumption
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Table 1. Test engine Specifications

Item Specifications

Bore 82 mm

Stroke 935 mm
Compression ratio 10.1

Idle speed 700 = 100 rpm
Spark timing BTDC8+5°

Intake Timing BTDCY® /ABDC43°
Exhaust Timing BBDC50° /ATDCI10°
Valve overlap 15°

Table 2. Test device specifications

Device

SAM2000(SIEMENS)

Content

engine control

emission analyzer| HORIBA MEXA-8120

cylinder press. KISTLER 6117BFD-17

DAQ system NI SCXI-1000

iambda sensor ETAS lambda sensor

MFC A&D GMC-1000
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Table 3. Experimental Condition

engine speed(rpm) 700 rpm
ambient temp. 25 +3C
ambient humidity 50 + 10 %
sirmulation gas fraction 0%, 10%, 25%
coolant and oil temp. 8302 7T
Lambda 1.0, 11,12 13, 14
ignition timing -17?:‘; 2-018;3‘(}3:1%&))
Simulated syngas
fuel and Gasoline
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Fig. 2 Comparison of COVime, with the various
syngas fractions

ZAg4E a2 ase JA gdiEggs Ae 23
€ 53 4% + Qo

A7 dFL ddH ez ARE AT
Aoz AGYFE FdadPgygol 4FHe
%S Yehddch @Al wrizts e
3 Zujgds 71 Do & 4F¥E YA F
L8 Wol7] Wi HRFHAME 7ted @
AN ¢ JA=E F47129] H7tE T8 o
A4 E R FE o] Fasirh

32 Hjy|7l2 25 E¥ AR

@ WF2H £348 3 700 viEn.
RzPAA HESE fANs2s 53 B
Ak S Qe &) B@ys sAs7] g
o olg AN AAHE Eof BHAAVL
wEA7E Aol WAoo,

S8YNGAS FRACTION 0%

8

w

8

;
ar

v

300 4

Temperature(’C)

:

g

2

°
S
ad
2
]

»
¢

8

Temperature{’C}
§

.
4 A
004 -
F e L S & X )
- . A =11
260+ A A w12
A4
200 M ¥ N ¥ "
40 s o - -0 -8 -0 28
soo SYNGAS FRACTION 28%
480 4

Temperature{’C}
:
[ K 1]
- e
-
]

300 = A = 1.0
. . o A=11
A A=12
2% ¥ v A=13
¢ A=14
200 . , , . v
10 -] o -8 -10 -18 -20 -25

IGA(degree, BTDC)
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Fig. 4 Comparison of THC with the various
syngas fractions
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