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A Study on the Improvements of Idle Performance

for a SI Engine with a Syngas Assist
Chang-Gi Kim"™ , Chun-Sub Song™, Young-Seok Cho™, Kern-Young Kang®

ABSTRACT

In this study, syngas which is reformed from fossil fuel and has hydrogen as a major
component, was added to a gasoline engine to improve combustion stability and exhaust
emissions of idle state. Syngas fraction of the total supplied fuel varied to 0 %, 25 %,
50 % with various ignition timing and excess air ratio. 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 widely extend lean operation limit and ignition retard range with dramatical
reduction of engine out emissions. It is supposed that the usage of syngas in the
internal combustion engine is an effective solution to meet the future strict emission

. regulations.

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 93.5 mm
Compression ratio} 10.1
Idle speed 700 = 100 rpm

BTDC8+5°CA

BTDC9 CA/ABDC43° CA
BBDC50° CA/ATDC10°CA
15"CA

Spark timing

Intake Timing

Exhaust Timing

Valve overlap
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Fig. 1 Schematic diagram of
setup

experimental

Table 2. Test device specifications

Device
SIEMENS SAMZ2000
HORIBA MEXA-8120
KISTLER 6117BFD-17

Content

engine control

emission analyzer

cylinder press.

DAQ system NI SCXI-1000
lambda sensor ETAS lambda sensor
MEFC GAT GMC-1000

digital scale AND HP-100k
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Table 3. Experimental Condition

engine speed(rpm) 700 rpm
ambient temp. 25 +

ambient humidity 50 = 10 %
simulation gas fraction 0%, 10%, 25%
coolant and oil temp. 78~82C

Lambda 10, 11,12, 13,14

7°, 2°, -3°, -8°,-13°,
-18° (BTDC CA)

Simulated syngas
and Gasoline

ignition timing

fuel
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Fig. 2 Combustion characteristics of various
syngas fractions (A = 1.0, IGA = BTDC 7°CA)
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syngas fractions
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