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Abstract - As an effective utilization of biomass, organic wastes and coal, attention has been made to use
syngas to a reciprocating engine to generate power. However, significant component variation of syngas
depending upon origin and gasification conditions, and its lower heating value than that of LPG and CNG can
create difficulties in stable engine operation. Thus it is necessary to address these issues in order to successfully
develop power generation engines. As a primary step to resolve these problems, effects of H2 content variation
in syngas on engine performance and emission characteristics were discussed in this study. The results show
that as H2 % in syngas increases, more stable combustion was achieved with retarded MBT spark timing and
engine efficiency becomes maximum with syngas of 10% H2. In addition, NOx emission increased while THC
emission decreased as H2 % rises in the syngas.
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Fig. 1. Schematic of experimental setup.

Table 1. Specification of base engine

Type Description
Number of cylinder 6
Bore (mm) 111
Stroke (mm) 139
Displacement volume (cc) 8,071
Max. power 176.5kW/2,300rpm
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Fig. 2. Flow rate of each gas component for vari-
ous hydrogen blending ratios in simulated
syngas in order to achieve power output
of 30 kW.
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Fig. 4. COVIMEP comparison of syngas engine
operations in various hydrogen blending
ratios for spark timing sweeps.

Table 2. Syngas engine test conditions

Experimental condition Description
Hydrogen blending ratio (vol %) 0, 5, 10, 20, 30
Engine speed (rpm) 1,800

Power (kW) 30
Equivalence ratio 1
Syngas LHV (kcal/Nm’®) 1,878
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Fig. 5. Efficiency comparison of syngas engine
operations in various hydrogen blending
ratios for spark timing sweeps.
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Fig. 8. NOx emissions for syngas engine opera-
tions in various hydrogen blending ratios
for spark timing sweeps.
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Fig. 9. THC emissions for syngas engine opera-
tions in various hydrogen blending ratios
for spark timing sweeps.
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