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Abstract - Using natural gas-hydrogen blended fuel (HCNG) in a heavy duty vehicle is regarded as an
alternative to meet reinforced emission regulation compared to a recent direct injection (DI) diesel engine.
Hydrogen can lead stable lean combustion even under leaner mixture condition than natural gas, so that
improving not only thermal efficiency but also NOy emissions. In the present study, the feasibility of HCNG
engine’s commercialization was accessed with HCNG fuel (30% H, and 70% natural gas) in aspect to the
reliability and possibility to reduce NOx emissions by the level of EURO-VI under various operating
conditions.
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Fig. 1. NOx versus equivalence ratio for varying

hydrogen content in natural gas (SAE 2005-
01-0235).
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Table 1. Specification of base natural gas engine

Type Description
Number of cylinder 6
Bore (mm) 123
Stroke (mm) 155
Displacement volume (cc) 11,050
Compression ratio 10.5
Max. power 213 kW / ,2,200 rpm
Max. Torque 1,226 N'm / 1,260 rpm
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Fig. 2. Schematic of experimental setup.
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dition for both CNG and HCNG fuels.
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Fig. 6. NOx emissions with CNG fueled and
MBT spark timing under excess air ratio
of maximum thermal efficiency opera-
ting condition.
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Table 3. Summary of excess air ratio and spark timing at each operating condition with base operating

map data
CNG
Condition Engi(r;;r;;) ced Eng(i;\l];)load ) Spark advance timing
(BTDC, CAD)
1 1,260 570 1.44 18.6
2 1,260 1140 1.53 204
3 1,700 535 1.47 23
4 1,700 1070 1.59 25
5 2,200 475 1.52 27
6 2,200 950 1.57 29
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Fig. 7. NOx emissions with HCNG fueled and
MBT spark timing under excess air ratio
of maximum thermal efficiency operating
condition.
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tarded spark timing under base engine ma-

pping.
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