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Performance and Emission Characteristics of a Direct-Injection Spark-
Ignition Hydrogen Enriched Natural Gas Engine Diluted with EGR

LIU Yifu, LIU Bing, ZENG Ke, ZHOU Lei, SUN Lu

(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: An experimental study was conducted on a direct-injection spark-ignition (DISI) engine
fuelled with hydrogen-natural gas blends with the introduction of EGR (exhaust gas recircula-
tion). The effects of the EGR rate, the hydrogen fraction and the injection timing on the engine
performance and emission characteristics were investigated. The results show that the hydrogen
addition reduced the brake mean effective pressure (BMEP) and the brake thermal efficiency at
the lower EGR rate but increased the BMEP and the brake thermal efficiency at the higher EGR
rate. The BMEP decreased with an increase in the EGR rate, and the brake thermal efficiency in-
creased at first and then decreased with an increase in the EGR rate. The NO, concentration de-
creased with an increase in the EGR rate and increased with the hydrogen fraction. The HC emis-
sion increased with the EGR rate and decreased with an increase in the hydrogen fraction. The
CO emission changed slightly with the EGR rate and decreased with an increase in the hydrogen
fraction. In addition, the variation coefficient of indicated mean effective pressure Ci,, increased
with the EGR rate, and the hydrogen addition could reduce the C,,, more effectively for late in-
jection, .
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