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Effect of Water Injection on Knock and Thermal Efficiency of
Argon Power Cycle Natural Gas Engine

YANG Hao, LIANG Xinghu, DENG Jun, JIN Shaoye, DING Weiqi, LI Liguang

(School of Automotive Studies, Tongji University, Shanghai 201804, China)

Abstract: A GT-power simulation model is established for a turbocharged three-cylinders engine using
gasoline/natural gas to study the influence of water injection on the working process of the quasi argon
power cycle engine. The results show that under low load, the temperature and pressure in the cylinder
decrease after water injection. Increasing the water-gas ratio (the mass ratio of water to methane) and
delaying ignition reduce heat transfer loss and increase exhaust loss. There are a wide range of water-gas
ratio and the optimal water-gas ratio with the improved thermal efficiency. The retarded spark timing and
water injection lead to knock suppression. When engine knock occurs during heavy-load conditions, water
injection can significantly inhibit knock. In addition, spark advance results in better combustion efficiency.
Other important results are listed as follows: water injection can increase the indicated thermal efficiency by
0.2% and the brake thermal efficiency by 0.1% when BMEP is 0.6 MPa; the indicated thermal efficiency is
increased by 0.4% and the brake thermal efficiency is increased by 0.2% under the condition of 0.8 MPa; the
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indicated thermal efficiency is increased by 1.2% and the brake thermal efficiency is increased by 0.8% under

the condition of 1.2 MPa. Considering the performance under both low-and high-load conditions, we have

found that water injection can effectively inhibit engine knock and improve the thermal efficiency of the

engine.
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