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Simulation on effects of hydrogen injector and piston top shape on
hydrogen engine performance
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(1. State Key Laboratory of Engines, Tianjin University, Tianjin 300350, China;
2. GAC Research and Development Center, Guangzhou Automobile Group, Guangzhou 511434, China)

Abstract: A three-dimensional numerical model for a direct injection hydrogen engine was initially constructed.
Subsequently, simulations were conducted to investigate the impact of orifice quantity, installation position, and
piston top shape on combustion performance. The results show that the performance of side injector position is bet-
ter than that of center injector position, and the maximum indicated thermal efficiency is 47.28%. Based on the side
injector position, the influence of piston top shape on combustion performance is further studied, and it is found
that the shape of piston top shape has a significant impact on the development and distribution of mixture in the cyl-
inder. The mixture concentration distribution formed by the combination of slope head piston and 1-hole nozzle will
extend the ignition delay and combustion duration, but it will reduce wall heat transfer loss, increase work capac-
ity, and make the indicating thermal efficiency higher than that of the flat top piston. To further verify the advan-
tages of the slope head piston, the performance under different equivalence ratios was simulated. The result indi-
cates that the maximum indicated thermal efficiency of the slope piston top increases by 0.29%, 0.67% and 0.52%
respectively, under the equivalence ratios of 0.3, 0.5 and 0.7.
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