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Numerical simulation of effect of valve timing on performance of

in—cylinder direct—injection hydrogen internal combustion engine
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Abstract: A one-dimensional GT-POWER model was built witha 1.5 T VVT in—cylinder direct—injection
hydrogen internal combustion engine, and the effects of inlet and exhaust valve timing changes on the
engine's air exchange process, power performance and economy were studied. When the engine speed is 2
700 r/min, the lean combustion strategy is adopted to keep the pulse width of hydrogen injection consistent
under the full-load condition, and the inlet valve timing is advanced and the exhaust valve timing is delayed,
the intake mass flow rate is increased, the effective thermal efficiency is increased from 40.8% to 41.07%,
and the effective gas consumption is decreased. The engine speed is 5 500 r/min, the excess air coefficient is
the same under the full-load condition, the inlet and exhaust valve delay strategy can increase the gas mass

in the cylinder, reduce the pump gas loss, increase the power by 12.7 % and slightly reduce the break specific
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gas consumption. The influence of exhaust valve timing on the power performance and economy of in-
cylinder direct—injection hydrogen combustion engine is more significant than that of intake valve.
cylinder direct injection; valve timing
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Fig. 4 Effect of valve timing on inlet mass flow
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Fig. 11 Effect of valve timing on gas quality in cylinder
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