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Abstract: To improve the cycle thermal efficiency and output power of the swashplate engine, a
simulation model of a swashplate engine with pre-chamber hydrogen jet igniting ammonia was established.
The influences of key structural parameters of the pre-chamber on the thermal jet in the pre-chamber and
the engine performance parameters were analyzed. The results showed that appropriately increasing the
cross-sectional ratio can advance the start time of the thermal jet and increase the penetration length of the
thermal jet; when the cross-sectional ratio reached 0.225, the flame propagation speed in the cylinder was

faster, and the comprehensive effect was the best. With the increase of the pre-chamber volume, the
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penetration distance and distribution area of the jet flame first increased and then decreased; when the

volume ratio was 1%, the jet flame had a larger penetration distance and a larger distribution area, enabling

the engine to achieve optimal balance between power output and economy under this working condition.

The influence of the orifice diameter on the performance of the Swashplate engine also showed a trend of

first increasing and then decreasing with the increase of the orifice diameter; when the orifice diameter was

Imm, the flame propagation speed in the main combustion chamber was faster, the distribution area was

larger, and the comprehensive performance was better. This could provide theoretical reference and

technical support for the optimal design of the pre-chamber structure of the swashplate engine and the

efficient application of hydrogen-ammonia fuel.

Keywords: swashplate engine; pre-combustion chamber; hydrogen/ammonia fuel; jet ignition;

combustion characteristics
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Fig. 1 Three-dimensional model of plate arrangement
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Fig.2 Three-dimensional model of the combustion chamber of

swashplate engine
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Table 1 Main design parameters of the engine
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between swashplate engine and piston engine
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Fig. 5 Curves of cylinder pressure and heat release rate

variations with different cross-sectional ratios
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