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Design of the Fuel Injection Control System for Spark-Ignition
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Abstract:To address the issues of low atomization efficiency, poor environmental adaptability, and delayed response under
dynamic operating conditions in domestic RP-3 aviation heavy—fuel piston engine fuel injection systems, a fuel injection system
design based on multi—parameter closed—loop control is proposed. By optimizing the injector structure and integrating dynamic
temperature/pressure environmental compensation with an incremental PID closed —loop control strategy, the injection pulse—
width regulation error is controlled within + 1%. Bench tests demonstrate that the atomization performance is significantly
improved, with the injector’ s Sauter mean diameter reduced from 115.6 pwm in conventional solutions to 65.2 wm (a reduction of
44%) , and injection consistency error kept within +3%. Flight verification shows that the system can stably support a 35 kg
vertical take—off and landing unmanned aerial vehicle, enabling high—altitude take—off and landing in environments ranging from
—-20 C to 40 °C and at altitudes up to 3 000 m. The maximum endurance per flight reaches 10 h (with a range of approximately
1 000 km) , fully validating its stability and reliability under complex operating conditions.
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