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Abstract: To address the challenges of narrow ignition limits and slow laminar flame propagation speed in
ammonia combustion, a high-voltage nanosecond pulsed plasma power supply was developed to achieve sustained
discharge and ammonia ignition under high-pressure conditions. A dielectric barrier discharge (DBD) spark plug
directly applicable to engine cylinders was designed and fabricated herein. Experimental results show that the power
supply successfully achieves ammonia ignition in a 0.7 MPa environment. Comparative studies with conventional
spark plugs reveal that the DBD spark plug significantly reduces ignition delay time and peak pressure arrival
time, while achieving a higher peak combustion pressure. At an initial pressure of 0.7 MPa and an equivalence
ratio of 0.9, the time to reach peak combustion pressure is shortened by 19.7%, and the peak combustion

pressure is increased by 12. 18%.
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Figure 1 Schematic diagram of the bipolar pulse power supply
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Figure 2 Discharge current path during positive-polarity pulse output of the bipolar pulse power supply
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ammonia-air mixture
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Figure 6 External view of the nanosecond pulse power supply
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