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· Relay 1, 2: SPDT HV Relays

· R1 variable resistor (Rheostat)

· Capacitor

· Resistor

· Diode

· 24 VDC Power supply

Experimental steps

Step 1

Close relay 1 and keep relay 2 open (naturally open), a current will flow along a-b-c-d. The energy charged in the inductor equals to E1. Where E1 is given as
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imax is given as;
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Step 2

Open relay 1. The inductor will discharge and the capacitor will be charged. The energy stored in the capacitor will be;
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If the resistance in the wires are ignored than E1 = E2. Therefore,  
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Step 3

Close relay2, a high voltage will be discharged over the spark gap creating an ignition spark.


The ignition energy across the gtap must be between 5 – 20 mJ. And Vmax must be between 3-5 kV. If one assumes that 50% of the energy stored in the capacitor can be converted into spark energy then E2 should be 10-40 mJ. Considering the discharge by the inductor, 2/3 of the electrical energy discharged by the inductor can be charged into the capacitor. Therefore, E1 should be equal to 15-60 mJ. 

Calculating backwards (from spark to excitation)

Assume Vmax = 5 kV
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Hence C = 3.2 pF. 
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Therefore, 
L = 2.08 H
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