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Abstract (EE)

We have been studying about pulsed plasma thrusters (PPTs), which employ mica capacitors for charging electric discharge energy.

Typical PPT has lower thrust efficiency than other electric propulsions. And we considered that larger capacitance will improve the

efficiency because pulse duration will be longer. Thus, we suggested applying electric double layer capacitor (EDLC) instead of

typical mica capacitor for electric discharge of PPT. We connected 200 of EDLCs in series, and prepared a capacitor bank whose

capacitance and voltage proof were 500 pF and 1,000 V, respectively. When a single stage PPT utilizes the EDLC bank, we did not

observed induction of the electric discharge between the electrodes. And we also conducted a double stage PPT in order to feed

significant plume to the gap of the 2nd electrodes connected to the EDLC. Unfortunately, however, we did not observed obvious

electric discharge by the EDLC.
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1 Mica Capacitor Bank having Combined
Capacitance of 5 uF
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2 Electric Double Layer Condenser Bank having
Combined Capacitance of 500 uF

3 Single Stage Parallel Plate Pulsed Plasma Thruster
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5 Schematic of the Experimental Equipment
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# 1 Experimental Conditions for Single Stage PPT

Capacitor Discharge Voltage, V. Charge Energy, J
100 2.5%x 107
200 1.0 x 107
Mica 400 4.0 x 10"
5 uF 500 6.3 x 107!
1,000 2.5x10°
1,800 8.1x10°
200 1.0 x 10"
EDLC 448 5.0 x 10!
500 uF 632 1.0 x 10°
776 1.5 x 10

# 2 Experimental Conditions for Double Stage PPT

Capacitor Discharge Voltage, V. Charge Energy, J
Ist Stage: 0 0
Mica, 5 uF 1,800 8.1 x 10°
200 1.0 x 10"
2nd Stage: 448 5.0 10"
EDLC, 632 1.0 x 107
500 pF 776 1.5 x 10
896 2.0 x 10
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6 Electric Discharge Waveform of Single Stage PPT with
Mica Capacitor, when Charge Voltage was 100 V.
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7  Electric Discharge Waveform of Single Stage PPT with
Mica Capacitor, when Charge Voltage was 200 V.
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8 Electric Discharge Waveform of Single Stage PPT with
EDLC, when Charge Voltage was 776 V.
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9 Electric Discharge Waveform of Double Stage PPT:
Charge Voltage of 1st Stage (Mica) and 2nd Stage (EDLC) was
1,800 V and 200 V, respectively.
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10 Electric Discharge Waveform of Double Stage PPT:
Charge Voltage of 1st Stage (Mica) and 2nd Stage (EDLC) was
1,800 V and 896 V, respectively.
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