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A Study on the Characteristic of Beakdown Voltage
for Combustion Diagnostic of Gasoline Engine

Jaekeun Park, Minseok Jo, Jaewon Whang, Gihyun Jang and Jaeou Chae

Abstract

A classic examples of the abnormal combustions are the knock and misfire, which raise noxious

performance and life of the engine. A heavy knock can also cause severe damages to the engine itself,
which gives more reason why it must be detected and corrected. With the response of the today's
requirements, we have researched the new diagnostic system which uses the breakdown voltage

characteristics between electrodes of spark plug. This breakdown voltage

depends on the pressure,

temperature and even the shape and material of electrodes. But there is no data of breakdown voltage
in case of using the spark plug as a electrodes. So, in this study, we show the breakdown voltage
characteristic by pressure and temperature in constant volume bomb, which will make it possible to

diagnose the engine combustion phenomenon.
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Fig. 2 Voltage-ampere characteristic of gas discharge
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1.Air Z2.Nitrogen 3.Intake pipe 4.5park
plug 5.Thermocouple 6. Constant volume
bomb 7.Exhaust pipe 8.Thermometer

9. Amplifier 10. Oscilloscope 11.Battery
12 Breakdown voltage generator 13. Plate
heater 14.Temperature controller

Fig. 3 The schematic diagram of experimental setup

Table 1 The Parameters of Experiment

Parameters Specification
Pressure Ibar ~ 20bar

Temperature 281K ~ 473K

Kinds of Gas Air, Oxygen, Nitrogen

Table 2 The Specification of Oscilloscope

Parameters Specification
Bandwidth 500MHz
Channels 4
Record Length 50K pts
Resolution 8-Bits
Sensitivity ImV to 10V
BW Limit 20,250MHz
Peak Detection Ins
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Fig. 4 The schematic diagram of constant volume bomb
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Fig. 5 Breakdown voltage measurement circuit
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Fig. 6 Breakdown voltage of nitrogen at 12bar
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