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Spark Energy Control and Measurement for Electronic-controlled
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Abstract

The electronic-controlled ignition system was developed for automotive engines fueled with
compressed natural gas (CNG). In order to evaluate the spark energy of the electronic-controlled
system and optimize the electronic-controlled ignition system, referring to SAE J973—1999 standard,
the spark energy measurement system was developed. Taking Zener string as simulation load, the
voltage across the sampling resistance was acquired on time by digital oscilloscope, then the exact value
of spark energy was obtained by integral calculations. The results show that the spark energy can be
evaluated quantitatively and effectively. For the electronic-controlled automotive CNG engine
J1L465Q5, when the engine speed is lower than 2 500 r/min, the optimized charge time of the primary
ignition coil is 6 ms; when the engine speed is between 2 500 r/min and 5 000 r/min, the optimized
charge time of the primary ignition coil is 3 ms; when the engine speed is higher than 5 000 r/min, the

optimized charge time of the primary ignition coil is 2 ms.

Key words Automotive engine, Electronic-controlled ignition system, Spark energy
measurement
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Fig.1 Circuit diagram of simulation load
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Tab.1 Spark energy value in some operation conditions m]
A4 B[] B /romin ! [EiRSiny] W 5 /remin”!
t,/ms 150 300 600 900 t,/ms 150 300 600 900

2 88.879 62.257 64.802 31.339 6 315.566 211.906 203.665 105.162
3 194.495 118.803 119.216 56.638 7 344.109 224 .334 218.111 115.568
4 256.864 166.133 166.774 79.261 8 337.681 236.586 229.824 124.793
5 297.000 199.395 190.540 90.070
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