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The cyclic variations can be characterized by the variations in different type of parameters.

These parameters may be grouped into four main categories: pressure-related parameters,

combustion-related parameters, flame front-related parameters, and exhaust gas-related param-

eters. One of the resultant effects of the cycle-by-cycle variation in the combustion process, which

is the most important with regard to the engine performance characteristics, is the cycle-by-cycle

variation in IMEP. This paper uses the repetitive discharge igniter, which can change the ignition

energy easily, to study on idle stability in a spark ignition engine. From this device, the 6 number

of spark and 0.20 ms spark interval, it is very available for the idle stability.
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Table 2 Specification of ignition coil used

Item Value
Voltage type | 12V
Primary resistance 1.5 9
Primary inductance 56 mH
Secondary resistance 10.3 2
Secondary inductance 50.4 mH
Coil turns ratio 90
Ignition energy — l + l
device Ignition High voltage
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Fig. 2 Schematic diagram of ignition energy mea-
surement apparatus
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Wave form of

primary voltage

No. of Spark: 1

Peak voltage: 200V
Spark duration: 1.00ms

Wave form of

second voltage

No. of Spark: 1

Peak voltage: 21kV
Spark duration: 1.00ms

Wave form of

spark plug voltage

No. of Spark: 1

Peak voltage: 7.7kV
Spark duration: 1.00ms

S

Fig. 3 Ignition wave form of the commercial ignition

system (Ignition energy: 3mJ)
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Wave form of

primary voltage

No. of Spark: 2

Spark interval: 0.25ms
Peak voltage: 250V
Spark duration: 0.80ms

Wave form of

second voltage

No. of Spark: 2

Spark interval: 0.25ms
Peak voltage: 27kV
Spark duration: 0.80ms

Wave form of

spark plug voltage

No. of Spark: 2

Spark interval: 0.25ms
Peak voltage: 17kV
Spark duration: 0.80ms

Fig. 4 Ignition wave form of the repetitive discharge

igniter (Number of spark: 2, Spark interval: 0.
25ms, Ignition energy: 14m]J)

Wave form of

primary voltage

No. of Spark: 6

Spark interval: 0.25ms
Peuk voltage: 250V
Spark duration: 1.70ms

Wave form of
second voltage |
No. of Spark: 6

Spark interval: 0.25ms

Peak voltage: 27kV \
Spark duration: 1.70ms

Wave form of

spark plug voltage

Nao. of Spark: 6

Spark interval: 0.25ms
Peak voltage: 19kV
Spark duration: 1.70ms

Fig. 5 Ignition wave form of the repetitive discharge

igniter (Number of spark: 6, Spark interval: 0.
25ms, Ignition energy: 24mJj)
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Wave form of

primary voltage

No. of Spark: 6

Spark interval: 0.20ms
Peak voltage: 250V
Spark duration: 1.40ms

Wave form of
second voltage

No. of Spark: 6

Spark interval: 0.20ms
Peak voltage: 27kV
Spark duration: 1.40ms

Wave form of

spark plug voltage

No. of Spark: 6

Spark interval: 0,25ms
Peak voltage: 18.5kV
Spark duration: 1.40ms

Fig. 6 Ignition wave form of the repetitive discharge

igniter (Number of spark: 6, Spark interval: 0.
20ms, Ignition energy: 20mJ)
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Spark interval : 0.15 ms
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Fig. 7 Discharge energy as a function of number of
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