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A Study on the Engine Performance in a Multiple Spark Ignition Engine

S-Y-Lee!‘

ABSTRACT

The ignition quality of ignition system is influenced by spark energy, chscharge pattern of
spark energy and spark duration.

In this paper, the characteristics of multiple spark ignition system have been investigated
for various number of spark and spark interval. .

The results, which were compared with those obtained with a standard single spark ignition,
show that engine output is increased, and lean misfire limit is extended with the multiple spark
ignition system. ‘

The most effective number of spark at the most effective spark interval that are determined
by engine performance test, were 6 times spark at 0.20ms spark interval.

For the above condition of spark, engine torque was increased about 20% comparing with
conventional ignition system and lean misfire limit was extended to air-fuel ratio 22.5:1.

This study researched the rate of heat release and quantity of heat release influenced by a
condition of spark on the mass burned in order to investigate the relationship between the rate
of mass burned and number of spark times.
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Fig. 2 Schematic diagram of designed circuit.
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(b) Output wave form

Pulse generator,
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Table. 1 Specification of engine used.

‘ Four stroke cycle

Engine type %{;%1;}& Ag‘ypc;ooled.
L-Head chamber

Bore X Stroke 90 X 70 mm
Stroke volume 445¢c
Compression ratio 4.5
Number of cylinder | 1
Length 133 mm
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OFM : orifice tlow meter
IST : inlet surge tank
EST : exhaust surge tank
FCM : fuel consumption meter
CAD : crank angle detector
FT : fuel tan

CA : combustion analyzer
PR : printer

0S5 : oscilloscope

XY ¢ x-y recorder

DT : digital tachometer
SP : spark plug

PT : pressure transducer
Pi ¢ inlet pressure

Pe : exhaust pressure

Ti ¢ inlet temperature
Te : exhaust temperature
E : test engine

C : carburetor

D : dynamometer

Fig. 4 Schematic diagram of experimental apparatus.
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