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Abstract

Increasing stringent emissions legislation and requirement of more effective energy used
for diesel engine demand the fine control of the fuel injection system. Recently, the
electromagnetic fuel injection control system for diesel engine is tried to realize the
optimum diesel combustion by the feed back sensing as optical signal of combustion flame.

The photo detectors were made for the feed back signal of electromagnetic fuel injection
control for small DI diesel engine. Their abilities to detect defining combustion events were
examined. By evaluating test results, it was shown that the wider acceptable optical range
design of optical probe window face, and selection of installation position and installation
method of detector were important point for improving sensing ability. The detector was
shown to detect start and end of diffused combustion and maximum point of flame
intensity impossible for pressure sensor, and also shown that the maximum point of flame
intensity was 75% of accumulated heat release point within the experimental conditions.
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Fig. 1 Schematic of optical detection system
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Fig. 2 Optical acceptance characteristics on incident
angle according to the probe face shape
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Table 1 Test engine specification

Type 4 Stroke naturally-aspirated
DI diesel engine, water cooled

Combustion
hamt Star shape deep bow! type
Number of cylinder 3
Bore X stroke 100mm X 110mm
Compression ratio 176
Injection nozzle #0.26mm, 5 Hole
Injection pressure 0MPa
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Fig. 3 Combustion chamber shape and sensor
positions for test engine

Fig. 4 Schematic diagram of experimental apparatus

Table 2 Experimental condition
Load(kg - m)

pm
Idle(1275)

1600
2000
2400
2800

no load, 5, 10

head Quastz rod
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Fig. 5 Detail drawing of optical probe
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Fig. 6(a) Characteristics of optical detector
signals with respect to the shape of
probe window bar face and installation
position in case of 2000rpm, 5kgf - m
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Fig. 6(b) Characteristics of optical detector
signals with respect to the shape of
probe window bar face and installation
position in case of 2000rpm, Skgf * m
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