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Abstract

This experiment is performed to investigate the effects of the emulsion on the
flame temperature and soot formation in a diesel engine. The two-color method
is used to measure the flame temperature for combustion of emulsified diesel in
the Rapid Compression and Expansion Machine(RCEM). The concentration of
soot is estimated via calculation of the KL factor. The solenoid valve, elecronic
controller and needle lift sensor are used to control the exact injection timing
and duration under various operating conditions. According to the results the
soot concentration is reduced with the increasing W/O while the temperature
reduced. The pressure data and the flame images captured by a high speed
camera show that the ignition delay of emulsified diesel increase the duration of
premixed combustion. The sizes of water drops are measured to be about 10 xm

by a microscope.
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1. High—-speed Camera 2. Camera controller
3. PC{(image processing) 4. Film scanner

5. PC{Data acquisiton) 6. Charge Amp

7. OSC 8. injection Controller
9. Light source controlier 10. Solenoid valve

1. Light source 12. Needle lift sensor

3. R.CEM 14. Fuel pump

{Fig.1] Schematic Diagram of the experiment
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[Fig.2]

Pressure and Needle data (injected at BTDC 10)
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[Fig.3]

Pressure and Needle data (injected at BTDC

15)
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[Fig.4] Pressure and Needle data (injected at BTDC 20)
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[Fig.5] Pressure and Needle data
(Diesel inj at BTDC 10, 15 Emulsion inj at BTDC 20)
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[Fig.6] Photographs of diesel ignition(injected at BTDC 15)

[Fig.7] Photographs of emulsion fuel ignition(injected at BTDC 15)
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