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A Study on Dependence of Smoke Emission in Diesel Engines
upon Diffusion Combustion

Sung Bin Han, Sung Soo Mun and Songyol Lee
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Abstract

Smoke is emitted in diesel engines because fuel injected into the high-temperatured and
high-pressured combustion chamber burns with its mixture with insufficient oxygeny.In consider-
ation of air pollution, above all, it is necessary to illuminate the cause of smoke emission in diesel
engines. The smoke emission, which is characteristic of diffusion combustion in diesel engines,
results from pyrolysis of fuel not mixed with air. Therefore the smoke emission is dependent on
diffusion combustion quantity, which is in turn controlled by engine parameter. The study aims
at making clear and interpreting the interdependence of smoke emission in diesel engines with
heat released within combustion chamber, camparing diffusion combustion quantity according to
each engine parameter (air fuel ratio, injection timing, and engine speed), and showing the relation
between smoke emission and fraction of diffusion combustion through experiment.
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Table 1 Specification of test engine

Engine type Water cooled D.I. Diesel engine

Combustion chamber] Toroidal chamber

Number of cylinder |1
Bore X stroke 92 X 95 mm
Displacement 632CC

Compression ratio |19

Length of con. rod |170 mm

Fuel injection pump | KP-PFR 1 KZ 75/1 NP K2

4~ ¢ 0.28(90 interval)

Lift 0.2 mm

Opening pressure 21.5 MPa
Injection angle 145°

Injection nozzle
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Fig. 1 Schematic diagram of experimental apparatus
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