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A Study of Surface Combustion in Fuel Injection Engine (I)

Fundamental Experiment in Evaporation of
Fuelon Heated Surface

Mitsuru Akagi and Shigenobu Hayashi

Abstract

The “Diesel Knocking” often occurs on a Diesel engine, when much fuel is injected in a com-
bustion chamber before the fuel is autoignited, especially in the case of a Diesel engine of direct
injection type.

In this case the rate of pressure rising dp/da in the combustion chamber becomes very high
and the engine runs roughly. It was desirable long ago that the injected fuel did not contact with
the surface of a combustion chamber wall.

Recently, however, Meurer (M.A.N) has made the engine which makes mixture gas by evapora-
ting the injected fuel at the surface of the combustion chamber wall, causing slow combustion. He
reports that such an engine runs smoothly. Here, attention must be given to the fact that the
direction of fuel injection, the temperature of combustion chamber wall and velocity of the air in
the combustion chamber sensitively affect the character of that engine.

As a first step, we have examined the relationship between the rate of evaporation for various
kinds of fuel and the temperature of heated surface, and the relationship between the rate of reflec-
tion of injected fuel and nozzle directions.

By use of this relation we calculated the life time of fuel film on wall, reporting the results
that have been obtained.
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