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Effects of the Temperature and the Moisture of Suction Air
on the NOx Exhaust Emission of a Small Gasoline Engine

Haruo IZUuMI and Motokazu FUKUDA

Abstract

The automobile has been receiving severe impeachment over the past decade as a factor in urban

air polusion.

Nitrogen oxide produced as a result of combustion can be roughly classified to thermal NOx and
fuel NOx. In an engine, the former percentage is larger than the latter one.

The thermal NOx is produced in combustion zone at high temperature by the way of oxidation of
nitrogen in air. The fuel NOx is produced by the oxidation of such various nitrogen compounds
contained in fuel. In any case, NOx is correlated with the highest temperature of the flame.

If the temperature distribution in the combustion chamber and the exhaust system are known, it is

possible to predict NOx in the exhaust gas.

On the other hand, it is a well known fact that gasoline engines perform better on rainy days than
on dry days or at nights than at sunny day times. The reason why moisture increases engine

performance is not yet clear.

The gasoline enterning a carburetor in liquid mist form cannot be fully mixed in air. But, it may
be supposed that the wet intake air vaporizes the gasoline mist for more complete mixing, and that the
moisture evenly distributes the temperature throughout the combustion chamber.

In any event, wet intake air will certainly drop the maximum temperature in the combustion chamber

and will reduce NOx in exhaust gas.

In this paper, these problems have been investigated experimentally by authors, and it is recognized
that NOx is in proportion to the temperature and that it is in inverse proportion to the moisture of

intake air.
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Fig. 1 Schematic Diagram of Experimental Apparatus

Table 1 Specifications of the test engine
Bore X Stroke $65X52.5
Stroke volume 174cc
Compression ratio 5.9
Cruising out put 3PS/3600rpm
Cylinder 1
Cycle 4 Stroke cyc)
Fuel Gasoline

Cooling method

Air cooling
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Fig. 3 Dimension of Steam Nozzle
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Fig. 5 Influence of the Temperature of Suction
Air on NO (1.5/5 Load, 3600rpm)
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Fig. 6 Effect of the Cooling Air for Engine
Structure on NO (1. 5/5 Lord, 3600rpm)
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Fig. 9 Effect of Steam (2/5 Load, 3600rpm)
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