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Analysis of Preheating Diesel Fuel: Combustion and Emission Characteristics
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Abstract

In the situation in which all parties concern about fuel
economy and environmental preservation, several inventions are
proposed to use for reducing emissions -especially black smoke-
and for reducing fuel consumption in diesel engines. One of the
inventions is a diesel fuel preheating device which is used to heat
fuel prior to inject into an engine. This device has been patented,
and is of interest by motorists. It is claimed that the device can
help improving combustion and reducing emissions. However the
formal and detail investigation on the device has not yet been
done. The combustion and engines research laboratory of
KMUTT conducted a detail study of this device. The aims of the
study were to compare engine performance, emissions and
combustion characteristics of non-preheating and preheating fuel.
In the study, signals of cylinder pressure, fuel line pressure and
injector-needle position at every 0.1 degrees crank angle for
about hundred consecutive cycles were recorded. Then recorded
data were used for determining energy release rate. Exhaust
emissions were also recorded during the experiment. It is found
that when the diesel fuel temperature is preheated from 47 to 90
0C, the spray characteristics are changed moderately. The
fraction of premixed combustion phase decreases while that of

mixing-controlled combustion phase increases. This gives rise to



the reducing of nitrogen oxides but the rising of black smoke in
the exhaust gas.

Keywords: Energy release / Nitrogen oxides / Black smoke
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1) Electronic Scale (12)  Cooling Water

2) Temperature Measurement (13)  Black Smoke

3) Fuel Temperature Control (14)  Angle Encoder

4) Laminar Air Flow Meter (15)  Charge Amplifier

(5) Manometer (16)  Electronic Indicating

(6) Eddy Current Dynamometer (17)  Data Acquisition

(7) Control Panel (18)  Pressure Transducer

8) Direct Injection Diesel Engine (19) Line Pressure Transducer
9) Exhaust Gas Treatments (20)  Needle Lift Transducer
(10)  Exhaust Gas Analyzer (21)  Micro Computer

(11)  Exhaust Temperature

Measurement
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