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A Study on the Heat Dissipation of Diesel Engine

Abstract

F B
Chang - Sik  Lee

This paper presents the variations obtained in heat flow rate and engine performance of a

four-stroke cycle Diesel engine when there were changes in the temperature of cooling water,

compression ratio, injection timing of fuel, and other factors.

Heat dissipation of engine cylinder was calculated by the heat transfer coefficient of Nusselt’s

empirical equation and the analysis of distribution of temperature in cylinder barrel was ob-

tained by the finite element method of two-dimensional steady state heat conduction.

In this experiment, the outside temperhture of cylinder liner was measured by the data log-

ger, ard the temperature distribution of liner was computed by the analysis of triangular fini-

te element model under the assumption due to surface heat flux of cylinder inner surface.

The results obtained by this study are as follows.

Under the given operating condition, the femperature. distribution of cylinder liner by using

finite element method shows that the mean temperature of barrel is in accordance with the ex-

perimental results of Eichelberg and temperature difference is lower than 4.237T.

The heat dissipation of engine decrease in accordance with the decrease of piston mean vel-

ocity, compression ratio, and the increase of coolant temperature.

Influence on the delay of injection timing of fuel brings about the decrease of heat rejection

over the cylinder at constant test conditions.
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A 1 surface area
be - Dbrake fuel consumption rate
Ca - mean piston velocity
D . c¢ylinder bore
E . total number of finite clements
' G, - fuel consumption
Gren - theoretical fuel consumption
h . heat transfer coefficient
vertices of the triangular elements
"I.,ly . direction consines of the outward to
the boundary surface.
K © thermal conductivity of the cylinder
liner . '
Py . maximum pressure

Pme . brake mean effective pressure

q . surface heat flux

¢, . supplied heat

T ' . temperature

H. : lower calorific value

N: : brake horsepower

Qo - heat dissipation

I/ : overall heat transfer coefficient

{T} . global column matrix
x,y, - cartesian coordinates
BTC : before top dead center
k4 I otime
compression ratio
X variational integral defined by eqﬁation
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{ } ! column matrix

[ ). matrix

a pressure ratio

B I expansion ratio

k . specific heat ratio

Subscripts

c . cooling water
w : wall of gas side
£ - gas
m mean vaue
5 . standard
we . center of liner wall
th . theoretical valuel
d > .air
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Table |. Specifications of test engine

S pecifications

Water cooled 4
cycle Diesel engine

Type

Number of cylinder
Bore and stroke
Stroke volume
Compressioh ratio

Combustion chamber

Maximum horsepower
Injection pressure

Fuel injuection timing

Sin_gle cylinder
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17.4
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