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A Study on Heat Transfer Analysis around the Square Heat
Source of Interior Solid by Using Finite Element Method

Jae-eun Cuang*, Bong-ki Hong*

In this paper the result of heat transfer analysis around the square heat source of interior

solid by using the F.E.M is reported.

Calculation for temperature distribution and each element was used by F.E.M. The solid is

sub-divided into system of equal size triangular shape.

These values of temperature distribution will valuable for design of jet engine and stecam

generator and the results gained are as follow;

1. Calculation by F.E.M is identified with the experiment.

2. Temperature distribution on the horizontal surface is §=0.698 in model 4 and the other
hand #=0.401 in model 6 for X=16cm. In intermidiates surtace between heat source and
bottom surface, the influence of L is more greater than that of height in the temperature
difference.

3. Temperature distribution on the vertical surface for model 2 is resulted strong influence
by K.

In the case of Y=4cm is idantified with 6=0.0790 for K=7 and also #=0.0035 for K=0.3.
In the difference of temperature distribution.
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A: Area of triangular

a, b, c: Constant

(B): Derivatives of the shape function

{B)T: Transpose matrix of [B)

{D): Material property matrix

E: Total number of elements

¢: Aribatry element

(f): Heat force matrix

(H): Heat stiffness matrix

h: Convection coefficient(W/m?°C)

i, j, k: Vertices of the triangular elements

k:v, kyy: Thermal conductivies in the z,
y(W/m°C)

'L: Distance between heat source and heat
source(cm)

a: Area coordinate

«a;;: Length of side

1., 1,: Direction cosines of the outward to
the boundary

N: Shape function]

. {N]): Matrix

{N}: Column matrix

Q: Heat generated within body(W/m3)

q: Heat flux(W/m)

T: Temperature(unknow) (°C)

T,: Ambient temperature(°C)

T,;: Heat source temperature(°C)

%,y: Coordinate

II: Functional

6: Dimensionless temperature
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