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Effort of Rectangular Cross-Section by the Finite Dynamic
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ABSTRACT

The aims of this study are'to obtain a suitable method and a proper mesh for investi-
gation of the temperature distribution and heat transfer,

The relative errors of temperature distribution and heat transfer for each mesh are
acquired in accordance with linear finite element (FEM3), square finite element (FEM6),
cubic finite element (FEM 10), and finite difference method (FDM).

It has been found that FEM10 is the most accurate measure to obtain the tempera-

ture distribution and heat transfer.

However, no significant results have been obtained successfully, because when higher
order finite element methods are used the more computational efforts are necessary due to
the discretization of elements.

The results of this study are as follows ;

1. In case of a=b=L, meshes for less than 1% relative errors ( temperature distribu-
tion ) acquired in various methods to exact solution are 2X2, 4x4., 8x8 and 8x8 for
each FEM 10, FEM6, FEM3 and FDM and a=L, b=1/2L are 10%X5 for each FEM 3
and FDM.

And the tendency of results acquired of heat transfer is similar to those above.

2. In computational efforts (a=b=L), FEM 6 has taken 21 times and FEM 10 154
times FEM 3 and FDM and FEM 3 is the same as FDM.
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NOMENCLATURE

: length of x

. area

: length of y

: derivative of the shape function
. capacitance matrix

: force vector
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. heat generation
: heat transfer coefficient

. thermal conductivity

= >

¢ conduction and convection matrix
. outward normal vector

: shape function

: heat flux

. surface
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: time
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T : temperature
V : volume

pc¢ . heat capacity

{ ) : square matrix

{ > : column matrix

L ] : row matrix
Superscript

(e): element

T { transpose

Subscript
¢ ! conduction -
h : convection
X,v,z . direction

oo : condition in the surrounding
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