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Abstract

The one of critical factor in gas turbine engine performance is high turbine inlet gas tem-
perature. Therefore, the turbine rotor has so many problems which must be considered such as
the turbine blade cooling, thermal stress of turbine disk due to severe temperature gradient,
turbine rotor tip clearance, under the high operating temperature.

The purpose of this study is to provide the témperature distribution and heat flux in turbine
disk which is required to considered premensioned problem by the Finite Difference Method and

the Finite Element Methods on the steady state condition.
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In this study, the optimum aspect ratio of turbine disk was analysed for various heat conducti-
vity of turbine disk material by Finite Difference Method, and the effect of laminating method
with high conductivity materials to disk thickness direction by Finite Element Methods in order
to cool the disk.

The laminating method with high conductivity material on the side of the disk is effective.

Nomenclature

D diameter

h  : heat transfer coefficient

hy : vatue defined ineq (16) h,=hr

K heat conductivity

K; : Valuedefinedineq(16) K;=Kr

k; : coefficient matrix (heat conduction)
kp : coefficient matrix (convective heat Transfer)
1 : distance between nodes
N  : interpolation function
Q :  heat generation
Q; : value defined ineq (16) Q; = Qr
[Q] : heat generation vector
[a] : heat flux vector of conduction

[a.): heat flux vector of convection
qr : value defined in eq(16) q; = qr
Re : Reynold’s No

r : coordinate of radius

r; : radius to center of element
ro : outer radius

T : temperature

To : temperature of outer radius
T, : surrounding temperature
[T] : temperature vector

Xo : thickness
X coordinate of thickness
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W : angular velocity
v : dynamic viscosity
_ Subscripts -
i : nodal number of radius direction
j : nodal number of thickness direction
M : last nodal number of radius direction
N : last nodal number of thickness direction
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Fig. 10. Thermal Conductivity vs Optimum Aspect Ratio.



