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THE PREDICTIONS OF CONVECITIVE HEAT TRANSFER
ON TURBINE BLADE AIRFOIL BY USING

LOW REYNOLDS NUMBER TURBULENCE MODEL

Zhu Huiren, Liu Songling
(Faculty 706, Northw estern Polytechnical University, Xian, 710072)
Schmidt- Patankar
) 6 18
Rez= 0.56 % 10°~ 2.73 x 10°; T, = 0.8% ~ 8.3%;
T./ To= 0.67~ 0.82 ,
V231.3, V211.3, 0357. 5
Abstract  An improvement on Schmidt- Patankar low- Reynolds number turbulence model by taking into
account the favoralbe pressure gradients on the blade pressure surface and the adverse pressure gradients
on the blade suctbn surface & made to simulate heat transfer on turbine blades. Examination calculation
is carried out for 18 conditions of six turbine vanes. The parameters are outlet Reynolds number ranging
from 0. 56 x 10° to 2. 73 x 10°, upstream turbulence intensity ranging from 0. 8% t0 8.3%, and ratb
of wall temperature to stagnation temperature ranging from 0. 67 to 0.82. The results show that the
predicted heat transfer on the blades agreed well with the experimental data.
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M, Ty/K | Pyx 1005/Pa| Re,x 10° U /mes™! T, el % T,/T,
1 0. 90 9 4. 038 2.49 90 6.5 0. 81
C2 0. 90 7% 3.211 1. 96 9 6.5 0. 82
C3 0.92 79 2. 453 1. 51 96 6.5 0. 81
M1 0. 89 m 2. 643 1. 55 111 83 0. 70
M2 0. 90 803 2. 765 1. 56 102 6.5 0.71
H1 0. 78 43 7.522 1. 67 75 4.0 0. 67
H2 0. 78 43 5.015 1. 113 75 4.0 0. 67
H3 0. 78 432 2. 507 0. 557 75 4.0 0. 67
L1 0. 78 43 7.522 1. 67 79 4.0 0. 67
L2 0. 78 43 5.015 1. 113 79 4.0 0. 67
L3 0. 78 432 2. 507 0. 557 79 4.0 0. 67
Vi 0. 92 416 1. 535 1. 13 141 5.2 0. 70
V2 0.92 416 1. 535 1. 13 141 3.8 0. 70
V3 0.92 416 1. 535 1. 13 141 3.0 0. 70
V4 0. 92 416 1. 535 1. 13 141 0.8 0. 70
D1 0. 94 43 5. 81 2.73 135 3.5 0. 67
D2 0.94 432 2.92 1. 35 146 3.5 0. 67
D3 0. 94 43 1. 90 0. 91 159 35 0. 67
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