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Numerical study on influence of local regular coating

on temperature measurement of film-cooled vane
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Abstract: In order to study the influence mechanism of temperature measurement coat-
ing on measuring accuracy of fine thermocouple, a three-dimensional model for film-cooled
vane was established based on conjugated heat transfer (CHT) method. SST (shear stress
transport) y-0 turbulence model was carried out on the film-cooled vane sprayed with alumina
coating on the front edge of suction, front edge of pressure and trailing edge of pressure sur-
face. The error between the numerical results and the experimental results was controlled
below 5%, verifying the effectiveness of the numerical method. The results showed that,
the coating had a significant effect on the flow characteristics of gas near the wall. However,
the numerical results of three coating conditions showed that the temperature difference am-

plitude at the front edge of pressure was smaller than that at the front edge of suction, and
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the temperature measurement error was 35.5% lower than that at the trailing edge of pres-

sure. In addition, on the pressure surface and the front edge of suction, the best temperature

measurement area was between the middle and the lower end of the coating, while on the

trailing edge of the pressure surface, the best temperature measurement area was close to the

upper end of the coating.
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Fig. 1 Coated film cooling vane model and mesh generation
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Fig. 2 Distribution of temperature measuring points

in coating area of vane surface
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Table 1 Engine technical status parameters

SR BfH

R F -1 SR/ K 290. 29
W SR /K 917. 33

K EHHLA O E S /kPa 95. 22
FESAHLH O R /kPa 538. 39
R L B/ (g/s) 3520
PRAT i/ (g/s) 54. 48
REPLA B B #% 0.31
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Table 2 Nozzle guide vane simulate conditions

ZH K

A B JE /kPa 522. 2
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Table 3 Comparison of experimental and simulated blade

surface temperature values
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