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Three-Dimensional Modeling and Numerical Simulation of
Turbine Cooling Blades based on Reverse Engineering

LIU Yan-ming, LI Dong-ming, NIU Xi-ying, HE Quan-zhang
( No.703 Research Institute of CSSC,Harbin,China,Post Code:150078)

Abstract: For typical turbine cooling blade, the use of industrial Computerized tomography ( CT) scan-
ning, 3D laser scanning, point cloud processing software and 3D modeling software, reconstructing three-
dimensional model. The mesh of high quality is created and reasonable boundary conditions are con-
figured. The gas-thermal coupling of the first-stage rotor blade was numerically simulated. The results
show that uniform temperature distribution on the blade body with the highest temperature appears at the
top of the frontal lobe, about 935 °C, lower than the temperature of the material can withstand. It can
provide reference for optimal design of turbine blade cooling structure.

Key words: turbine cooling blades, industrial C'T' scanning,3D laser scanning, cooling blade , gas-thermal
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600 13.45
700 14.25
800 14.36
900 14.89
1000 15.82
1100 17.66
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of main flow
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Fig. 8 Mach number in the middle section of main flow
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Fig. 9 Blade surface temperature distribution
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Fig. 10 Temperature distribution at different blade heights
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Fig. 11 Temperature distribution on the inner wall

of the cooling channel
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