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temperature of the blade is from 1220 K to 1250 K. It can be observed that the fluid temperature 
and the interpolated temperature of the turbine blade interface match well, which indicates the 
temperature transfer method is accurate. The absulate temperature transfer error in common space 
is shown in Fig. 18. The relative temperature transfer error in common space is shown in Fig. 19. 
From Fig. 18 and Fig. 19, it can be observed that the max absolute temperature transfer error is 
2.8 K and the max relative transfer temperature error is 0.23 %. The temperature transfer method 
is accurate numerically. Generally the proposed method described above is accurate. 

 
Fig. 16. Structure temperature interpolated by  

bi-cubic B-spline in the common space 

 
a) Suction surface 

 
b) Pressure surface 

Fig. 17. Interpolated tempereature load of turbine 
blade 

 

 
Fig. 18. Absolute fitting error of the fluid 

temperature 

 
Fig. 19. Relative fitting error of the fluid  

temperature 

4. Summary 

A new method is presented to transfer the temperature of turbine blades from the CFD result 
to the CSM model with non-matching meshes. The method described above is also applicable to 
transfer of pressure, displacement and velocity as well.  

In the method, local coordinates system is carried out to reduce dimensionality. By the means 
of dimensionality reduction, 3D interpolation can be done in 2D space. The method provided in 
this paper has been validated in section 3, which can be used for coupling interface of thin structure 
directly in curved local coordinates. 

For illustrating how to use local coordinates system to reduce dimensionality, the temperature 
of a turbine blade is transferred in common projection space are given as an example. Compared 
to projection methods widely used in the surface parameterization of CAG (computer aided 
geographic), the local projection method provided in this paper is much more easier for mapping 
nodes of coupling interface and can accelerate data transfer process. The method in example is 
designed mainly for turbine blade and wing. For other kind of geometry excluded blade and wing 
in the manuscript, the projection method used in the data transfer method described above is 
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needed to be modified. 
Compared to Ref. [1-2, 8, 10, 11], the method provided here has no special requirement of 

refining the meshes of interface surface to get accurate data transfer. The complex 3D FSI data 
transfer problem is simplified and the error is minimized induced by non-matching meshes.  
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