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Abstract: It is important to consider the effect of wall heat transfer in the 

one-dimensional design of a micro-scale radial turbine as wall heat transfer 

significantly affects the micro-turbine performance. A thermodynamic analytical 

model for a micro-turbine that considers the effect of wall heat transfer was developed 

based on theoretical analysis and empirical correlations, and was validated through 

numerical simulation. With this thermodynamic analytical model, the sensitivity and 

influence of the parameters on the micro-scale radial turbine aerodynamic 

performance were analyzed. The results show that，compared to other parameters，

wall heat transfer is one of the most crucial factors affecting the aerodynamic 

performance of the micro-turbine, which cannot be neglected in the design process of 

the micro-scale radial turbine. On the basis of the analytical results above, a velocity 

triangle analytical model considering the effect of wall heat transfer was further 

proposed to benefit the improvement of a one-dimensional aerodynamic design 
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