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A Study on the Optimal Configuration and Performance Improvement of
a Micro Cross-Flow Hydraulic Turbine

Young-Do Choit - Linhu Zhao* and Young-Ho Leex*

Abstract : Recently, micro hydropower attracts attention because of its clean, renewable
and abundant energy resources to develop. However, suitable turbine type is not
normalized yet in the range of micro hydropower and it is necessary to study for the
effective turbine type. Moreover, relatively high manufacturing cost by the complex
structure of the turbine is the highest barrier for developing the micro hydropower
turbine. Therefore, a cross—flow turbine is proposed for micro-hydropower in this study
because of its simple structure and high possibility of applying to low head. The
purpose of this study is to further optimize the turbine structure and improve the
performance. A guide vane is removed and the runner chamber is made compact using a
new air supply method. The results show that the efficiency of the turbine is improved
in a wide operating range and the size of the turbine is remarkably reduced.

Key words : Cross—flow turbine(Z%<%3), Micro hydropower(wtelZ& <8), Performance
improvement (%34, Runner chamber(¥4Y4), Optimal configuration(3
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Fig. 4 Performance of cross-flow hydropower turbine

Table 1 Runner chamber and air supply method

Runner Maximum
Test Air supply method .
chamber PPy efficiency
A 1 Upper wall of chamber casing | 76.2 %
B 11 Upper wall of chamber casing | 754 %
C 1 Runner side wall 76.3 %
D 111 Runner side wall 77.6 %
E 11 Runner side wall 78.5 %
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