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Development of High Performance Hydraulic Turbine Based on New Design Concepts
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To strengthen hydraulic turbine competitiveness globally, a hydraulic turbine with high performance and low
manufacturing cost is needed. Although high efficiency has been achieved, this must be improved still further, which
requires that we clarify the loss mechanism by understanding detailed internal flow. CFD and detailed internal flow
measurement using LSRHT aid in this, and new design technology based on this loss mechanism reflects this understanding
to improve performance. In this paper, the effect of bowed stacking stay vane, M blade runner and CONVEX blade runner
as new design concepts including verification test results are described.
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Flow angle distribution at stay vane inlet
(conventional type)
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Total pressure loss distribution of stay vane downstream
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Total pressure loss contour at exit of guide
vane
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Flow angle distribution at runner inlet
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Secondary flow vectors and total pressure contour by CFI3

7 2 HINEFETO TRENA 7 P VR R RS

using paint method

(a) #iFAR

Z U FFRAAZRTENLLE 7 T FHEN TORK
L2 15 2 INP I} (RN ¢ V&N W

Comparison of secondary flow vectors
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Comparison of streamlines
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Comparison of total pressure loss contour
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