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Effect of air inflow on the performance of a 50kW-class cross-flow turbine

Jun-Ho Kim*
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Abstract: Small hydropower has been considered as a solution to resolve the problem of exhaustion of fossil
fuel and industrial pollution. In this study, we developed and tested a Cross-Flow Turbine with two guide
vanes to optimize the small hydropower for the site condition with large fluctuation of head and flow rate.
Furthermore, in the condition of constant inlet head, CFD analysis was carried out to analyze the effect of air
suction and valve position on the performance characteristics. The results showed that the air suction can min-
imize the hydraulic loss caused by the Recirculation flow in the runner passage and flow impact on main
shaft so that it can increase the turbine efficiency and output power.
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(a) Shape of cross-flow turbine

(b) Sectional view of cross-flow turbine

Figure 1: 3D modeling of 50kW-Class cross-flow
turbine
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(b) Cross-flow turbine

Figure 2: Assembly of all component
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(b) Installation image-A

(c) Installation image-B

Figure 5: Experimental apparatus for verification test
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Table 1: Test conditions for flow-rate using a

guide vane
Inlet Head Flow Range : .
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