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Performance Test of a Catapillar Track-Hydroturbine
H. K. Lee, H. J. Kim, G. H. Lee, H. S. Kim and Y. S. Kang
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Abstract

Current low head and small scale hydroturbines have limitations in the minimum required head
and flow rate for efficient operation. This study attempts to develop a new concept hydroturbine
which is expected to run efficiently even in very low head and small flow rate, so that the
limitations on the conventional small scale hydropower could be alleviated and competition with
other alternative energy sources in the economic respect could be attained. A small scale
catapillar track-hydroturbine was fabricated and the performance test was carried out in a water
tunnel over the head range of H=0.8m~1.26 m. The peak turbine efficiency was 41.3% at the
speed ratio of 0.6, and the turbine loss was mostly due to the friction at the chain drive used for
power transmission from the runner to the shafts. This type of turbine is expected to become
competitive when some improvement in the power transmission mechanism is made.
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Fig. 1 Schematic of the hydroturbine

Fig. 2 Velocity triangles with constant flow rate
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Fig. 5 Power outputs of the turbine
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Table 1 Loss coefficients of the blades

Guidevane | Runner blade
b 74.7 mm 50.8 mm
s/b 0.378 0.5
t/b 0.013 0.142
camber angle 68° 81.8°
inlet blade angle 0° 49.1°
outlet blade angle 22° 49.1°
1/b 2.68 5.77
Y, (i=0) 0.0033 0.06
Y, 0.0086 0.017
Y (i=0) 0.0119 0.077
stalling incidence - 12°
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