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Study on the Impulse Turbine with Two-dimensional Buckets

Ryozo ISHIWATA, Shiro AKAIKE, Mitsumasa NEMOTO
and Takashi KAWAGUCHI

Abstract

The purpose of this study is to develop the impulse turbine with two-dimensional buckets for
the use of small water power. The tested runner which is easy to be manufactured consists of a
disk and several buckets around it which are cut out from a chloroethylene pipe.

To make clear the effect of the runner type, the number of buckets, the flow rate and the
nozzle size on the turbine performances, the experiment was made for four runners and four
nozzles. The maximum efficiency 74.0% was achieved throughout it when the flow rate was
2.58%10* m?/s, the available head was 6.0 m and the rotational frequency was 470 rpm. It was
also seen that the calculated characteristics of the turbine by means of the angular momentum

theory agreed qualitatively with experiments.
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Fig. 1. Principle of test runner.
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Fig. 3. Schematic view of experimental apparatus.
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Fig. 4. Test runner (Runner B, unit: mm ). Fig.5. Outlook of test runners.
Table 1. Types of test runners
runner type A B C D
number of vanes 12 16 24
vane angle at inlet (deg.) 48 33
vane angle at outlet (deg.) 45 10
runner diameter (mm) 236
inner diameter (mm) 120 140
chord length of vane (mm) 58 51
side covers none attached none
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Fig.6. Nozzle (unit: mm).
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Fig. 7. Characteristics of test turbine (Runner B,
Nozzle a, @=4.04x10°*m?/s, H,=5.12 m,
a,=33).
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Fig.8. Non-dimensional characteristics (Runner
B, Nozzle a, @=4.04x10*m?/s, H,=5.12
m, a; =33").
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Fig.9. Effect of the number of vanes (Nozzle a,
Q=357x10"*m?®/s, a;=33").
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Fig. 10. Effect of the numder of vanes (Nozzle a,
Q=357x10"*m?/s, &, =33").
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Fig.11. Effect of side covers (Nozzle a, @ =3.57 x
102 m®/s, a,=33").
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Fig.13. Effect of inlet angle (Runner B, theory).
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Fig. 14. Effect of inlet angle (Runner B, theory).
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Fig. 16. Effect of nozzle size (Runner D, H,=6.0 m,
a,=335").
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