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Test of Water Turbine by Gibson Method with Electric
Resistance Strain Gauge

By Takuji Yamazaki and Shigeharu Tajiri
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

The Gibson method is currently finding an extensive use in the measurement of
large water quantity at power plants. Yet this method admits of improvement in
regards to the most important part of the measuring, i.e. the recording of pressure-
time diagram. In this respect, Hitachi had hitherto its own system to resort to
the use of H-type pressure recording equipment which employs a crystal oscillator
to some success in general, but not to entire satisfaction so far as the scrutiny of
the absolute value of the water quantity is concerned.

The writers, suggested by the prevailing application of the electric resistance
strain gauge in the field of industrial measurement, tried to make use of it. And
as a pressure receiving device which is put to strain under hydraulic pressure, the
Bourdon tube used in Bourdon tube pressure gauge was utilized as it is able to
fulfill most exactly the following requirements :

(1) A linear relation should be formed between the pressure variation and the
strain.

(2) The device should be easily available.

(3) The absolute value of strain should be large.

In the recent field test carried out with the Francis turbine of the Yunogami
Power Plant of the Showa Electrochemical Industrial Co., the writers’ device was

able to yield an extremely favourable result except in a part which was one under
high humidity in bad weather, thus testifying to the appropriateness of the writers’

idea on the improvement of the Gibson method.
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