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Propagation Velocity of Pressure Wave in Pipe Line

By Takeshi Kobori, D.S.E., Shigeyoshi Yoekoyama and Hiroshi Miyashiro
Kameari Works, Hitachi, Ltd.

Abstract

It has been observed sometimes in the experiments on the water hammer
of the centrifugal pump that the measured value of propagation velocity a of
pressure wave in pipe line proves far smaller than the value calculated by the
Alliévi’s formula, and even below the sound velocity in the air which is about
340 m/s. It is natural that the value of ¢ is reduced when water in pipe line
contains air bubbles, but the writers had question whether the propergation
velocity smaller than the sound velocity in the air could be possible. This article
informs in detail of their calculation of the theoretical value of « to be reached
in water containing air bubbles, which ended in proving that the phenomenon
can reasonably occur even when extremely small amount of air is permitted
into water in pipe line in the form of bubbles. The results of actual measure-
ments were in a general agreement with the results of the writers’ calculations.
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Fig.1.(a) Propagation Velocity @ of Pressure
Wave in Pipe Line for Various Air
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Fig.1.(b) Propagation Velocity a of Pressure

Wave in Pipe Line for Various Air
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Fig.2. General Arrangement of
the Experimental Pipe
Line
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Fig.3. Pressure Variations at A and B
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mental Results)
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