u.n.c. 621.242.4:532.528

77 v ANKBIGERSLFYETFT—2 a2 v PR
T o Wk R | B 5 A BRI IFSE

W B BT e R’ e i

Experimental Research on Cavitation of Francis Turbine

and Flow Condition Below the Runner

By Takuji Yamazaki and Shigeharu Tajirl

Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

For the purpose of learning the relation between the efficiency of Francis turbines
and the cavitation and the flow condition below the runner, the writers carried out
an experimental research with two sets of model turbines whose runners were

designed for the same specifications but made in the different manners.

The experiment included (1) performance test, (2) cavitation test, (3) measure-
ment of flow speed distribution at the outlet of the runner, (4) measurement of
static pressure in the same part, and (5) measurement of size of the hollow caused
in the center of the flow at the outlet of the runner. And as a result of the above

experiment the following have been acknowledged :

(1) When the maximum efficiency of the turbine is reached, the value of cavitation
coefficient which is related to the decrease of the efficiency, or the value of
limit cavitation coefficient ¢, becomes minimum, hence the turbine is safest
to cavitation.

(2) The distribution of whirl flow speed is made minimum as the efficiency
approaches the maximum point. However, the point where the above distri-
bution becomes minimum differs according to the change of the turbine
designing, and in some types of design, a degree of the whirl flow speed
remains.

(3) The axial flow speed shows almost no change around the outer periphery of
the runner, which discloses the fact that the change of water quantity is totally
caused by the increare and decrease of water at the center part.

(4) The distribution of static pressure is nearly uniform in case of large water
quantity, but as the water quantity is reduced, higher vacuum is produced
at the center due to the centrifugal force.

(5) The size of the hollow at the center is only negligible in the proximity of
the maximum efficiency point, although it grows into unstable one if the

water 1s not abundant.
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