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Abstract

The present paper describes an experimental investigation of the discharge from
balancing holes which are sometimes installed in single-stage centrifugal pump impellers
for the purpose of reducing the axial thrust based on the pressure difference between
front and back shrouds of the impellers. Although the balancing holes are highly
effective in reducing the axial thrust, reduction of the volumetric efficiency of the pump
is unavoidable because of the leakage througth the holes. Accordingly an accurate
demerination of the discharge from the balancing holes is required to determine their
appropriate dimension and location. In the present experimental study the balancing
holes are replaced by a few circular holes drilled in a rotating disc installed at the
bottom of a stationary cirular cylindrical head tank. The discharge rate from the holes
is correlated with the diameter and radial location of the holes and the revolution of the
disc. The experimental results can be summarized by an emprical formula in a form

Ca/Cua = Rez47%r exp (BRe,)
where C,; is the discharge coefficient from the rotating disc, Cy is that from the
stationary disc, Re,; is the discharge Reynolds number, Re, is the revolution Reynolds
number, and A and B are numerical constants of approximately 2.4X107% and 2.1X107°

respectively, the exact values of A and B depending on the diameter of discharge holes.
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Fig. 1. Experimental apparatus.
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Fig. 2. Details of balancing-hole model.
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