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Influence of Clearance and Viscosity on
Centrifugal-Pump Performance

Katsuto MASUDA*

Synopsis

Several studies which treat of a performance of a centrifugal pump handling viscous
liquids such as C heavy oil have been carried out in the past. It was not the open type
impeller used for those studies, but the closed types. It should seem that the open type
impeller had a good characteristics more than the closed types in respect to pumping
viscous fluids and the blockage of pumping caused by filling up dustes in the flow

passages.

In this study, we performed a experiments of a characteristics of the pump with
the open type impeller to clear the influence of the viscosity and clearance against the
performance of the pump. The clearance between a blade and a shroud, the viscosity of
employed liquids are varied respectively in experiments. And we obtained the following

results.
1.

The law of similarity that holds for the flow of water could not hold for viscous
liquids beyond fifty centistokes. This due to greater friction loss, both in the
flow passages and on the external wall of the impeller shroud caused by the
increasing of viscosity of the fluid.

The performance of the pump can be expressed systematically by Reynolds
number. In the characteristics of best efficient point, a ratio of decrease of total
head and discharge and a ratio of increase of shaft power are smaller than that
of the closed type impeller as the- viscosity of the liquids increases. Generally
speaking, the pump with the open type’s have a good characteristics for higher
viscous liquid, in spite of the low efficiency for water,

When the clearance is short, a characteristics of b.e.p. of the pump diminish
linearly against the ratio of the clearance. Their diminishing coefficient depend
on Reynolds number. In region of R, = 10%, the coefficient of total head and
efficiency increase and that of shaft power decreases. And their coefficient are
constant in region of R, > 10%.

* Member of Sludge Treatment Laboratory, Machinery Division
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