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Abstract:
This is a preliminary study of the effects of chip-shaped solids on the performance characteristics of
low-head centrifugal pumps. An Allis-Ohalmers 4 x 4 x 9 1/2 LC Pump with two interchangeable
impellers, an NSW closed impeller and an NSX open-faced impeller, a Fairbanks-Morse 3-inch model
5422 pump, and a 5-inch Hazelton CTL pump were used in the study.

The pumps were tested at speeds corresponding to those given on the characteristic performance curves
furnished by the manufacturers.

The flow rates for each pump were varied from no flow to 600 gallons per minute, Performance tests
were run on each pump at each test speed for clear water, for a 10 per cent volumetric concentration of
water and chips, and also for a 20 per cent concentration. The three resulting performance curves for
each pump speed were plotted and compared to ascertain the effects of the solids on the head, brake
horsepower, end efficiehcy of the pump. This study shows that the increase in concentration of a
water-chip mixture has the following effects on the characteristic performance of a centrifugal pump?
a) The head developed by the pump at a given discharge increased a small amount with the open
impeller and decreased slightly with the closed impeller.

b) The power input required by the pump at a given discharge increased significantly for both impeller
types.

c) The pump efficiency at a given discharge decreased an appreciable amount for both types of
impellers. 
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