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ABSTRACT

This research was aimed at studying effects of blade numbers on loss coefficients for
straight-blade centrifugal impellers. Five impellers with 14 16 18 20 and 22 blades were studied.
The dimensions of the impellers were 300 millimeters outside diameter, 180 millimeters inlet
diameter, 30-degree inlet blade angle, 58.7-degree outlet blade angle, 83.5 millimeters blade
length and 37.5 millimeters blade width, The rotation of impellers was backward, The impellers
were tested at 7 constant rotational speeds. At each constant rotational speed, ten-flow rates were
varied so that the performances of the impellers could be found. These were the plots of pressure
coefficients and impeller efficiencies with volume coefficients. Then, the performance curve in
the form of second order polynomial were fitted onto the experimental results by means of the
least square method.

- Next, loss coefficients were sought by minimizing the error of squaring the difference
between the pressure coefficients from the experiment and the one from the proposed engineering
model. The results were that all loss coefficients could be determined, and that the reduction loss

coefficient and the shock 1oss coefficient were dominant,



The effect of blade numbers on loss coefficients for the impellers revealed that primary
reduction loss coefficient, secondary reduction loss coefficient and shock loss coefficient changed
when the number of blade changed. For the tested impellers, the maximum efficiency was 44.4%
for the 20-blade impeller rotating at 1,400 rpm with pressure coefficient of 1.35 and volume

coefficient of 0.12.



