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Abstract : A performance test rig for forward—curved centrifugal pumps was established to conduct comparative
experiments at six different rotational speeds. By gradually adjusting the outlet valve opening (from
fully open to fully closed), data on head, shaft power, and efficiency corresponding to different
rotational speeds and flow rates were obtained, and performance curves were plotted. The
applicability of similarity laws in variable—speed operation of the pump was also verified. The results
indicate that the head-flow rate (H-Q) curve, shaft power—flow rate (P-Q) curve, and efficiency—
flow rate (n-Q) curve all exhibit regular variations with rotational speed. The relative error in head
prediction by similarity laws is within 4%, while deviations occur in shaft power prediction due to
factors such as mechanical losses, with significant increases in deviation at low rotational speeds.
Therefore, the smaller the deviation from the reference rotational speed, the more meaningful the shaft
power predictions by similarity laws become.
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