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Comparative performance of water pumping system with and without air pressure

accumulators
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ABSTRACT

The main objective of this project is to experimentally investigate the performance of
water pumping systems, with and without air pressure accumulator. A water pumping system
was designed to induce the water from natural water resource using a 0.5 HP centrifugal pump.
Water discharge from the pump was designed to flow either through an open pipe or through
springer system. The pressure at any interested points, electrical current and voltage at the
pump were measured and recorded every 5 minutes for 25 minutes. The measurement data
were used to calculated electrical energy consumed by pump and pump efficiency. Moreover,
effects of flow rate on pump efficiency were also investigated. Water flow rate at 54.44, 47.50,
and 36.92 liters per minute were specified during the experiments. From the results, it was
found that the electrical energy used and pump efficiency were greatly depended on water
flow rate. As the water flow rate increases, the energy consumption and the pump efficiency
increases. For the pumping system connected with an open discharge pipe, improvement in
pump efficiency by using air pressure accumulator was not significantly observed. However,
for the pumping system connected to the springer system, the air pressure accumulator was
found to increase pump efficiency. For pumping system connected to the springer system
with flow rate of 36.92 liters per minute, improvement in pump efficiency of 12.06% was

found when the air pressure accumulator was applied.



