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Abstract

Different methods have been devised to pump compressed air. In this research, a type of compressed air pump is
designed and built that can pump water without the need for a water altitude sensor. The pump was compared with the
hydraulic pump in terms of discharge and efficiency. Functional area including inlet and outlet air pressure, discharge
and water pumping height were extracted by field experiments (simulation of well water in a pool) with factorial design
in completely randomized blocks and its performance was evaluated. Experimental treatments including immersion
depth (four levels), inflow and inlet air pressure (six levels), pump type and working mode (five levels), pump outlet
water discharge were measured. Experiments were performed in four replications. Results showed a significant
difference between the effect of pump type, immersion depth and compressor air pressure on discharge and water pump
efficiency. In order to analyze the treatments and their interactions significantly, shear test was used and charts and
tables were drawn. According to the results in all 5 pump models and operating modes, with increasing immersion
depth and inlet air pressure, discharge and pump efficiency increased. Due to its different structure, the hydroniumatic
pump had a higher efficiency and discharge rate than the combined compressed air pump; the best performance for the
two pumps was 2 m immersion depth, with the best performance of the pump modes designed for its fan section with a
10.3% pump efficiency, The welding section was 20.8%, the combined section welding and its fans 19.3%, the
combined section for all three nomatic valves was 27.1% and for the hydraulic pump 25.2%. However, the compressed
air pump has an advantage due to its simpler structure and no need for an electronic circuit to operate.

Key words: Water Pump, Compressed Air, Hydroniumatic Pump, Fans, Welding

* Mohammad esmaeil Khorasani fardavani
E-mail: e.khorasani@scu.ac.ir

07 dlas uS



mailto:saki.sa758@gmail.com
mailto:e.khorasani@scu.ac.ir

