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Preliminary experiment on several factors affecting
the performance of air lift pump

YUAN Jun-ting TANG Wei SUN Man-chang
Ocean College  Shanghai Fisheries University = Shanghai 200090 China

Abstract The water flow velocity in the suction pipe which is crucial for evaluating the performance on pumping
fish can be measured by the pumped water flow rate of the riser in an air lift pump system. Several factors affecting
the performance of water transportation were investigated through experimental methods in a water tank. Different
designs involving six kinds of plane air injectors two annular air injectors five submergence ratios three
submergence depths and three sizes of riser were tested and water flow rates were recorded. Experiments on pumping
live fish were also carried out. The results indicated that the D2 and D3 plane air injectors increased the pumped
water flow rate due to its proper orifice distribution but the difference between all plane air injectors was not
distinct. The D6 annular air injector based on its ideal bubble size and distribution had the optimal capability for
pumping water. Increasing the submergence ratio and the submergence depth or decreasing the diameter of the riser
was determinant to improve the performance of the pump. Preferable capacity for pumping fish could be achieved
while higher proportion of fish to water was kept in the fish-assembling device.
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565 mm x 590 mm x 1 000 mm 950 mm
®50 mm ®47 mm P40 mm ®38 mm P32 mm ®30 mm PVC
L 1000 mm 1100 mm 1200 mm 1300 mm 1500 mm
V4 e=7/ L-100
®20 mm ®16 mm PVC
V-0.14/10 1.5kW
0.064 m? 1.0 MPa 0.14 m®/min
Parker ¢ Apazidis ’
1~4 mm ZYT-13
®0.9~3.5mm PVC ® 20 mm I mm
6 2
1 10 mm?
1
Tab.1 Specifications of air injectors
mm mm2
D1 3.5 1 9.62
D2 2.5 2 9.82 @ 11 mm
D3 2.0 3 9.42 ® 11 mm
D4 1.7 4 9.08 @ 11 mm
D5 1.4 6 9.24 @11 mm
D6 0.9 15 9.54 @O 11 mm 10 ® 5 mm
2D3 2.0 3 9.42 ® 40 mm
D6 0.9 15 9.54 ® 40 mm
1.2
LZB -6 40 ~ 400 L/h 10 L/h LZB - 15 400 ~ 4 000 L/h 100 L/h
200 ~ 2 000 mL 20 mL 0.1s
1.3

100 mm
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Fig.1 Schematic diagram of experimental devices
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Fig.2

Variations of water flow rate for different plane air injectors and submergence ratios
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Fig.5 Variations of pumped water versus submergence ratio for D2 and D3 at a given air flow rate
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Tab.2 Experimental data of the capacity on pumping live fish
L/h S 10 ~ 12em 8 ~ 10cm 3 ~5cm 10 ~ 12cm 8 ~ 10cm 3~5cm
1 600 16.7 3 9 48 1 2 20
2 000 21.9 2 10 46 2 0 13
13 2 400 28.2 3 63 1 2 8
2 700 24.7 2 63 2 0 10
1 600 19.8 4 11 78 3 1 22
12 2 000 23.4 5 12 78 2 4 14
2 400 20.6 5 10 72 2 15
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