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Visualization of Liquid Lifting Process of Multiple Tube Bubble Pump

Zhang Ke Liu Daoping Yang Liang Li Weijie

(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, 200093,
China)

Abstract The gas-liquid two-phase flow characteristics in the riser of the bubble pump directly affects its working substance lifting per-
formance. A high-speed camera system was set-up to visualize the lifting process of multiple tube bubble pump under different heating pow-
er values (400, 600, 800, 1000, 1 200, 1 400 W), and the liquid lifting process of the multiple tube bubble pump was compared with
that of the single-tube bubble pump. The research results indicated that multiple tube bubble pumps exhibit an increase in total lifting ca-
pacity and liquid lifting rate as heating power increases. When the heating power was 1 400 W, the total lifting capacity increased by
15. 16 kg and liquid lifting rate increased by 5. 08 g/s when compared to that under a heating power of 1 200 W. The lifting effect was op-
timal when the number of bubbles in the lifting tube at the center of the multi-tube bubble pump was higher. With respect to single-tube
bubble pumps, when the heating power was 400 W, the increase in the number of riser tubes could not improve the liquid lifting perform-
ance of the bubble pump when compared with that of multiple tube bubble pumps. When the heating power was 400 W, the increase in the
number of riser tubes could not improve the liquid lifting performance of the bubble pump. Furthermore, when the heating power was
600-800 W, the single-tube bubble pump liquid lifting performance was approximately similar to that of multiple tube bubble pump.
When the heating power was 1 000—1 400 W, the total lifting capacity, maximum lifting rate, and pump efficiency of the multiple tube
bubble pump were significantly improved when compared with the corresponding performance of a single-tube bubble pump.

Keywords single-pressure absorption refrigeration; bubble pump; gas-liquid two-phase flow; visualization experiment; riser
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Fig.2 Bubble trajectory of vertical riser
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Fig.3 The total lifting capacity and lifting rate of the bubble

pump with time under the different heating power
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under the different heating power
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Fig.6 Flow pattern change in riser under the different

heating power
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