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CFD Numerical Simulation Analysis of Bubble Motion in
Vertical Lifting of Bubble Pump

XIE Yubo'?,LIU Daoping'”*, YANG Liang"* , QIN Beilan'"

(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093 , China;
2. Institute of New Energy Science and Engineering, University of Shanghai for Science and Technology , Shanghai 200093 )

Abstract ; At present, the research of the bubble pump mainly concentrates on the influence of the heating power, the
diameter and the number of tubes on the bubble pump, while the research on the bubble motion in the vertical lift tube
is less. The CFD numerical simulation on the bubble generation and movement in the double and three vertical lifting
tubes of the bubble pump were simulated by the VOF model. The results show that the number of tubes has no effect on
the formation and movement of bubbles in the low heating power range. In the high heating power, the liquid lifting
capacity in the volume of liquid increases with the increase of the vertical lifting tubes, but it does not have a
corresponding multiplied increase. The ammonia water is suitable to be used as the working fluid of the bubble pump),
when the number of the lifting pipe is the same at 0.4 MPa pressure. The conclusions are obtained that improving the
structure of the bubble pump, selecting the appropriate heating power and working fluid will be a trend of the
development of the bubble pump.
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Figure 1  Calculation model of
multi tube bubble pump
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Figure 2 Simulation results of bubble
pump with double lifting tube when
overheating temperature gap of 20 °C
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Figure 3 Simulation results of bubble
pump with double lifting tube when

overheating temperature gap of 40 C
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Figure 4  Simulation results of bubble
pump with double lifting tube when
overheating temperature gap of 20 C
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Figure 5 Simulation results of bubble
pump with double lifting tube when

overheating temperature gap of 40 °C

HilE 4 FOE S W] LUA - 78 PLZUK O TR 404
T AR BE RS I AT B R RN R I ) R A AR
RGN o 755 LK TR 25 AR EA T FUAEE T LUK
W A [ PR 3 AL J3E N, 9 M ) B v 11 o AR B R
ER BRI PR 2K I 5 1 g Al St B
OB, FR i sk A1 /0N, By LAEAR R RO JRLBE 2511 F
i ELAR TS IR AR B 5 2 B8 N, R T 2 AR 1k
W2, AR R . R, O8I AR 1Y
TR K E K, 3 EAR T R s 2 s A AR
M BEARI R BLGE, P I UE BEPLAY . (HIEE
R T, R I REA B R AW, By
DA A R AN A5 3 P T A L R K
f—A .



.46 - B THI# Light Industry Machinery

2017 FFEE2 5

3 ZERERBETEERESN

3.1 IRAKMSIEEZNN CFD AL
TELAK R T3 H 328 0. 4 MPa i #4322 73 51

20 CHI40 CHIZME T, X =R N TR AIE K

PEAT TR T, I Bz SRR AN IE 6 ~7 Pz

' (€)1=2.5 (d)t=3.0's

M6 3HRRIAFTAEREIHREEN
20 Cry g BEm 2t
Figure 6  Simulation results of bubble
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Figure 7 Simulation results of bubble
pump with three lifting tube when

overheating temperature gap of 40 C
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Figure 8 Simulation results of bubble
pump with three lifting tube when
overheating temperature gap of 20 C
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Figure 9  Simulation results of bubble
pump with three lifting tube when
overheating temperature gap of 40 °C
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