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Experimental Study on Bubble Pump Under the Cold State and
Non-dimensional Analysis of System Performance Parameters

Feng Lina Liu Daoping Chen Cuiyun Ren Tianyu Lii Xiaojia

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

Abstract Electrical heating is mainly used as heat source in experimental research on bubble pump. Operational term is long, operation
is complicated, deviation is distinct and accurate experimental data is not obtained. In view of the above question, In order to grasp the
bubble pump performance more accurately, this system the bubbles’ movements with a device injecting air is simulated to realize the bub-
ble pump’ s normal operation under a cold condition and is used to study bubble pump’ s performance. According to the experiment re-
sults, the bubble pump’ s performance influencing factor is analyzed. And that is found that keeping other influencing factors constant, the
gas input and immersion ratio and heating power is proportional to the amount of liquid lifted. And it is demonstrated that the hot experi-
ment and cold experimental results are consistent. The bubble pump system’ s performance parameters with actor analysis method is ana-
lyzed and is the relevant function equation between the heating power and the amount of liquid lifted attained. The function equation indi-
cates that with a fixed immersion ratio the amount of liquid lifted is proportional to heating power.

Keywords bubble pump ;experiment under the cold state ; heating power;actor analysis method
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Fig. 1 Bubble pump working principle
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Fig. 2 Continuous bubble pump operation graph
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Tab.1 Theory heating power

Qg/(m3/h) 0.5 075 1 125 1.5 1.75 2 2.25

pP/W 185 278 370 463 555 648 740 833
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Fig. 3 Comparison diagram of lifed liquid
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Fig. 4 Comparison diagram of efficiency
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Tab. 2 Physical dimension

T T T T
gR T mIE TR mIE MY ER
we 0 H P o B D
= L36G-1 L MLO®-1 ML-3 ML-10-1 L

(3) g A 728 5 O W B 4 TG DR R KSR -

m = Dalelpcl Q] (6)
m, = DuZPprQH (7 )
7 = DPp (8)

A A 2 3, T
ML’O° = L“(MLO™ )" (ML) (L’@™") (9)
A AR A, )

0 =b, +¢
0=a +b, =3¢, +3
0=-b -1

BRAZ BT it ap = 1,6, == 1,¢, =1,
LA

m = DP7'pQ, (10)
CEIECE

@, =D'H (11)
7w = D’P'u (12)
M=C(3) ATk

o -1t )

R (13) DR RS ERCEIR

D%y = 02 = B (s oy
B0 BB L H/L =0.25 45 SRR T
0, D it R P S B

WAL y=ax” +bx +¢, HH a < 0,6 > 0, F%k
L AV W= W YAy i R

s Dp D’ .
S iRtk 0.25 B 0, P kR
2
Fig. 5 Relation of 0, Df and %(H/L =0. 25)
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