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Research on the Effect of Heating Method about the Lifting Performance of Bubble Pump
Duan Wenli
( Marine Design & Research Institute of China, Shanghai, 200011 )

[ Abstract ] The bubble pump is the core component of the pumpless refrigeration cycle. Different heating methods have a
certain influence on the improvement performance of the bubble pump. The improvement performance can be expressed by the
pumping ratio. The three-dimensional bubble pump two-fluid model is established by using the two-phase flow theory, and the
correctness of the model in this paper is verified by the literature data. Using saturated water at 1 atm as the working fluid, CFX
simulation was used to study the effect of heating method on the elevating performance of the foaming pump. The results show that
the pumping ratio increases at first and then decreases with the increase of the heating amount under different heating section
lengths, indicating that the air bubble pump has the best lifting performance under a certain heating power. Under the same heating
power, the shorter the heating section, the smaller the height required for the transition of the flow state in the tube, and the faster
the formation of the optimal flow state in the bubble pump. By simulating the bubble pump with different heating power and
different heating section lengths, it is found that when the cavitation fraction a<0.8, the pumping ratio S,- is linearly negatively
correlated with the heating section length to the whole tube length ratio f. The prediction of the pumping ratio has a certain
reference value for the actual operation of the bubble pump.
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Fig.1 Schematic diagram of diffusion absorption

refrigeration cycle
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Fig.2 Einstein refrigeration cycle schematic
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Fig.3 Absorption refrigeration cycle schematic
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Fig.4 Simplified schematic diagram of the model
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Table 1 Simulation parameters of the bubble pump

ZH HpL HfH
FKL (mm) 1000
INEE (& B L]
pap / 30%/50%/70%/100%
B Ly (mm) 300/500/700/1000
BTHRED (mm) 6
BEAFERE G (kg/m?-s) 50
HEOETT P atm 1
T O (W) 10-180
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Table 2 Experiment setting parameter table about

Raoudha Garma

ZH Raoudha Garma #4l /7 &
B A Fluent
B2 (mm) 6
HEK (mm) 1000
In#HEK (mm) 300 1000
TR K
K1 (MPa) 0.5
AOEAE (T 5
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ANAFRERE (kg/(m?s)) 1098.2

In#E (kW/m?) 300.42 90
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Fig.6 Comparison of simulation results of vapor fraction

under 300mm tube heating
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Fig.7 Comparison of simulation results of vapor fraction

under whole tube heating
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Fig.9 Variation of the axial cavitation fraction under the

same heating amount and different heating lengths
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Fig.10 Variation of the axial cavitation fraction under the

same heating amount and different heating lengths
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Fig.11 Variation of the axial cavitation fraction under the

same heating amount and different heating lengths
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Fig.12 Variation of pumping ratio with # under low

heating capacity
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Fig.13 Variation of pumping ratio with # under high

heating capacity
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Table 3 ¢, d value and regression coefficient R? of the line

fitted in Figure 14

ke Q0 (W) c R
10 -0.19724 0.55790 0.99496
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