455 F2H " . o e 5t e N Vol. 45, No. 2
2024 & 4 7 EER AR BRIEE SRR BRI SRR April, 2024

X E RS .0253-4339(2024) 02-0127-08
doi: 10. 3969/j. issn. 0253~ 4339. 2024. 02. 127

R R SR R IS E SR R BRI IT SR
FHM EMC LR KB

(1 tFEEBFRAFEA EMRK BRNEFTEIRILLEHTESLEE T 100044;
2 kETEARESNEAFBAIESD k= 100044)

W E OARERESIHET SRR BGT RE hi sl A AR R I BT T — b T 2 e A PN R v I W 3
PRI B SRS E IR T R B SRR TAE R 3 3T RGeS AR I 2 AN B B AR AZ AF L 56 40l BIE 2R B 1 T S
FERAYE, S5 RF M RRAR T T RIS TSR, & 12 h REAEE EIFHRIUN 2.33% , R SRR S
2.4 ml/h BEE B R AT SE M, SO B rh A e A | T R BRI 24T O S SO sh AT o — B, WIS
KR RS SR BT a4 B a5 SR e KAH X 2 43774 0. 08% 0. 029% Fi1 0. 01% 5 AN]SR 11 I8 T It 1 1Y) i
ARSI R RIRZE R 10. 4 TR 12.5 T, 34 B HA RIFAOMERTE,, AIRIT B BREE T S0 MR 74 4 i 4R vk B 38 7 A%
HLERBEE T R A0 SC 5 LAl
SRR W SRR TN eI SRR e
R E 422 . TB61" 1; TB663 SCERERIRAD . A

Design and Research of Experimental Device for Pressurized Bubble
Absorption and Transport Characteristics

Li Jitong' Wang Gang'? Xiong Yaxuan' Zhang Qunli'

(1. Beijing Key Laboratory of Heating, Gas Supply, Ventilation and Air Conditioning Engineering, Beijing University
of Civil Engineering and Architecture, Beijing, 100044, China; 2. Beijing Building Energy Efficient Comprehensive
Utilization Engineering Center, Beijing, 100044, China)

Abstract To evaluate the thermal-hydraulic characteristics and mechanism of the bubble absorption process inside a solution in a vacuum
environment, we design an experimental device for measuring the bubble absorption and transport characteristics of solutions in a
pressurized vertical tube and introduce the structure and work of the device. Its reliability is verified by system vacuum pressure
experiments, and its accuracy is verified by bubble flow and energy conservation experiments. The results show that pressurization
technology achieves bubble absorption in a vacuum environment. The vacuum increase rate of the system is only 2.33% after 12 h of
idling, corresponding to a gas leakage rate of 2. 4 mL/h. The device exhibited good reliability. The behavior of bubble generation, rising,
collision, coalescence, and rupture during the experiment was consistent with the bubble flow behavior reported in the literature. The
maximum relative deviations in the outlet temperature and outlet concentration of the solution and cooling water were 0. 08% , 0. 02%, and
0.01%, respectively. The maximum errors of the energy calibration experiment of the different solution inlet temperatures and solution
flow rates are 10.4 J and 12.5 ], respectively, and thereby the device has good accuracy. The experimental device provides a good
experimental foundation for evaluating the transport characteristics of bubble absorption and the heat transfer characteristics of bubble
absorption in a vacuum environment and revealing its transfer mechanism.

Keywords pressurized; bubble absorption; flow; heat transfer; experimental device
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Fig.2 Solution bubble absorption experimental device
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Fig.3 Steam pressurization system
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Fig.1 Structure principle of bubble absorption experimental device for solution
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Tab.1 Parameters of bubble absorber material
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Fig.4 Change of system pressure with time
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Tab.3 Experimental condition parameters
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Fig.5 Bubble generation, rise, burst stage
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Fig.6 Bubble visualization experimental results
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Fig.9 Energy balance error of different solution inlet

temperature
RE I TR 255 KR 10,4 ], BB VARV WOt i
JLHITE 10~50 L/h [H], B PR 22 ok 12.5 T,
RGRE P A S IR 22 BN . PRI, ARE i 167
FAEBIE T A SRR A MERR L
— 132 —

10 AREERRERE TERE
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