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Abstract: In order to investigate the flow and heat transfer mechanism of gas—liquid two-phase in micro/
mini—channel, the flow boiling heat transfer of the refrigerant R141b in horizontal micro/mini—channel was simu-
lated using VOF multiphase flow model. The distribution of two—phase flow regimes, temperature, velocity and
boiling heat transfer coefficients were obtained. The characteristics of the flow boiling heat transfer and bubble
movement were analyzed. The results show that two—phase flow pattern maps in horizontal micro/mini—channels
include single phase flow, bubbly flow, confined bubble flow, slug flow, intermittent flow, mist flow, and so
on. Vapor quality, temperature and velocity increase gradually along the axial direction, the boiling heat trans-
fer coefficients increase firstly and begin to decrease after the peaks. As the increase of the mass velocity and heat
flux, boiling heat transfer coefficient increase significantly. This is because that the flow velocity of the refriger-

ant increases with the increasing mass flux and the velocity of liquid phase transition to gas phase increases with

* RS HE: 2016-12-24; EiTHHEA: 2017-03-06,
E2TWH: ERARFFIES (51776173); B [ARBIARLRPFE M RIVEBITH (2017)M5044) 5 i RRHS S0 BhI H .
EEBINY: 4 W, 2, WA, PRSI R LS IR S0 A . E-mail: 1ilin199207@126.com
BRES: XUER, B, Wi, #de, wsusoninss k amlm s sad 5. E-mail: liveunliang@nwpu.edu.cn



H39% 4l

TRCAE T A R4 L 3 15 R WA 3055 R R B 7 803

the increasing heat flux. On the same conditions of heat flux, the heat transfer coefficient in the conditions of

large mass flux increased 21.4% averagely than the small mass flux. On the same conditions of mass flux, the

heat transfer coefficient in the conditions of large heat flux increased 23.9% averagely than the conditions of small

heat flux.

Key words: Micro/mini—channel; Boiling heat transfer; Heat transfer coefficient; Numerical simula-

tion; Refrigerant
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Fig. 1 Schematic diagram of computing grid
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Table 1 Properties of R141b

Properties Liquid Vapor
pl(kg/m’) 1.22x10° 5.0
w/(kg/(m-s)) 3.74x10™ 9.43x107
M(W/(m+K)) 8.85x10 1.04x107
C /(J/(kg-K)) 1.36x10 9.5x107*
hi(J/(kg-mol)) 2.28%10° 4.55x10°
o/(N/m) 1.72x107 1.72x107
plPa 1.0x10° 1.0x10°
T./K 306 306
Table 2 Cases in simulations
Cases q/(W/m®) Gl(kg/(m’-s)) D/mm
1 22258 890 0.5
2 22258 500 0.5
3 22258 222 0.5
4 30000 500 0.5
5 11000 500 0.5
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Fig.3 Comparison of calculated data and experimental
data
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Fig. 6 Micro/mini-channel two-phase flow regimes
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Fig. 10 Contours of velocity distribution
(g=22258W/m*, G=890kg/(m’- s) )
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Fig. 11 Contours of velocity distribution
(g=22258W/m’, G=500kg/(m*- s) )
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Fig. 12 Contours of velocity distribution
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