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NUMERICAL SIMULATION ON BOILING HEAT TRANSFER OF R30 IN RECTANGLE
MICROCHANNEL
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(Science and Technology on Vacuum Technology and Physics Laboratory,
Lanzhou Institute of Physics,Lanzhou 730000, China)

Abstract: Boiling heat transfer of R30 refrigerant in a rectangle microchannel with the diameter of 0.5 mmx0.5 mm
and the length of 500 mm is numerically simulated with FLUENT software using VOF two-phrase flow model. The inlet
working condition of refrigerant and mass flow rate are chosen as variables. The law of typical flow regimes, average wall
temperature, heat transfer coefficient and void fraction are obtained. The simulation result shows that it is useful to en-
hance the boiling heat transfer of R30 in micro-channel by increasing the inlet temperature and pressure of the refrigerant.

Heat transfer coefficient is increased with the increasing of flow rate and decreased with the increasing of void fraction.
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Fig.1 Geometric model of the microchannel
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Tablel Simulated conditions
TH4S  WAERE/K  WRES/KPa BREEE/(KWim?) R R kg/(m’s) H K /mm T /mm
Tl 313 102.21 50 1294 500 0.5%0.5
T2 313 102.21 50 2588 500 0.5%0.5
T3 313 102.21 50 3884 500 0.5%0.5
T4 333 198.34 50 1294 500 0.5%0.5
TS 333 198.34 50 2 588 500 0.5%0.5
T6 333 198.34 50 3884 500 0.5%0.5
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Fig.2 Typical regimes under working conditions of 1/2/3
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Fig.3 Typical regimes under working conditions of 4/5/6
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Fig.4 Variation of average wall temperature with time
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Fig.5 Variation of void fraction with time
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Fig.6  Variation of heat transfer coefficient with time
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Fig.7 Relationship between void fraction and average wall

temperature
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Fig.8 Relationship between heat transfer coefficient and void

fraction
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