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Study on the Cooling Process of R134a Spray without Heat Source

WANG Lu,ZHOU Nian-yong, CAO Yu-chun,XU Mu-hao
( College of Petroleum Engineering, Changzhou University , Changzhou , China, Post Code:213164)

Abstract: A closed-loop spray cooling system with R134a as working medium was set up. The transient
heat transfer process of spray cooling was studied experimentally and the cooling curve was accurately de-
scribed. Also,the influence of evaporation pressure on the heat transfer performance was analyzed ,and the
heat transfer mechanism of each stage was described. Experimental evaporation pressure ranged from 2. 07
bar to 3.31 bar and the flow rate ranged from 0. 14 L/min to 0. 164 L/min. The results showed that the
film boiling regime takes the longest time in the whole transient cooling process,and the cooling rate of
surface temperature remains at 0. 10 “C/s, while the heat flux maintains below 20 W/cm’. The transient
spray cooling rate is determined by the time of going through film boiling regime ,and can be improved by
increasing the evaporation pressure. When the evaporation pressure increases from 2. 07 bar to 3. 31 bar,
the time required to cool the surface temperature from 130 “C to 30 °C decreases from 508 s to 381 s. Be-
sides , there is a surface temperature discontinuity in the transition boiling regime of transient spray cooling
process ,and the corresponding temperature can be improved by increasing the evaporation pressure.

Key words: spray cooling, evaporation pressure, transient heat flux, heat transfer process, without

heat source
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Fig. 1 Schematic diagram of a closed loop spray cooling experimental system
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Fig. 4 Curves of heat flux with the different

evaporation pressure
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