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Experiment on Phase Change Spray Cooling of Closed Cycle with R22

LIU Jionghui', LI Mengjing', LIU Xiufang', HOU Yu'*

(1. School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A closed pressure spray cooling system with R22 as a refrigerant was designed and set
up to investigate the performance of phase change spray cooling. The experiments were conducted
at a nozzle-to-surface distance of 22 cm, the inlet temperature of —3°C and the spray
backpressure of 0. 34 MPa. The results show that the heat flux increased steadily with an increase
in the power input when the inlet pressure value was maintained. Moreover, the heat transfer
coefficient rose rapidly first and then dropped while the heat flux was approaching the critical heat
flux (CHF). When the inlet pressure rose from 0.6 MPa to 1. 0 MPa, the CHF increased first
and then decreased. The present system achieved a maximum CHF value of 276.1 W « cm * with
the cooling surface temperature of 26. 78 °C when the nozzle inlet pressure was 0. 8 MPa. It
appears that the present system with R22 as a spray medium can remove high heat power and
keep low cooled surface temperature.
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