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Temperature Distribution of Heat Transfer Surface in
Spray Cooling with Ammonia

CHEN Rong®*, WANG Hong®", YU Yong-sheng®. ZHOU Jin®, ZHU Xun®®, LIAO Qiang®"® ,
Yang Bao-hai*
(a. Institute of Engineering Thermophysics; b. Key Laboratory of Low-grade Energy Utilization
Technologies and Systems, Ministry of Education, Chongqing University, Chongging 400044 ,P. R. China)

Abstract; Using ammonia as coolant, experiments are performed to investigate heat transfer characteristics
and surface temperature distribution for the spray cooling of 350 W/cm?” high power solid state laser. When
the heating power and spray height were constant, the cooling surface was mainly dominated by forced
convective heat transfer, high inlet flow rate of liquid ammonia resulted in low surface temperature and
uniform temperature distribution. When the volumetric flow was 0. 461 L/min, the cooling surface
temperature was only 2. 6 “C and the temperature deviation was ==1. 1 C, the heat flux dissipated could
reach 388 W/cm®. As the inlet volumetric flow decreased, the dominant heat transfer mechanism for spray
cooling gradually converted the forced convective heat transfer to the boiling while increasing heat flux,
resulting in decrease of uniform temperature distribution of heat transfer surface.
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