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Spray cooling boiling heat transfer enhancement test
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Abstract: The heat flux increased with the increase of spray flow and superheat, but the dry area in the center of the thermal
surface became larger, the liquid film covering area and the surface utilization rate decreased, therefore, the heat transfer
performance had room for improvement. Based on this, the influence of liquid film uniformity and spray impact intensity on
heat transfer was investigated by changing the height of single nozzle and designing micro-hole array nozzle. The results show
that the height of a single nozzle has an optimal value (4 mm) , there was no dry area on the thermal surface at this time.
Compared with the nozzle height of 6 mm, when the spray flow was 50 mL/min and the superheat was 20 K, the heat flux in-
creased by 13%. The liquid film formed by micro-hole array nozzle was more evenly distributed , which made the surface tem-
perature more uniform. When the superheat was higher than 10 K, the heat transfer performance of the micro-hole array spray
was better, and the heat flux is 16% higher than that of the single nozzle under the same condition. The uniform thin liquid
film with strong impact was the key of spray cooling boiling heat transfer, which provides a feasible direction for further
strengthening the spray cooling boiling heat transfer.
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Comparison of experimental results between micro-hole array nozzle and single nozzle
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