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Experimental Study on Temperature Uniformity of Spray Cooling in
Non-Boiling Regime for High-Power Laser
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Abstract Keeping the heat flux and the temperature of water inlet constant, three full cone nozzles are applied to
study the temperature uniformity of spray cooling in non-boiling regime. The influences of nozzle geometry
characteristics, spray distance and inlet pressure are studied respectively. The results show that the standard
deviation of the surface temperature is affected by nozzle diameter, spray distance and inlet pressure, while the

nozzle cone angle has no significant impact on the temperature uniformity.
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Table 1 Parameters of nozzles atomization

No. Nozzle diameter /mm Velocity /(m/s)

Flux /(mL/min)

Cone angle /(%) Partial size /pm

1 0.28 15. 34
2 0. 38 16.72
3 0. 38 17. 46

56. 67 60
113. 83 60 20~40
118. 83 45
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Fig. 3 Influence of nozzle geometry characteristics

on surface temperature
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Fig. 4 Influence of spray distance on the surface

temperature uniformity
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Fig. 5 Influence of inlet pressure on the surface

temperature uniformity
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