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Heat Transfer Characteristics of Spray Cooling with High Heat Flux
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Abstract A closed loop experimental device of spray cooling is designed and constructed based on high heat flux dissipation. Hot
surface heat flux is calculated by thermocouple; spray distribution of nozzle and grain diameter and size are measured by PDA. A
mathematical model of spray cooling is presented based on bubble dynamics and heat transfer. The results of numerical simulation show
the relationship between the spray height and the spray cooling curve. With the spray height increasing, the spray cooling heat transfer
capacity is enhanced, consisting with the same trend by experiment. The heat transfer coefficients in different spray angle, pressure, and
height are presented, and the spray cooling heat transfer characteristics are analyzed. The conclusion is that the spray cooling heat
transfer capacity in two phase region is significantly enhanced, and spray cooling has an optimal spray height.
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Fig. 1 Sketch of spray cooling system
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Fig. 2 Physical model of spray cooling
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Fig. 3 Curve of spray cooling (spary angle 30°, at 400kPa)
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Fig. 4 Heat transfer coefficient of spray cooling (at 400kPa)
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