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A Study on the Spray Cooling Characteristics of Hot Flat Plates
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Abstract

In order to study heat transfer characteristics of spray cooling for the purpose of uniform and

soft cooling of high temperature surface, a series of experiments for a hot, horizontal copper flat

plate was performed by downflow spray water using flat spray nozzle. Cooling curves were mea-

sured under the various experimental conditions of flow rates and temperatures of cooling water

Surface temperature, surface heat fluxes and heat transfer coefficients of horizontal upward -

facing flat surface were calculated with cooling curves measured at each radial positions near the

cooling surface by TDMA method. Generally, heat transfer characteristics for spray cooling is simi-

lar to boiling phenomenon of pool boiling.

The minimum heat flux(MHF) appear at the surface temperature of about ATs«=2507, and the
critical heat flux(CHF') appear at about ATsat=200¢C.
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@ Heat transfer plate ® Shutter

@ Water tank @9 Filter

@ Pump @ Thermocouple
@ Flow meter (2 Electric furnace
®) Pressure gauge @ Power supply
@ Argon gas @ Pen recorder

@ Electric heater @ Computer

@® Flat spray nozzle (9 Electric heater

Fig. 1 Schematic Diagram of Experimental Appa-
ratus
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Fig. 2 Detailed Diagram of Heat Transfer Plate
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Fig. 4 A Measuring Apparatus for Droplets Flux
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Fig. 5 A Distribution of Droplets Flux Density at x
Axis
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