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Heat Flux of in Plates during Cooling by Boiling Water

Synopsis:

Boiling curves for water cooling of high temperature materials were obtained.

Toshio SHIRATWA and Sumio KOBAYASHI

Surface temperature and

heat flux were calculated from measured temperatures in the test material (copper) by means of extrapo-

.lation based on the finited difference equation of heat conduction}

lowing cases:
1. low pressure water jet cooling,
2. high pressure water jet cooling,
3. water spray cooling.

Boiling curves were obtained in fol-

Effects of water flow rate, water temperature and water pressure were studied. . Cooling processes for -
ultrasonic inspection and water quench of steels plates were calculated from the boiling curves and com-—

pared with the measured results.

Errors due to the measuring method of boiling curve were studied.

(Received July 2, 1970)
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Table 1. Thermal constants of carbon steel and
copper.

Specific heat Thermal | Thermal
(ll:cal/k °QC) conductivity | diffusivity
g (kcal/mhr °C) (m2/hr)

Material

Carbon Steel

0-5C 0-11 46 0053
(20°C) 1-0C 0-11 39 0045
1-5C 0-11 31 0°036
Copper 0-11 320 0-360

Table 2. Adopted values for calculation.

dx 3mm (=3%x10-3m)
Vil 0-1 sec(=1/36 000 hr)
a (thermal diffusivity) 0°360 m2/hr

A (thermal conductivity) 320 kcal/mhr°C
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Fig. 3. Cooled material and furnace.
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Fig. 4. Positions of temperature measurement.
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Fig. 5. Experimental apparatus for low pressure
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Fig. 6. Experimental apparatus for high pressure
jet cooling.
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Table 3. Heat flux dependency on pressure.
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Fig. 19. Boiling curves for spray cooling.
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