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The Effect of Ambient Air Condition on a Hot Steel
Plate Cooled by Impinging Water Jet

Pil-Jong Lee, Hae-Won Choi and Seung-Hong Lee

Key Words: Impinging Liquid Jet(3ET®%), Hot Steel Plate(Z<71%), Ambient Air Temperature
(79 F7]& %), Inverse Heat Conduction(® 9 A %), Humidity Ratio(55H])

Abstract

It is observed that the cooling capacity of impinging water jet is affected by the seasonal conditions
in steel manufacturing process with large scale. To confirm this phenomena, the cooling experiments of
a hot steel plate by a laminar jet were conducted for two different initial ambient air temperature(10°C
and 407C) in a closed chamber, and an inverse heat conduction method is applied for the quantitative
comparison. It is found that the cooling capacity under 10 air temperature is lower than that under
407, as is the saturated water vapor is more easily observed, and the amount of total extracted heat
in the case of 107 is smaller by nearly 15% than that of 40°C case. From these results, it is thought
that the quantity of water vapor, which could be absorbed until saturation, effects on the mechanism of
boiling heat transfer.
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Fig. 1 Variation of normalized heat flux in 1 year
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Table 1 Thermophysical properties

T(C) | Cp(ikeC ) | o (kg/m) | K(W/mr)
20 5437 8.0E-9 | 0017095
407 697.1 8.0E-9 | 0.026906
605 7485 80E9 | 0.031292
700 7573 8.0E9 | 0.033011
799 761.0 80E9 | 0.034012
885 781.6 80E9 | 0.035918
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Fig. 5 Temperature variations of a hot plate
(1st experiment)

& W40Ad0
<r WADA1D

Temparature {oC)

100 - —_— K L T— -
o |
20 30 40 50

cooling start Cooling tima (second)

Fig. 6 Temperature variations of a hot plate
(2nd experiment)

‘OWAoAib_

| & wanado

waber temperature (oG}
4 % i
-
iemperature difference {oC)

coaling start 1o

29
Cooling Tima (secand)

Fig. 7 Water film temperature variation during
the cooling process(1st experiment)
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