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Heat Transfer from Hot Steel Surface to a Water Droplét

Resting upon It

Synopsis:

Akira MORIYAMA

Life periods of a water droplet evaporating on the hot steel surface were measured. The heat trans—
fer rate from the surface to a drop can be described with the following expression:

Q=0-0203 exp(0-00216 T-+8821 r,)

cal/drop-sec,

where Ty is surface temperature of hot steel[°C] and r, spherical-equivalent radius of a drop [cm].
On the basis of both a simplified physical model and the cooling rate by a single water droplet; the cool—
ing heat—flux in the spray-cooling operation was discussed.

The cooling heat flux is given as:

g=0-0014 wry=3/% exp (0'00216 Ts+8:821 r,)
where w is water supply to a hot surface [cm3/cm?(surface).sec].

than the data hitherto reported.

cal/cm?2(surface) - sec,
Calculated results are somewhat smaller
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Table 1. Weight and radius of a water drop.

A B C D E

wt.(g) | 0-0077 | 0-0215 | 0-0427 | 0-0569 | 0-0775

rad.(cm)| 0-1225 | 0-1725 | 0-2168 | 0-2399 | 02645
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Fig. 1. Heat transfer rate from a hot steel surface to a water droplet resting upon it.
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Table 2. Constants in Eq.(2) and correlation factors on data.

drop A B ' C D E
a in Eq.(2) 2-00(10) -2 2-33(10) -3 2-21(10) -3 2-16(10) -3 2-12(10) -3
b in Eq.(2) 2-809 2-399 2003 1:745 1-554
correlation factor 0°9957 0-9927 0:9971 0-9914 0-9916
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Fig. 2. Comparison of Eq. (4) for heat flow from steel to a droplet with observed data.
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Fig. 3. Cooling rate flux in the spray-cooling
of steel.
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