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Evaporation Rate of Single Water Droplet on Hot Solid Surface

Akira MORIYAMA

Synopsis:

Evaporation rate of single water droplet on hot solid surface was studied.

Theoretical rate equation was derived on the assumption that the evaporation rate of bottom part of
the droplet is controlled by heat transfer through vapour film and that of upper surface of the droplet
by mass transfer.

According to this theory, the evaporation rate of upper surface of the droplet is given as a function
of its volume while that of bottom part is proportional to 0°7 power of its volume. It is reasonable
to neglect the inertial contribution to the flow through vapour channel between the bottom and the
surface of solid at least below 800°C of the surface temperature of solid.

(Received Feb. 27, 1973)
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Fig. 1. Evaporation rate from upper surface’of

water drop, calculated with Eq. (7).
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Fig. 2. Vapor layer model between drop and

hot surface.
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Fig. 3. CQalculated thickness of vapor layer under
water drop. '
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Table 1. Constants and properties involved with cvapofation rate expression (7= (T+100)/2;
# 1 values at the boiling point of water; #* 2 radiation is not considered)

M=18g/ mol,
¢*=3-268(10) -5 mol/ cm?3,
D =0-380cm?/ sec,

g =980cm/ sec?
AH=540cal/ g el
p.=1g/cm?

k,=2-07(10) 7T +3-40(10) ~5cal/ cm- sec-°C ( * 2)
£=225(10)-7(273+T)*%7 g /cm- sec (reference 5))

pp=0-2194/(273+T) g / cm?

Vapor loyer thickness

Hot surface temperature —>

5. Schematic representation of the relation
temperature and

Fig.
between hot surface

vapor layer thickness.
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