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A Fundamental Study on Heat Transfer
of a Liquid Drop

Kunihiko NOBUOKA*

Fundamental data on the rate of heat and mass transfer for a droplet are of
importance in the analysis of the operations of spray drying, spray cooling, humidi-
fication, combustion, and so on. '

The purpose of this paper is to report a fundamental study of evaporation from
a water drop. The study was restricted to a low Reynolds number, the range
usually encountered in spray drying operation. The Reynolds number was ranged
from 20 to 600, drop diameters was ranged from 1.7 to 2.5 mm and air temperatures
was ranged from 80 from to 120°C.

A drop was suspended from a glass capillary. The glass was drawn so that small
end was 0.3mm in diameter and the other end was led to a microburet. Evapora-
tion rate for a constant diameter drop was determined by measuring the rate of
feed through the buret necessary to maintain a constant diameter. The rate of
feed was controlled by water head. The liquid was warmed up to the temperature
of the drop and was fed to the drop.

Equation for correlation of our experimental data was obtained as follows :

Nu =2 + 0.196 Re’”
when 80 < Re < 600 and Pr=0.69.
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