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This research is a study of heat transfer enhancement in the direct-contact
evaporative condensing unit using in an ice factory. The objective is to investigate the variation
of heat transfer coefficient of the direct evaporative cooling for a condensing unit with the fitm
flow rate , film pattern , distance between pipes , and air velocity. The experiment is
conducted by scaling the direct-contact condensing unit down to laboratory scale. The copper
tube diameter 12.8 mm. and 19.0 mm. are available in the experiment
The result indicates that the film flow rate has the strongest effective on the heat
transfer coefficient. When film flow rate is less then 0.1 kg/m.s , it will generate droplet flow
pattern. When the flow rate increases up to 0.3 kg/m.s the column flow pattern will form. If the
flow rate is over 0.3 kg/m.s , the liquid sheet flow pattern will appear. When film flow rate raises
from 0.1 t0 0.3, the heat transfer coefficient increases by 36%. By comparing the tube sizes , it
is found that the heat transfer coefficient of the 19-mm pipe is lower than the 12.8-mm pipe by
15-35%. At the same film flow rate , when the distance-to-diameter ratio (s/d) increases from
1.4 ,2.5 to 3.5, the heat transfer coefficient will decrease by 7-8% for the 12.8-mm pipe , and
by 20.4% for the 19-mm pipe. In case of the air velocity varied from 0.96 ,1.2 and 1.45 m/s ,
the heat transfer coefficient will reduce because of the eruption of the film pattern , especially
for the higher distance-to-diameter ratio case.
It is conclude that the heat transfer coefficient on the horizontal tube is maximized
when the film flow rate is higher , the tube size is smaller , and the distance-to-diameter ratio

less than 2 . Under this condition, the eruption of the film pattern from the improper air velocity





