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Abstract

The present study investigates the heat transfer characteristics of droplet growth during dropwise condensation on the
hydrophobic copper surface. We use the copper specimen coated by the self-assembled layer and conduct the real-time mea-
surement of droplet size and spatial distribution of condensates during condensation with the use of the K2 lens (long dis-
tance microscope lens) and CMOS camera. The temperatures are measured by three RTDs (resistance temperature detectors)
that are located through the holes made in the specimen. The surface temperature is estimated by the measured temperatures
with the use of the one-dimensional conduction equation. It is observed that the droplets on the surface are growing up and
merging, causing larger droplets. The experimental results show that there are three distinct regimes; in the first regime, indi-
vidual small droplets are created on the surface in the early stage of condensation, and they are getting larger owing to direct
condensation and coalescence with other droplets. In the second and third regimes, the coalescence occurs mainly, and the
droplets are detached from the surface. Also, the fall-off time becomes faster as the surface wettability decreases. In partic-
ular, the heat transfer coefficient increases substantially with the decrease in wettability because of faster removal of droplets

on the surfaces for lower wettability.
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Fig. 1 (a) Polished cooper surface, (b) Case 1: polymer
coated copper surface (coating time: 10 min), (c)
Case 2: polymer coated copper surface (coating
time: 2 hr)
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Fig. 3 Droplet growth behavior with respect to time on
hydrophobic surface of case 1 (contact angle: 124°)
(@) 1 min, (b) 7 min, (c) 25 min, (d) 50 min, (e) 100
min, (f) 130 min, (g) 160 min, and (h) 180 min
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Fig. 4 Droplet growth behavior with respect to time on
hydrophobic surface of case 2 (contact angle: 148°)
(a) 1 min, (b) 7 min, (c) 25 min, (d) 50 min, (e) 100
min, (f) 130 min, (g) 160 min, and (h) 180 min
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L] Specimen 2 (Contact angle : 148")
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Fig. 5 The variation of the liquid area fraction with respect
to time
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o] Specimen 1 (Contact angle : 124°)
a Specimen 2 (Contact angle : 148°)
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Fig. 6 Heat transfer coefficient of dropwise condensation
with different contact angle of droplet
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