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ABSTRACT

With rapid advancement in electronics, electronic cooling is also becoming more
important, and special attention has been given to high heat transfer capacity
two-phase cooling devices. Condensation is one of the key mechanisms in
two-phase devices, and condensation performance enhancement can either increase
the performance of the device or decrease its size. Surface modification is one
effective method to enhance condensation, and superhydrophobic surface produced by
surface modification can allow smaller droplets to form on the condensation surface
and droplet condensation to occur, significantly increasing condensation heat transfer.

Nanoscale bilayer assembly, one of the methods for superhydrophobic surface
modification, is low-cost, eco-friendly, and able to produce superhydrophobic surface
(6> 150°).This method also doesn’t harm or change the surface and its properties,
thus nanoscale bilayer assembly superhydrophobic surface modification possesses
high potential for application. Thus, this project use nanoscale bilayer assembly
method to perform superhydrophobic surface modification and investigate the effect
on condensation heat transfer performance enhancement.

This project use of nanoscale bilayers assembly method for surface modification
on stainless steel flat plates , making the surface superhydrophobic and enhancing
condensation heat transfer. During the superhydrophobic surface modification process,
hydrophilic surface is first created by nano particles, and then chemical vapor
deposition of fluorosilane is performed on the hydrophilic surface to render it
superhydrophobic. The result show that the best hydrophobic contact angle of the
number of nanoscale bilayers is 18 bilayers and contact angle of 153°, successful
production of superhydrophobic surface. Use modify hydrophobic surface for
condensation visualization and measurement, find the flat place in a vertical
orientation average up to 60%, the initial state maximum increased about 500%.
Experimental results show that condensation heat transfer coefficient (hc)
approximately 40kw/m?k -

Key word: Nanoscale bilayers, surface modification, condensation,
super-hydrophobic
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(a)
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(b-i) 0 = 87° 15 min (b-ii) 6 = 153° 32 min
B 15 4 6 T (o= 0)2 7 AR 1 & 5 ]

(a-1) 6 =87°° 39 sec (a-ii) 6 =153° 30sec

(b-i) 0 = 87° 12 min (b-ii) 6 = 153° 22 min
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( # < ) During the superhydrophobic surface modification process,
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chemical vapor deposition of fluorosilane is performed on the
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that the best hydrophobic contact angle of the number of nanoscale
bilayers is 18 bilayers and contact angle of 153°, successful production
of superhydrophobic surface. Use modify hydrophobic surface for
condensation visualization and measurement, find the flat place in a
vertical orientation average up to 60%, the part maximum increased
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