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Effects of Hydrophilic Surface Treatment on Evaporation Heat
Transfer at the Outside Wall of Enhanced Tubes
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Abstract

Experiments have been carried out to investigate the evaporation heat transfer characteristics of
various tubes on which hydrophilic surface treatment using plasma was employed. Spiral, corrugated
and low-finned tubes were selected as test tubes. The evaporator tubes were bundled to form three
rows of tubes connected in series, with each row being 400mm long. The results obtained indicate
that hydrophilic treated tubes tested exhibit better evaporation heat transfer performance as compared
with untreated tubes. It is found that the high wettability of the surface obtained through hydrophilic
treatment induces film flow onto the tubes during the evaporation process, while sessile drops are

formed on untreated tubes.
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Fig. 1 Schematic diagram of experimental set-up

Table 1 Experimental conditions ?
T VAT \ N —T_
Component Parameter Value im\\_%\'\"i‘_\\‘ H"\‘%\’\‘I%\‘})‘T' _J'LGA
Inlet temperature (C) 15 £0.5 TL
Condenser Flow rate ( £ /min) 3.9 +0.1
Heat exchange area (m’) 0.2154 (a) Spiral tube
Inlet temperature (C) 40 ~ 60
. Flow rate ( { /min) 0.928~5.22 YT Y Y
Evaporator Heat exchange area (m’) 0.0479 W’
Pressure (Torr) 17.5~ 5523 e
Inlet temperature (C) 20 0.5
Nozzle Flow rate ( ¢ /min) 0.24 (b) Corrugated tube
Spray angle 60 °
A '_
3 AuEAE o 100pmE AEch FEd 3 N ‘ %
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Fig. 2 Schematic of test tubes
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Table 2 Specification of test tubes

Type do di t Py L

Spiral tubes 12.7 7 0.6 6.2 400

Corrugated tubes | 12.7 | 10.2 0.6 6.4 400

Low-finned tubes| 12.7 | 8.5 1.1 |26 tpi| 400

do:Outside diameter(mm), di:Inside diameter(mm)

t:Thickness(mm), Py:Groove pitch(mm)

Z(@12.7 mm), 2 e](400
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