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A Study of Correlation between DCA and WHS in
Fin—and-Tube Heat Exchanger
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ABSTRACT: An experimental study on the behavior of the water hold-up by spraying of a

fin—and-tube heat exchanger with regard to the surface characteristics, ie.,

contact angles,

was conducted. The dynamic contact angles (DCA) were measured, and water hold-up by
spraying (WHS) was conducted in the experiment. It is found that heat exchanger surface

characteristics, spray pressure, spray water temperature and heat exchanger surface tempera-
ture play an important role in WHS. In order to evaluate relationship between WHS and
surface characteristics, test conditions are determined through a contour analysis. A correlation
was proposed to predict WHS as a function of DCA. With its test efficiency and consuming
time, the prediction method can be used to evaluate WHS performance.
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Fig. 2 Measurement method of Wilhelmy Plate
(a) Schematic diagram (b) Equilibrium
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Fig. 3 (a) Schematic diagram of WHS test
device (b) Close—up of spraying water
parts.
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Table 1 Test conditions

Spray Water Surface

Run no. pressure temp. temp.

(kg/cm®) (C) (C)
1 3 7 14
2 3 7 30
3 3 15 14
4 3 15 30
5 6 7 14
6 6 7 30
7 6 15 14
8 6 15 30
dagr) FHel IFFe Frteivirt ok 687
o] B Eapguel Eedch olu nYstxe
FEe¢ WFR, $Y4 d8) 2uy) 2 E
ggo] e Hx, 029 #He AL 5% F
go] Wl gugduc o 3A F48e WHS
Fe FAS Pastd, WY oF o} RA F
de dagy) A+4%5L e & e B5
o 9A He e mgd.

2 A7dME =235 78 Fo WHSE Z
Agozn, dagrle EASHH BE A5
TE& HrrstaA g

dur] EHEAH wE WHS dgz3d&
2R3 fsty, FAAQA EFEY, EFFEL

&, 28 dudr] EULxr WHSZ
FEE vAA] e YN P& FHsAo
g ol FAAE ¢ 4¥EHY JMEE 3
A28st7] figeld, o8 T3 d¥e AMEEE
A A 21& 2AY 5 Yo Fig. b= F

200
— RUN#
i RUN#2
180 4 e - RUN#3
RUN #4
- RUN#5
@ 160 - RUN#8
& RUN#7
g RUN #8
Q 4
2
P et . .
2 104 ¢
100 4
80

400
Test Time, sec

Fig. 4 WHS transition with time.
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Fig. 5 Contour plots of WHS for various test
conditions: (a) spraying water tempera-
ture vs. pressure for Tw=150TC, (b)
heat exchanger surface temperature vs.
pressure for Ts=30.0C, and (c) spray-
ing water temperature vs. surface for
spray pressure=3.0 kgs/cm’.
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