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ABSTRACT: The objectives of this paper are to develop a new method of wettability mea-
surement and to study the effect of surface roughness on the wettability in a HzO/LiBr fall-
ing film absorber. Two absorber tubes with micro-scale roughness and a bare tube are tested
in a falling film absorber installed in a test rig. Inlet solution temperature, concentration and
mass flow rate are considered as key parameters. A new method is proposed to estimate the
wettability of a tube by measuring a minimum mass flow rate to wet the tube completely.
The wettability for the structured surfaces was higher than that for the bare tube. The wet—
tability decreased linearly along the vertical location. The wettability increased with increasing
the solution temperature and the solution mass flow rate. The experimental correlations of the
wettability for the bare and the micro-hatched tubes were developed with error bands of £20
% and *10%, respectively. This work can be used in the design of absorbers with micro-
scale roughness.
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Table 1 Geometric and experimental conditions
Geometric conditions
Tube diameter, d 16.0 mm
Distance between adjacent tubes, 2 260 mm
Tube length, L 205.0 mm
Number of rows, = 28
Scratch helix angle 60°
Roughness, & #600 : 0.384 prm
#24 1 6.986 um

Experimental conditions

0.74~2.71 kg/min
30.0~50.0C

Mass flow rate, m

Inlet temperature, T

Inlet concentration, x 55.0~62.1%
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Fig. 2 Test section.

Fig. 3 Micro-scale hatched tube #24.
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Fig. 6 Mean wettability as a function of solu-
tion temperature.

100
98 4
3964
94 [
924 °
904
884 o
86 ] mm 1.99 ~ 2.24 ka/min
84 ] :50C

In

824 #600 Tube

gg‘ ® Experimental data

761
54 55 56 57 58 59 60 61 62 83
Solution concentration (wt %)

Wettability(%)

Fig. 7 Mean wettability as a function of solu-
tion concentration.



#0600y A £ Frod wWE HIEY W
Hol o ojdf fdzze ME FHEE

< B33 AN dA S Reynolds &
ston®e Fro WEd wg & g4

wglol] o) f HAFAHFle Aolrt LA
th &do Fxrt S5 uet ALES
7 60%7F B WA Z7hsm o ol 3
th ZEEA QoM FAdFE
AYPA A7 E Fsixe ¥
3 g 2% T F @ EAX
Y dsiAe th FAHE R
AR Fr d#Me 2¥x &
o]

o
(= A

3R 1o W o i

2
g dd
2 P ool

%

->{¥.°?‘~‘-{°l
L go fo
,
s
T < T D o G S (e

()

:L”o‘
et ol mady dAdd
7ol o ARt 22 ¥ R
o Fo]c},

Fig.8& T, =30T% x,=55%NA e o
g oo AFFFe] AAEN RFE WHE B
o] itk dAEE utey Zo] AFf{Fo] FUt
Foll wet ZEEo] A9 MPHL

b s fir
L E o=
i

ox &
o flo

off
ot
14
[
N

100 T : Y T
98 4
96 .
94 ] ® Experimental data
921
90
88
861 e
84 4
824 °
804
784
761 o .

0.5 1.0 1.5 2.0 2.5 3.0

Mass flow rate (ka/min}

Wettability (%)

T ST SV B SPU T A S P P B
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