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An Experimental Study on Falling Film Heat and Mass Transfer for Binary
Nanofluids (H:O/LiBr+Nanoparticles)

sorxt

Hyundae Kim, Sung Su Kim®, Sang Chul Nam"”", Jin Hee Jeong™ and Yong Tae Kang
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“‘Woo Sung Institute of Industrial Technology, Suwon 440-180, Korea
LS Cable Ltd, Anyang 431-080, Korea
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ABSTRACT: The objectives of this study are to investigate the combined heat and mass
transfer enhancement using binary nanofluids as the working fluids in a HxO/LiBr absorber. The
result of heat and mass transfer experiment with the additives(Arabicgum, 2E1H) showed that
the heat and mass transfer performance of binary nanofluid with 2E1H enhanced significantly in
comparison with that without additive. In the case of 0.01wt% AlO3 binary nanofluids with
2E1H, the vapor absorption rate increased up to 77% in comparison with that without additive.
The heat transfer rate of 0.01wt% Al2O3 binary nanofluids with 2E1H increased up to 19%. Based
on the experimental results, it is recommended that the Al:Os; binary nanofluid be good with
2E1H to improve the heat and mass transfer performance.

Key words: Binary nanofluids(e]4+ W x=3]), HyO/LiBr solution(8]FH Zr}o]=
Al,O3 nanoparticles(&F 1 v Y =912}), surfactant(AH 24 A)),

E %), 2-Ethyl-1-Haxanol(2¢] €13 2H-2)
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Fig. 1 Schematic diagram of the experimental

apparatus.
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Control Volume

Table 1 Experimental conditions.
Inlet concentration
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Fig. 3  Heat Transfer rate versus solution
mass flow rate of AlOs; binary
nanofluids in adding additives.
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Fig. 4 Heat transfer coefficient versus solution
mass flow rate of AlOs binary

nanofluids in adding additives.

AAAA W 5 e

X in M sol, in— X our M sol, out (2)

oA %

@ c= m cw, in€ pc( T cw, out T cw, in)

= M gy iano/.z'n - m sol, outH sol, out+ m UH v

(3)

* T=—001%
- 45 7 40.01%¢arabicgum
Tﬁ 4 7 —@=0.01%¢surfactant
D 35 | -B-0.01%+arabicgum+surfactant
R
1S
=) 4
8%
5 21
5 15 -
a 1
o
05
0 ; ;
005 0.0 0.07 0.08 0.09
Solution mass flow rate[kg/s]
Fig. 5 Vapor absorption rate versus solution
mass flow rate of AlOs binary
nanofluids in adding additives.
0.0045
—-=0.01%
0004 | =d=0.01%+arabicgum
TS =8=0.01%+surfactant
' == 0.01%+arabicgum+surfactant
n&) 0.003
=i
% 00025
@
E 0.002
@ 0015
0.001
0.0005
0 T T

0.0 0.0e 0.07 0.08 0.09

Solution mass flow rate[kg/s]

Fig. 6 Mass transfer coefficient versus solution
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