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Enhancement of NH3z Bubble Absorption Performance in Binary Nanofluids
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ABSTRACT: The objectives of this paper are to study the absorption characteristics of NHz
bubbles in the binary nanofluids and to quantify the effects of surfactants and nano-particles
on the bubble absorption performance. 2-Ethyl-1-Hexanol, n-Octanol, and 2-Octanol are used
as the surfactants and nano-sized AlOs and Cu particles are added to make the binary nano-
fluids into NHz/H2O solution. The concentration of NHs solution (x,), the concentration of
surfactants (xg4), and the mass fraction of nano-particles (w,,) are considered as key pa-
rameters. The experimented ranges of x;, xs4, and w,, are 0~17.92%, 0~1,500 ppm and 0—~
0.2%, respectively. The absorption rates are calculated by measuring initial and final weights
of test section and exposed time. In addition, the bubble absorption processes are visualized
using the shadow graphic method. The results show that the absorption performance is signi-
ficantly enhanced up to 4 times by adding the surfactants and up to 3 times in the binary
nanofluids.
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Fig. 1 Schematic of experimental apparatus.
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Fig. 2 Schematic of test section.
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Table 1 Experimental conditions

Vapor concentration, x, 99.999%
Solution temperature, T 20°C
Pressure, Prg 0.1 MPa
Solution concentrations, xg 0~17.92%
2E1H
Kinds n-Octanol
Surfactant 9-Octanol
Concentrations, x54 |0~1,500 ppm
Nano particle Al;Os, Cu
Nanofluid | Size of nano-particle | under 50 nm
Mass fraction, x,, 0~0.2%
Test section width, Wyg 20 mm
Test section length, L rg 20 mm
Test section height, Hrg 200 mm
Orifice diameter, d, 2 mm
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Fig. 3 Bubble absorption process without sur-
factant.

Fig. 4 Bubble absorption process with 2E1H
700 ppm.
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Fig. 8 Absorption rate vs initial ammonia con-
centration with AlOz nano-particle.
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