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Abstract The purpose of this study was to evaluate the applicability of a solution atomization technology for liquid
desiccant dehumidifier to enhance the dehumidification performance. The dehumidification performance and energy
benefits of the proposed system were compared with the conventional packed-bed liquid desiccant dehumidifier under
various operating conditions, such as atomized droplet size and liquid-to-gas ratio. The numerical simulation was
conducted to analyze the heat and mass transfer process in a dehumidifier, NTU for mass transfer, outlet air humidity
ratio, effectiveness of dehumidification, and energy-saving potential. The results indicate that the NTU increases as
smaller droplet size and high liquid-to-gas ratio. Because dehumidification performance is proportional to the NTU,
the outlet air humidity ratio is lower at high NTU. Finally, the proposed system operated at 50 um droplet size could
save 17% solution consumption compared with the conventional system.
Key words Ultrasonic atomization(Z 3} -A}), droplet size(M| A% =7]), liquid-to-gas ratio(®§7]H]),
NTU(H &¢9] <), Dehumidification effectiveness(#l|sr &)
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Fig. 1 Liquid desiccant system.
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Table 1 Operating condition of a dehumidifier with ultrasonic atomization

Components value
Temperature 31.2C
Inlet air Humidity ratio 0.01958 kg/kg
Mass flow rate 0.05 kg/s
Inlet solution Temperature 20¢
Concentration 0.35
Droplet size 30 to 300 pm
Liquid-to-gas ratio (L/G ratio) 0.2 to 2
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Table 2 Physical information of each system

Proposed system Reference system
Eliminator 0.3(W) < 03(L) x 0.1(H) m’

0.3(W)x 0.3(L)x 0.3(H) m
channel side = 0.0077 m
channel height = 0.0067 m

3

Pad N/A channel base = 0.011 m
sheet thickness = 0.000228 m
equivalent diameter = 0.0076 m
Total size 03(W) =< 03(L)x 1(H) m
K, X8, XV
NTU= ———— (6)
m(l
6Xm,
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Fig. 2 NTU of each L/G ratio and droplet size.
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Fig. 3 Outlet air humidity ratio of each L/G ratio and droplet size.
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