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A Study on Air Flow Analysis for the Internal Space of the Dehumidifying

Air-Conditioning System with A Membrane

- +
23 (Yong-Ho Jung)1 ,
et AEHAu 2t Cgharel U 2] 7] % H 9

kA £ (Seong-Ryong Park)’
oA A A2

[Department of Building Equipment and Fire Protection System, Chungwoon University, Incheon, 22100, Korea
2ThermaZEnergy Conversion Laboratory, Korea Institute of Energy Research, Daejeon, 34129, Korea

(Received October 14, 2015; revision received October 19, 2015; Accepted: October 21, 2015)

Abstract The summer climate is very hot and humid in Korea. Humidity is an important factor in determining thermal comfort.
Recently, research on dehumidification device development has been attempted to save the energy required for operating
the dehumidifier. Existing dehumidification systems have disadvantages such as wasting energy to drive the compressor.
Meanwhile, dehumidification systems with membranes can dehumidify humid air without increasing the dry bulb temperature.
Therefore. they don’t have to consume cooling energy. In this paper, the installation conditions for a membrane system
were analyzed to improve the shape and optimum performance of the system. The results showed that the distance between
elements was the critical system design factor, and that a distance of 20 mm was the optimal condition for the pressure

drop and flow characteristics of the internal air flow.
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Fig. 1 Dehumidification methods in psychrometric
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Fig. 2 Membrane system description.
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Table 1 Boundary conditions for CFD simulation

Parameter Value
Inlet air temperature 27C
Inlet air volume 100 CMH(0.3333 kg/s)
Inlet air relative humidity 80%
Outlet pressure Par pressure

Sm : 10 mm ‘

Sm : 20 mm T

Sm : 30 mm ‘

Fig. 3 3-types of membrane distance.
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Fig. 4 Surface locations for analysis in duct.
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Fig. 7 Detail shape of membrane element.
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Fig. 8 Air flow distribution.
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(a) Element distance 10 mm
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(c) Element distance 30 mm
Fig. 9 Air pressure distribution.
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(a) Element distance 10 mm

(b) Element distance 20 mm

(c) Element distance 30 mm
Fig. 10 Air temperature distribution.
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Fig. 13 Pressure drop.
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