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An Experimental Study on the Optimization of Performance Parameter for Membrane
Based Dehumidification and Air Conditioning System
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Abstract There are three types of dehumidification systems :

refrigeration dehumidification method, desiccant dehumidification

method and hybrid dehumidification method. The first method involves removing moisture by condensation below the dew
point, the second method involves absorption by a desiccant material and the last is an integration method. However, the
refrigeration dehumidification system consumes too much power and controlling the humidity ratio is difficult. The desiccant
dehumidification system uses less power but it has problems of environmental pollution. The hybrid dehumidification system
has the disadvantage of a high initial cost. On the other hand, the energy consumption of the membrane based dehumidification
system is lower than for the refrigeration dehumidification system. Also, it is an environmentally friendly technology. In
this study, the performance parameters are evaluated for the dehumidification system using a hollow fiber membrane. Available
area, duct side dry-bulb temperature, sweep gas flux (flow rate) and LMPD (Log Mean Pressure Difference) were used

as the performance parameters.
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Fig. 1 Schematic of the performance test system for membrane based dehumidification.
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Table 1 Specifications of the membrane

Factor Specification

Type Hollow Fiber

Material Polysulfone
Outside diameter 1.75 mm
Inside diameter 1.20 mm

Porosity 60%

Selective material Polyamide

Selective material thickness 100~200 nm
Module horizontal length 400 mm
Module vertical length 200 mm

Table 2 Specifications of the performance test system

Item Value Unit

Chamber capacity 3 HP

Duct length 2,000 mm

Duct mass flow 0~300 CMH
Cold trap capacity 4/-20 Liter/C
Vacuum pump pumping speed 70 L/min

Table 3 Specifications of the sensor

Sensor Operating range Accuracy

Temperature and

- |~ C |~ Y
Frumidity 30~90C/0~100%

+0.3C/+1.8%

Temperature only
(RTD)

Humidity only

-200~600C +0.3C(at 0C)

0~100%
0.01~200 MPa
0~21 kPa
0~50 LPM

+3.0%

+0.5%

+1.0%
+0.27%

Pressure(abs.)

Pressure difference

Mass flow
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Fig. 2 The flow diagram of hollow fiber type
membrane.
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Fig. 4 Dehumidification performance according to
the duct inlet temperature(at Relative humi-
dity : 80%, Duct flow rate : 100 CMH).
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