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The membrane–based dehumidification system with a hydrophilic functional 
material that allows higher permeability and selectivity for water vapor. This 
process provides several advantages over other conventional technologies 
for dehumidifying in a clean room, cooling tower or building.
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  ‌�The membrane-based dehumidification system consists of a membrane module, a pump, and a 
condenser. This technology greater alleviates the energy demand and footprint caused by conventional air 
dehumidification systems, while lowering capital and operating costs.

  ‌�In dehumidifying membrane process, wet air is fed to the feed side of the membrane module, and then 
water vapors permeate to the permeate side leaving dry air in the retentate.

  ‌�The low vacuum pressure applied at the permeate side of the membrane produces the higher water flux. 
The ultra pure water recovered through the condensation of the water vapor goes into the permeate 
stream. The system can be applied to the various industrial fields including cooling tower requiring 
water recovery and/or white plume reduction (clean room, ammunition storehouse, dehumidifying air-
conditioning system, etc.).

Application Fields Products

Recovery of condensation water; 
reduction of plume

Cooling tower,  
ammunition storehouse, clean room, 
dress room, and dehumidifying air-

conditioning system

No. Title of Invention Application  
Number
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Date

Registration  
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Registration  
Date 

1
Plume reducing cooling tower using membrane, and 
heat exchanging system having the cooling tower

10-2016-
0133382

2016.10.14 10-1878562 2018.07.09

2
Method for coating hollow fiber membranes using 
interfacial polymerization

10-2017-
0139972

2017.10.26 10-1958702 2019.03.15

[TRL 6: pilot-scale prototype preparation and performance evaluation] 
• The coating technology of membrane cartridges for commercialization has been developed.

Basic Research PrototypeExperiment Turning into practice Commercialization

1 53 72 64 8 9

Conventional Technology Present Technology

  ‌�‌�A cooling tower is a heat rejection device, 
which extracts waste heat to the atmosphere 
through the cooling of a water stream to lower 
temperature. During this process, a large amount 
of water droplets (called white plume) go 
out through the cooling tower. Conventional 
technologies for reducing white plume are to 
install a condenser, a cooler, and a heater in a 
cooling tower. However, they still have some 
problems such as water loss due to evaporation, 
generation of white plume, and high energy costs.

  ‌�The most distinctive feature of the composite 
membrane system with high water flux is that it 
consumes less energy because it is an isothermal 
dehumidifying process. This system has a 
water loss of less than 50% than conventional 
evaporation system, so it can save power plant 
operating cost. In addition, this system can solve 
the future environment problems such as water 
shortage and visual pollution by recovering 
water and reducing the generation of white 
plume.

Structural Diagram/Conceptual Diagram

Description and Characteristics of Technology

Scope of Application

‌�  ‌�‌ ‌�‌�‌�Bentonite nanocomposite membrane

Water flux: 0.33 kg/m2·h @ 30℃, 0.5 wt% Bentonite

 ‌�‌ ‌�‌�‌�Silicon nanocomposite membrane

Water flux: 0.39 kg/m2·h @ 30℃, 0.1 wt% silicon

Bentonite nanocomposite membrane Silicon nanocomposite membrance


