
Accepted Manuscript

Title: Annual operating energy savings of liquid desiccant and
evaporative-cooling-assisted 100% outdoor air system

Author: Min-Hwi Kim Joon-Young Park An-Seop Choi
Jae-Weon Jeong

PII: S0378-7788(14)00225-4
DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2014.03.006
Reference: ENB 4898

To appear in: ENB

Received date: 6-1-2014
Revised date: 3-3-2014
Accepted date: 6-3-2014

Please cite this article as: Min-Hwi KimJoon-Young ParkAn-Seop ChoiJae-Weon Jeong
Annual operating energy savings of liquid desiccant and evaporative-cooling-assisted
100% outdoor air system (2014), http://dx.doi.org/10.1016/j.enbuild.2014.03.006

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.enbuild.2014.03.006
http://dx.doi.org/10.1016/j.enbuild.2014.03.006


Page 1 of 49

Acc
ep

te
d 

M
an

us
cr

ip
t

1

Annual operating energy savings of liquid desiccant and evaporative-

cooling-assisted 100% outdoor air system

Min-Hwi Kim1, Joon-Young Park1, An-Seop Choi2, Jae-Weon Jeong1,*

1Division of Architectural Engineering, Hanyang University, Seoul 133-791, Korea

2Department of Architectural Engineering, Sejong University, Seoul 143-747, Korea

Abstract

The purpose of this research is to investigate the annual operating energy performance of a 

desiccant and evaporative-cooling-assisted 100% outdoor air system. The seasonal mode of 

operation of the proposed system is also suggested and used for estimating the energy saving 

potentials. The TRNSYS 16 program integrated with a commercial equation solver is used 

for the energy simulation of the proposed system, and then two existing air handling 

alternatives: a conventional variable air volume (VAV) system and an existing evaporative-

cooling-assisted system are compared with the proposed system.

The proposed system shows operating energy savings of 82% over the conventional VAV 

system during the summer, and 54% and 37% in the winter and the intermediate season 

operations, respectively. Ultimately, the proposed system provides 68% annual operating 

energy saving over the conventional VAV system, and 23% savings compared to the 
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