
Accepted Manuscript

Factor analysis and optimization of operational parameters in a liquid desiccant air-
conditioning system

Min Tu, Hui Huang, Ze-Hua Liu, Huan-Xin Chen, Cheng-Qin Ren, Guo-Jie Chen, Yan
Hu

PII: S0360-5442(17)31339-7

DOI: 10.1016/j.energy.2017.07.155

Reference: EGY 11343

To appear in: Energy

Received Date: 25 February 2015

Revised Date: 6 June 2017

Accepted Date: 26 July 2017

Please cite this article as: Tu M, Huang H, Liu Z-H, Chen H-X, Ren C-Q, Chen G-J, Hu Y, Factor
analysis and optimization of operational parameters in a liquid desiccant air-conditioning system, Energy
(2017), doi: 10.1016/j.energy.2017.07.155.

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/10.1016/j.energy.2017.07.155


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Factor analysis and optimization of operational parameters 

in a liquid desiccant air-conditioning system 
Min Tua, b, Hui Huangc, Ze-Hua Liub, Huan-Xin Chena*, Cheng-Qin Rend Guo-Jie Chenb, Yan 

Hub 

a Shool of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan, 

430074, China 
 b School of Civil Engineering, University of South China, Hengyang, 421001, China 

c Gree Electric Appliances, Inc. of Zhuhai, 519070, China 
d College of Mechanical and Vehicle Engineering, Hunan University, Changsha, 410082, China 

*Corresponding author. Tel.: (86)13723829638; (86)18971142396 

E-mail address: tu_iron_min@163.com (M.Tu); chenhuanxin@tsinghua.org.cn (H.X. Chen) 

 

Abstract Liquid desiccant dehumidification systems are widely used in many 

industries including HVAC. Special attention has been paid to the liquid desiccant air 

conditioning (LDAC) system performance analyses. However, the studies, such as 

factor analysis and performance optimization of LDAC system, have not received 

enough attention. This paper focuses on the factor analysis and optimization of the 

operational parameters of a LDAC system that has been described in previous work. 

Firstly, through the process of factor analysis, the most important factors and 

pair-wise interactions can be selected, when cdEx  is used as the target variable. 

Secondly, the optimum values for these factors that optimize cdEx  are found by 

using the method of orthogonal design. Thirdly, a sectioned polynomial regression 

model is developed to describe the relationship between the cdEx  and independent 

variables inclusive of the factors in the optimal combinations and the outdoor air 

parameters. With the variation of outdoor air parameters, the optimal values of gent  
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