
Accepted Manuscript 

 
 

Title: Experimental investigation of multi-effect regenerator for desiccant 

dehumidifier: effects of various regeneration temperatures and solution flow 

rates on system performances 

 

Author: Nirmalya Datta, Anutosh Chakraborty, Syed Muztuza Ali, F.H. Choo 

 

PII:  S0140-7007(17)30039-7 

DOI:  http://dx.doi.org/doi: 10.1016/j.ijrefrig.2017.01.019 

Reference: JIJR 3531 

 

To appear in: International Journal of Refrigeration 

 

Received date: 7-7-2016 

Revised date: 17-1-2017 

Accepted date: 20-1-2017 

 

 

Please cite this article as:  Nirmalya Datta, Anutosh Chakraborty, Syed Muztuza Ali, F.H. Choo, 

Experimental investigation of multi-effect regenerator for desiccant dehumidifier: effects of 

various regeneration temperatures and solution flow rates on system performances, International 

Journal of Refrigeration (2017), http://dx.doi.org/doi: 10.1016/j.ijrefrig.2017.01.019. 

 

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. 

 

 



1 

 

Experimental Investigation of Multi-effect Regenerator for Desiccant Dehumidifier: Effects 

of Various Regeneration Temperatures and Solution Flow rates on System Performances 

Nirmalya Datta
1
, Anutosh Chakraborty

2,*
, Syed Muztuza Ali

2
, F.H. Choo

3
 

1
Interdisciplinary Graduate School, Nanyang technological University 

2
School of Mechanical and Aerospace Engineering, Nanyang Technological University 

50 Nanyang Avenue, Singapore 639798, Republic of Singapore 

3
Energy Research Institute @ NTU, Nanyang Technological University, CleanTech One, 

Singapore 637141, Republic of Singapore 

*
Corresponding Author: AChakraborty@ntu.edu.sg, Tel: +65-67904222 

 

Highlights 

 Experimental investigation of vacuum assisted multi-effect desiccant regenerator. 

 The efficiency of the regenerator is presented in terms of performance ratio. 

 Three regenerator-configurations are presented with respect to steam and LiCl 

solution flow-types. 

 Stem flow in one stage and LiCl solution flow in three stages provide the best 

performance for desiccant dehumidification. 

 Performance ratio decreases with high concentration feed input. 

Abstract 

We have experimentally measured the thermal performances (PR) of vacuum assisted multi-

effect regenerator, which employs hydrophobic membrane to separate water vapor from LiCl 

solution with higher evaporation rates. We have modified the working principles of the 

conventional multi-effect membrane distillation (MEMD) by the transfer of heat from one stage 

to the other stage of regenerating module such that more energy can be recovered through multi-

effect evaporation generated in each regenerating module with enhanced liquid vapor separation 

in the membrane. The PR and percentage change in desiccant concentration are measured for the 
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