Author’s Accepted Manuscript

, , o BUILDING
Presentation of two new two-stage desiccant ENGINEERING
cooling cycles based on heat recovery and

evaluation of performance based on energy and

exergy analysis //\/Q

Peyman Tavakol, Ali Behbahaninia //\ é\\
AN

www.elsevier. com/locate/]obe

PIIL: S2352-7102(18)30040-8
DOI: https://doi.org/10.1016/j.jobe.2018.08.002
Reference: JOBES54

To appear in:  Journal of Building Engineering

Received date: 10 January 2018
Revised date: 20 June 2018
Accepted date: 6 August 2018

Cite this article as: Peyman Tavakol and Ali Behbahaninia, Presentation of two
new two-stage desiccant cooling cycles based on heat recovery and evaluation of
performance based on energy and exergy analysis, Journal of Building
Engineering, https://doi.org/10.1016/j.jobe.2018.08.002

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 galley proof before it is published in its final citable 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://www.elsevier.com/locate/jobe
https://doi.org/10.1016/j.jobe.2018.08.002
https://doi.org/10.1016/j.jobe.2018.08.002

Presentation of two new two-stage desiccant cooling cycles based on heat
recovery and evaluation of performance based on energy and exergy
analysis.

Peyman Tavakol , Ali Behbahaninia

Department of Energy Systems Engineering, Faculty of Mechanical Engineering, K.N. Toosi
University of Technology, Tehran, Iran

Abstract

In recent years the importance of the issue of energy saving in air conditioning industry, has
been taken into more consideration. Using natural refrigerants and setting up a system which
is driven by low grade thermal energy sources such as solar energy are the reasons why
desiccant cooling systems are alternatives to conventional vapor compression cooling
systems. Due to the increase in capacity of dehumidification and decrease in required
regeneration temperature in two-stage desiccant cooling systems, they are more efficient than
one-stage systems. In addition, heat recovery in a two-stage cycle leads to a reduction in
energy consumption. In this paper two new two-stage desiccant cooling cycles which work
based on heat recovery are presented. The studied cycles according to their process air are
classified into fresh air and returned air cycles. In order to assess the performance of
presenting cycles and compare them with the conventional one-stage cycles, energy and
exergy analysis are performed. In exergy analysis, some equations are redefined.
Furthermore, the amount of fuel exergy, product exergy, summation of exergy destruction
and exergy loss and exergy efficiency for each component and the overall system are
calculated in all cycles which are studied in this paper. For the regeneration temperature
equal to 80 °C, using the presented two-stage fresh air cycle, decrease temperature and
enthalpy of the supplied air 13.06 % and 13.76 % respectively. Moreover increases the
coefficient of performance and exergy efficiency 37.66 % and 1.12 % respectively compared
to conventional one-stage fresh air cycle. In addition using the presented two-stage returned
air cycle leads to 12.56 % and 12.77 % reduction in temperature and enthalpy of the supplied
air and it increases coefficient of performance and exergy efficiency 6.87 % and 0.49 %
respectively compared to the conventional one-stage returned air cycle.
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1- Introduction

Nowadays, because of improves in the standards of human life, the air conditioning is getting
more important. A significant proportion of energy consumption in today's world is related to
the building sector. Air conditioning systems are considered as a major consumer of energy
in buildings, especially in hot and humid regions. Due to the crisis of energy and the
environment, air conditioning industry today is faced with a big challenge. Conventional and
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