Cleaner
tion

Accepted Manuscript B
P

The use of nanofluids in solar concentrating technologies: a comprehensive review g

Evangelos Bellos, Zafar Said, Christos Tzivanidis

Pll: S0959-6526(18)31698-6

DOI: 10.1016/j.jclepro.2018.06.048
Reference: JCLP 13194

To appear in: Journal of Cleaner Production
Received Date: 31 March 2018

Accepted Date: 06 June 2018

Please cite this article as: Evangelos Bellos, Zafar Said, Christos Tzivanidis, The use of nanofluids
in solar concentrating technologies: a comprehensive review, Journal of Cleaner Production (2018),
doi: 10.1016/j.jclepro.2018.06.048

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.



The use of nanofluids in solar concentrating technologies: a
comprehensive review

Evangelos Bellos?, Zafar Said®, Christos Tzivanidis?

aThermal Department, School of Mechanical Engineering, National Technical University of
Athens, Athens, Greece
b Sustainable and Renewable Energy Engineering, College of Engineering, University of
Sharjah, PO Box: 27272, Sharjah, United Arab Emirates

Corresponding author: Evangelos Bellos (bellose@central.ntua.gr)

Abstract

Solar energy exploitation is one of the most important weapons for facing the recent
environmental and energy management dangers. Concentrating solar collectors can
produce useful heat in medium and high-temperature levels. So, they can be used in a
great variety of applications as space-cooling, industrial heat, chemical processes and
electricity production. The use of nanofluids is one of the most effective ways for
enhancing the performance of the concentrating collectors. In this paper, the use of
nanofluids as working fluids in concentrating solar collectors is investigated in detail.
The examined collector types are the following: Evacuated tube collectors with
booster reflector, concentrating thermal photovoltaics, compound parabolic
concentrator, parabolic trough collector, linear Fresnel reflector and solar dishes.
Moreover, the use of nanofluid-based solar concentrating collectors in applications
(heating, cooling, electricity, and trigeneration) is investigated in this work. The
emphasis is given to the determination of the thermal efficiency enhancement of the
collector with the use of the nanofluids in every case. The recent trends in nanofluid
utilization are given in this work. Furthermore, the challenges and the future work
about the nanofluid-based solar systems are discussed in details.
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