Accepted Manuscript

Renewable Energy

AN INTERNATIONAL JOURNAL

Editor-in-Chief: AAM. Sayigh

Effect of electrostatic stabilization on thermal radiation transfer in nanosuspensions:
Photo-thermal energy conversion applications

Layth Al-Gebory, M. Pinar Mengiig, Ali Kosar, Kirsat Sendur

PII: S0960-1481(17)31247-8
DOI: 10.1016/j.renene.2017.12.043
Reference: RENE 9540

To appearin:  Renewable Energy

Received Date: 9 September 2017
Revised Date: 3 December 2017
Accepted Date: 12 December 2017

Please cite this article as: Al-Gebory L, Mengl¢ MP, Kosar A, Sendur Kis, Effect of electrostatic
stabilization on thermal radiation transfer in nanosuspensions: Photo-thermal energy conversion
applications, Renewable Energy (2018), doi: 10.1016/j.renene.2017.12.043.

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.


https://doi.org/10.1016/j.renene.2017.12.043

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Effect of Electrostatic Stabilization on Thermal Raliation Transfer in

Nanosuspensions: Photo-thermal energy conversion plcations

Layth Al-Gebory ™2 M. Pinar Mengii¢', Ali Kosar®* Kiirsat Sendur®*

! Department of Mechanical Engineering and CEEE, @imyeniversity, Cekmekdy, 3479%tanbul, Turkey
2 Department of Materials Engineering, UniversityTeichnology, Baghdad, Iraq
® Mechatronics Engineering Program, Sabanci UnitserSuizla, Istanbul 34956, Turkey
* Center of Excellence for Functional Surfaces amérfaces for Nano Diagnostic, Sabanci Univerdityla,

Istanbul 34956, Turkey

layth.ismael@ozu.edu.tr, pinar.menguc@ozyegin.edkdsara@sabanciuniv.edu, sendur@sabanciuniv.edu

Abstract

Solar thermal collectors are among the most imporfshoto-thermal energy conversion
systems. Effectiveness of these systems is meabyrdte ability of working fluid to absorb
incident radiative energy. Although nanosuspensemesconsidered very promising for this
purpose, there is a concern about their stability #heir long-term use. Electrostatic and
steric stabilization methods are among the two @gugres used for colloidal suspensions. In
thermal applications, electrostatic stabilization usually preferred; especially in high
temperature applications. The aim of this studyoisnvestigate, both experimentally and
numerically, the effect of electrostatic stabilipat on the thermal radiation transfer
mechanisms inTiO, and Al,0; nanosuspensions. The experimental section covers
nanosuspensions preparation and characterizatidmrew the effects of electrostatic
stabilization (pH and zeta potential values) on itiereasing effective particle size due to
agglomeration behaviour are explored. The numepeal covers the estimation of radiative

properties and thermal radiation transfer basedthenaverage particle agglomerate size
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