Accepted Manuscript '
P P x Cleaner

An experimental study on stability and thermal conductivity of water/silica nanofluid:
Eco-friendly production of nanoparticles

Ramin Ranjbarzadeh, Alireza Moradi Kazerouni, Reza Bakhtiari, Amin Asadi, Masoud |
Afrand ‘

Pll: S0959-6526(18)32938-X
DOI: 10.1016/j.jclepro.2018.09.205
Reference: JCLP 14340

To appearin:  Journal of Cleaner Production

Received Date: 10 November 2017
Revised Date: 14 September 2018
Accepted Date: 24 September 2018

Please cite this article as: Ranjbarzadeh R, Kazerouni AM, Bakhtiari R, Asadi A, Afrand M, An
experimental study on stability and thermal conductivity of water/silica nanofluid: Eco-friendly production
of nanoparticles, Journal of Cleaner Production (2018), doi: https://doi.org/10.1016/j.jclepro.2018.09.205.

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.jclepro.2018.09.205

Amount of words? 6780 words

An experimental study on stability and thermal aactdvity of water/silica

nanofluid: eco-friendly production of nanoparticles

Ramin RanjbarzadéhAlireza Moradi Kazeroufj Reza Bakhtiafj Amin Asadf,
Masoud Afrand®

1-Young Researchers and Elite Club, Najafabad Braistamic Azad University, Najafabad, Iran.
2-Department of Mechanical Engineering, Marvdagfatn8h , Islamic Azad University, Marvdasht , Iran.
3- Department of Mechanical Engineering, Yadegamam Khomeini (RAH) Branch, Islamic Azad University
Tehran, Iran
4-Department of Energy Technology, Aalborg UnivistdPontoppidanstraede 111, DK-9220 Aalborg, Detmar
5-Department of Mechanical Engineering, NajafabaahBh, Islamic Azad University, Najafabad, Iran.
* Corresponding author

Email: masoud.afrand@pmc.iaun.ac.ir

Abstract

In the present experimental study, an eco-friepadbcess (synthesized from rice plant source) was
used to produce silica nanoparticles. Silica narimbes are environmentally friendly nanoparticles
that have high heat transfer potential due tobisndant natural resources, low cost synthesis and
mass production. The surface and atomic structfirthe nanoparticles have been investigated
through SEM and FTIR tests. After production of oparticles, water/silica nanofluid samples
were prepared using two-step method that calledfremadly nanofluid. Stability and thermal
conductivity of the eco-friendly nanofluid were exiaed. Investigating the stability of the prepared
samples, the DLS and TEM tests have been condasesell as periodic visual observation of
possible sedimentation over a period of six mortireugh photography. The stability results
indicated that the prepared samples possess excel@o-structure and it showed long-time
stability even after six months of preparation. Ttmermal conductivity measurement of the samples
has been done in different temperatures ranging £6 to 55°C and solid volume fractions of 0.1,

0.25, 0.5, 1, 1.5, 2, 2.5, and 3 %. The resultswskdothe maximum thermal conductivity
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