Accepted Manuscript

Predicting the effective viscosity of nanofluids for the augmentation of heat
transfer in the process industries

Ali Aminian

Pll: S0167-7322(16)32762-3

DOI: doi:10.1016/).moll1¢.2016.12.071
Reference: MOLLIQ 6754

To appear in: Journal of Molecular Liquids

Received date: 15 September 2016
Revised date: 26 November 2016
Accepted date: 19 December 2016

Please cite this article as: Ali Aminian, Predicting the effective viscosity of nanofluids for
the augmentation of heat transfer in the process industries, Journal of Molecular Liquids
(2016), doi:10.1016/j.molliq.2016.12.071

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.


http://dx.doi.org/10.1016/j.molliq.2016.12.071
http://dx.doi.org/10.1016/j.molliq.2016.12.071

Predicting the effective viscosity of nanofluids for the augmentation

of heat transfer in the process industries
Ali Aminian”

Faculty of Chemical, Petroleum and Gas Engineering, Semnan University, PO Box
35195-63, Semnan, Iran
“Email: ali_aminian@ymail.com; Tel: 98 912 431 9323

Abstract

Effective viscosity is helpful for the thermal design tasks in process industries,
especially those related to pumping devices. Therefore, rheological behavior of
nanofluids is important from power consumption point of view. In this study, an
artificial neural network (ANN) model is developed to predict the effective viscosity
of nanofluids based on a high number of experimental data available in the literatures.
The effects of temperature, nanoparticles volume fraction, and the size of
nanoparticles on the dynamic viscosity of nanofluids determined over wide ranges of
operating conditions. The results indicate that the presented model can accurately
predict the dynamic viscosity of nanofluids compared to the most important models
for the dynamic viscosity of nanofluids. Eight different types of nanofluids, namely,
Al,Oz-water, CuO-water, TiO,-water, SiC-water, MWCNT-water, Fe;O4-water, Ni-
water, and Ag-water are used to evaluate the accuracy of the proposed ANN model.
The predicted effective dynamic viscosities of the nanofluids are in excellent

agreement with experimental data with the AAD of 6.66% and R?-value of 0.9842.
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