
Accepted Manuscript 

 
 

Title: Modeling investigation on the viscosity of pure refrigerants and their 

liquid mixtures by using the patel-teja viscosity equation of state 

 

Author: Shahin Kosharay, Mariano Pierantozzi, Giovanni Di Nicola 

 

PII:  S0140-7007(17)30388-2 

DOI:  https://doi.org/doi:10.1016/j.ijrefrig.2017.10.004 

Reference: JIJR 3772 

 

To appear in: International Journal of Refrigeration 

 

Received date: 17-7-2017 

Revised date: 28-9-2017 

Accepted date: 3-10-2017 

 

 

Please cite this article as:  Shahin Kosharay, Mariano Pierantozzi, Giovanni Di Nicola, Modeling 

investigation on the viscosity of pure refrigerants and their liquid mixtures by using the patel-teja 

viscosity equation of state, International Journal of Refrigeration (2017), 

https://doi.org/doi:10.1016/j.ijrefrig.2017.10.004. 

 

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. 

 

 



1 

Modeling investigation on the viscosity of pure refrigerants and their liquid 

mixtures by using the Patel-Teja viscosity equation of state 

Shahin Kosharay
a*

, Mariano Pierantozzi
b  

,Giovanni Di Nicola
c 

a
 Iranian Institute of Research & Development in Chemical Industries (IRDCI-ACECR), Tehran, Iran 

b 
SAAD, Università di Camerino, Ascoli Piceno, Italy 

c
DIISM, Università Politecnica delle Marche, Ancona, Italy 

*
Corresponding author, E-mail: khosharay@irdci.ac.ir 

 

Highlights 

 The Patel-Teja viscosity equation of state is successfully applied to the refrigerant 

family 

 A viscosity model which is needless of density is successfully used for viscosity 

calculation 

 The Patel-Teja viscosity equation of state is successfully applied to high pressures and 

high temperatures 

Abstract 

A viscosity model based on the Patel-Teja equation of state has been applied to pure 

refrigerants and their liquid mixtures. 7490 data points, containing 6481 points for pure 

refrigerants and 1009 points for binary, ternary and quaternary mixtures, have been used. 

First, 29 pure refrigerants are selected and the pure-component parameters of the model are 

then fitted. Subsequently, seven binary mixtures have been used to regress the binary 

interaction parameters of the model. The resulting binary interaction parameters and pure-

component parameters are then used to predict the viscosity of two ternary and one 

quaternary mixtures. The results show that deviations are generally low for all analyzed 

compounds and mixtures. (Overall AADs% are 7.44 for pure compounds, 3.37 for binary 
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