
Accepted Manuscript

Experimental investigation on the performance of chilled - water air condition-
ing unit using alumina nanofluids

Mohamed R. Abdel Hady, M. Salem Ahmed, G. Abdallah

PII: S2451-9049(17)30123-3
DOI: http://dx.doi.org/10.1016/j.tsep.2017.07.002
Reference: TSEP 43

To appear in: Thermal Science and Engineering Progress

Received Date: 17 May 2017
Revised Date: 2 July 2017
Accepted Date: 14 July 2017

Please cite this article as: R.A. Hady, M. Salem Ahmed, G. Abdallah, Experimental investigation on the performance
of chilled - water air conditioning unit using alumina nanofluids, Thermal Science and Engineering Progress (2017),
doi: http://dx.doi.org/10.1016/j.tsep.2017.07.002

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.tsep.2017.07.002
http://dx.doi.org/10.1016/j.tsep.2017.07.002


  

1 
 

Experimental investigation on the performance of chilled - water air 

conditioning unit using alumina nanofluids 

Mohamed R. Abdel Hady
1
 ,M.Salem Ahmed

2*
, and  Abdallah G

3
. 

 

1
 Teacher at school dar el slaam technical,Sohag, Egpt,email:e.n.g_Egypt2007@yahoo.com 

2
 Emirtus Professor at faculty of industrial education, Sohag University,Sohag, 

Egpt,email:mahmoudsalem.ahmed@yahoo.com 
3
 Dean of faculty of industrial education – Helwan University- Cairo-

Egypt,email:Abdallagomaa@hotmail.com 

*Corresponding author, e-mail: mahmoudsalem.ahmed@yahoo.com 

Abstract  

One of the important contributions to the application of nanotechnology is the nanofluids 

technique in which will be become a good alternative to the conventional heat transfer 

medium. This is done by addition of nanoparticles of high thermal conductivity to the base 

fluid of the low thermal conductivity.  

In the present paper, the performance of chilled-water air conditioning unit with and without 

alumina nanofluids has been experimentally investigated. The first method technique was 

used to prepare Al2O3- water nanofluids. Al2O3 nanoparticles was added with water in the 

cooling tank through using different concentrations by weight varies from 0.1,0.2,0.3, and 1% 

wt. and the alumina nanofluids have been continuously supplied to the cooling coil. The 

experiments have been performed under operation conditions include a variation of flow rate 

of chilled water/ alumina nanofluids and the air through the cooling coil. The experimental 

results have been shown a less time is achieved to obtain the desired child fluid temperature 

for all the different concentrations of nanofluids (Al2O3- water) compared with pure water. 

Also, the results revealed a reduction of the power consumption and increasing the cooling 

capacity which in turn increasing the COP by about 5%, and 17% for alumina nanoparticles 

concentration 0.1, and1% by weight respectively.  
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Nomenclature 

COP = coefficient of performance, [-] 

   =mass flow of alumia-water nanofluid[kg/s] 

                                                                

T = temperature, [oc] 

U = velocity of air, [m/s] 

V= volume flow rate of air, [CFM] 

W = power, [W] 

Subscripts 

R1,R2, = inlet and outlet refrigerants to the cooling tank 

c.w = chilled alumina / water nanofluid  

in  = inlet 

out = outlet 

Abbreviation  
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