



The home for science and engineering™



English

	
中文

	
Русский

	
日本語

	
Português

	
German

	
French

	
Spain





Prices and Subscription Policies
Begell House
Contact Us




Customer Login

0
Shopping Cart





Search box




Search










Library Subscription:
Guest




Begell Digital Portal
Begell Digital Library
eBooks
Journals
References & Proceedings
Research Collections




Home
References & Proceedings
ICHMT DIGITAL LIBRARY ONLINE
CHT-04 - Advances in Computational Heat ...
HEAT TRANSFER ENHANCEMENT IN A RADIAL FLOW COOLING SYSTEM USING NANOFLUIDS








[image: ]


CHT-04 - Advances in Computational Heat Transfer III. Proceedings of  the Third International Symposium




April, 19-24, 2004, on board MS Midnatsol Norwegian Coastal Voyage





DOI: 10.1615/ICHMT.2004.CHT-04



ISBN Print: 978-1-56700-174-7

ISSN: 2578-5486








Gain Access(open in a new tab)


More




About
	About





Access Full Text
	Current Year
	Archives




Purchase $25.00(open in a new tab)
Check subscription

For Authors
	
Publication Ethics and Malpractice(open in a new tab)





Bookmark this Page


International Centre for Heat and Mass Transfer
dropdown menu


Executive Committee(open in a new tab)












HEAT TRANSFER ENHANCEMENT IN A RADIAL FLOW COOLING SYSTEM USING NANOFLUIDS



page 18

DOI: 10.1615/ICHMT.2004.CHT-04.640




[image: Get access]Get access





Samy Joseph Palm

Faculty of Engineering, Université de Moncton, Moncton, (NB), Canada, E1 A 3E9



Gilles C. Roy

Faculty of Engineering, Universite de Moncton, Moncton, New Brunswick, Canada, E1 A 3E9



Cong Tam Nguyen

Faculty of Engineering, Universite de Moncton, Moncton, New Brunswick, Canada E1A 3E9





ABSTRACT

A numerical investigation on the possible heat transfer enhancement capabilities of coolants with suspended metallic nanoparticles (in this case Al2O3 nanoparticles dispersed in water or ethylene glycol) inside radial flow cooling systems is presented in this paper. The laminar forced convection flow of these nanofluids between two coaxial and parallel disks with central axial injection has been considered. Results clearly indicate that considerable heat transfer benefits are possible with the use of either of these fluid/solid particle mixtures. For a Water/Al2O3 nanofluid with a volume fraction of nanoparticles of 7.5%, a 45% increase in the average wall heat transfer coefficient is found for a same Reynolds number. In the case of an Ethylene Glycol/Al2O3 nanofluid, the average wall heat transfer coefficient has a 70% increase for a volume fraction of 7.5%. In general, it was found that the local Nusselt number increases with the particle volume fraction and Reynolds number and decreases with an increase in channel height (distance separating the disks). Local heat transfer also changes noticeably with the behaviour of the hydrodynamic field (i.e. flow separation areas). Although considerable increases in heat transfer capabilities are found, associated increases in wall shear stresses are also noticed. Approximately two fold increases in wall shear stress are found in the case of a water/Al2O3 nanofluid with a particle volume fraction of 5%.
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