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Abstract : A numerical study of natural convection heat transfer in water filled cavity has been examined in 3D for single
phase liquid cooling system by using an array of parallel plate fins mounted to one wall of a cavity. The heat generated by a
heat source represents a computer CPU with dimensions of 37.5×37.5 mm mounted on substrate. A cold plate is used as a heat
sink installed on the opposite vertical end of the enclosure. The air flow inside the computer case is created by an exhaust fan.
A turbulent air flow is assumed and k-ε model is applied. The fins are installed on the substrate to enhance the heat transfer.
The applied power energy range used is between 15- 40W. In order to determine the thermal behaviour of the cooling system,
the effect of the heat input and the number of the parallel plate fins are investigated. The results illustrate that as the fin
number increases the maximum heat source temperature decreases. However, when the fin number increases to critical value
the temperature start to increase due to the fins are too closely spaced and that cause the obstruction of water flow. The
introduction of parallel plate fins reduces the maximum heat source temperature by 10% compared to the case without fins.
The cooling system maintains the maximum chip temperature at 64.68℃ when the heat input was at 40 W which is much lower
than the recommended computer chips limit temperature of no more than 85℃ and hence the performance of the CPU is
enhanced.
Keywords : chips limit temperature, closed enclosure, natural convection, parallel plate, single phase liquid
Conference Title : ICFMHTT 2015 : International Conference on Fluid Mechanics, Heat Transfer and Thermodynamics
Conference Location : Istanbul, Türkiye
Conference Dates : March 23-24, 2015

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:9, No:03, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:9

, N
o:

03
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/2
34

14
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(03) 2015 1

https://publications.waset.org/abstracts/23414.pdf

