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Abstract : The use of solar energy in cooling systems is an interesting alternative to the increasing demand of energy in the
world and more specifically in southern countries where the needs of refrigeration and air conditioning are tremendous. This
technique is even more attractive with regards to environmental issues. This study focuses on performances analysis and
optimization of solar reactor of an adsorption cooling machine working with activated carbon-methanol pair. The modeling of
the adsorption cooling machine requires the resolution of the equation describing the energy and mass transfer in the tubular
adsorber that is the most important component of the machine. The results show the poor heat conduction inside the porous
medium and the resistance between the metallic wall and the bed engender the important temperature gradient and a great
difference between the metallic wall and the bed temperature; this is considered as the essential causes decreasing the
performances of the machine. For fixed conditions of functioning, the total desorbed mass presents a maximum for an optimal
value of the height of the adsorber; this implies the existence of an optimal dimensioning of the adsorber.
Keywords : solar cooling system, performances Analysis, optimization, heat and mass transfer, activated carbon-methanol
pair, numerical modeling
Conference Title : ICSREE 2015 : International Conference on Sustainable and Renewable Energy Engineering
Conference Location : Paris, France
Conference Dates : October 29-30, 2015

World Academy of Science, Engineering and Technology
International Journal of Energy and Environmental Engineering

Vol:9, No:10, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
ne

rg
y 

an
d 

En
vi

ro
nm

en
ta

l E
ng

in
ee

rin
g 

Vo
l:9

, N
o:

10
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/3
31

03
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(10) 2015 1

https://publications.waset.org/abstracts/33103.pdf

