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A so la^^ -011 reftigerator wing activated carbodhand pair was designed and 
~ e r t e d . A ~ c s i a a o d e l n r s d c v ~ ~ a a t i r e ~ ~ o f t b e . d s o r p t i o n p o c e s s ,  
bat and mass tramfa equations of t h e - c o i l e c t o r ~ ~ e n c r a t o r ~ ~  coaqmmts sad simpW 
iaCg. % n o f t h e c o n a c l r s c r a d ~ ~ T h t p r t i a l ~ ~ g c n ~  
~ l a # a a y r i s w e r e ~ i o t o ~ f h n d e d t & r c a c c r o t m s ~ ~ s o W i 0 & T h e m o d c l  
~ o s o e t o ~ ~ d e d a p h t c , b o a d 8 6 d v e s a b a m d ~ 8 6 d t b c C O P . T h e m o d e l v m s  
vaIitlntcd by us- daEa from e xperhe& perfomd on a solar powered activated cabonlmtthaeol ~~ and fmm pubiished works. 

The predicted p d  plate, tube d dsorbeat tanperstmes nerel02,88 rad 86'C wapectivdy which 
~ ~ v ~ 1 y w i t b 1 0 9 p a L p ~ % t P b e , ~ 8 5 Y : ~ ~ ~ p i l M i s h e d  
~ . ~ C O P o f t h c ~ I k d ~ u s i n g i m p o r t a d ~ ~ c l l u b o n r r o g e d t r o r n O . O 3 4 t o  
0.0345 t x m p u l  to 0.0300 Q 0-QSSO tcoorded in tb lhmtmr~ whik tbe COP aebkved h.om the 
c q d m a W  r i g u s i n g ~ l n s e a t i c t p r e d ~  ~trryeddroar0.0163t00.020000 Redacingtbe 
t u b e t b i C h 8 b S 8 f r O g l 5 ~ t 0 ~ . 5 ~ k d b 6 8 ~ e f 8 0 . ~ ~ ~ . ~ . d s o l Q n a t ~ d g l s i ~ 0 f  
550 kg/m3 gave sn optimam CQP, while a &crea~e of plate tbioamess from 1.5 mm to 1.0 mm mcm& 
thc COP from 0.0338 to 0.0352. 

KEYWORDS: ~~ebrigart ia, ,AdsorpLioa.~diRDalCrbon,~ 

MTRODUCTION 
A corrob.y like N i  in tropical Atika Jms an amwive poknhl tix solar eaagy 

a p p ~ ' I h e Q m a n d f i - ) r s p a c e ~ d ~ f o l l o w s ~ p d e a n o f ~ o f  
sokenergy.m~~~applicatioll~are~dage~[l].Maqy 
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~ ~ l i k e ~ ~ m e a f n d l k , ~ e t c . c a n b e m e i n t a i o e d i n ~  
canditionsEw-ofif iftheyare storedatlowtemperaRlres [2]. Asa 
r c s u l t o f f f i e a ~ s b e r p ~ e x i s t i n f D o d ~ b e h w e e n l f i e ~ d o f f  
h a m s t p e r j a r f s . H 4 g B . - * ~ ~ m ~ - d ~ ~  
thehveStscasoaWscarca~~8tOthett imeg[2] .  J 3 w e Q m a u f m ~  
r e f ~ ~ ~ w i u h e l p m ~ t h i s t r e n d  

Anyaowu a d, KhaQtab et d,  Gad* et d [6-81 repartad a thewodynamic design 
p m c e d w e k s o i i d ~ s d a r ~ . I h e ~ m o d e l i s b a s e d o n t h e  
-CS of the adsorprion pooess, heat transfk in the cdlector plateftube 
~ 8 8 d h d a t a n d m a s s ~ ~ t h e ~ ~ l a y e r . T ~  
wasalsopredietedtowithin~. 

Antonio Man Ferreira Leite et al. [9] jwesented experimental thermodynamic 
cycles and performance analysis of a solar-powered adsorptive icemaker that uses 
activated carbon-metheno1 pair in hot humid climate. The maximum regenerating 
ternaperatares were 100.10C, 87.3% and 92.7BC, with an ice prodnctioa of 6.02,2.10 
a a d O l y b y s q g a r e m e t c r o f p j ~ a n a , ~ c y c l e s o f c l e a t s k y , ~ c f o u d y  
and overcast days. 

T h a s , t h t ~ f b c a s o f ~ s Q n d y i s t l t e d e v d o p m a c r n t a n d e v s l ~ o f a ~ I e r -  
p o W e r e d a d s o r p t i o r a * ~ ~ ~ ~ l p r i r . T h i s s i n r ~  
workwillhelp~to~oettgt~ofsys$maeamponents,dsoPbeatp.opertiesand 
local climate on the perf- ofthe refiQpator. 

1. CROsS fBKTION OF SHEET AND TUBE 
Fitgun1 istfre~ned~adsorptioa~wbileF'i2showstheabsorber 

p b  of the soha collector divided into nodes. 
A s s h o a m i n F i g U r e 3 , t h e ~ ~ ~ ~ c a n b e d e r i v s d i f w e  

a s s o m e t l m t t b e ~ ~ i n t b e ~ ~ i s ~ .  
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'. A t .  
T ~ ( t + l ~ + l ~  = T'ict+l)Fl[Qn 1 - u~(Tp(a+l) - Td{t))]& 

13. FDE FOR THE MIEbPORTION (BOND) 
Thefinitedifhmcefiormoftheene%yeqnaSionfmthemkbpo&mwillbeobtained 

m h g ~ ( i v ) , ( v ) a n d ( i x ) . T h e F D E ~  
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SIMULATION AND OBTIMISATION OF A SOLAR- 
ADmRPTIQN ~ G E R A T I O N  MUDULE 

3.4. FDF,MIRTBEADSoRBENT~ 
The FDE f'or the adsorbent is given by: 

. , A re- exists between the cmmW&b, pressure and tenqperaaPe via the DEH'binni- 
Asakhov (D-A) equation in the form stated below (Aqwtwu ez d,  2005) 

This equation (1.13) can be easily tiiff- with respect to time in onkr to obtain the 
rate of change f c ~ ~ o n .  This wiIL give: 

The pmmm Beld is given by the equation (&mwu, 2005) 

P = exp(7.509329 - 10W576T&'- 246199Ts2 + ,91914 x 10'Ts3)(mbar) (1.15) 

15.5,CONDEiYSER 

Water-add conBenser is employed bemuse of its effdveness. 

1 ~~ is given by the eqtwthn: 

w- = 1xtRmdl- ~ f t n & f A ~ ~ ~ p * % i  
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1 4  OVEBALL HEAT TRANSFER COEFFICEENT 

ThisisgivenasdefinedbyKbattab(2006): 

C = 520(1- 0.000051~*), for 0 < < 70°, for 70° < J3 < 90°, use @ = 70" (I=) 

2. RJSULTSANDDISCUSSION 
The m h m a h d  modd dedoped was employed in a amputer dgdhm using 

FORTRANpmpmmhg codiog hmguage. This was thenrun on apersonalaanpute with 
~memcuyfacilitiestocenyodthesimnlstionexercise.Thehourtysoliuradietiondata 
o b t a k d a t t h e B e s t t o c a d i a g i n I b e d e n w s r u s e d k t b ~ ~ n T h e ~ ~  
t e m p r a h r r e o f t h e e v a p o r a t i v e c g d e r r s e r ~ w s r m w h i l e t h e ~ ~ o f  
tbeempamWwas-l0"r=. ' 2 h e ~ w e s u s e d t o @ c t t h e r e f r i g e r a t o ~ u s u s i n @ ;  
lbiawhtkmdaEamfbtendgRhIbadan. flreplak~(1020C),~wPfirce(85OC) 
~ a n d ~ o f m e A m n o l ~ u e r e a c a P a B e l y p . e d i c b e d . l ' h e r e s l l i t s  
oftbeseasitivityt~stsae~inF~dl2lhepredicaed~~adadPabeat 
temperaturesaresho~1~inF~4.  ForthesamenumberoftubesofconsEantthkhes,Fii 
5ispoiadingto.thefictthatthereis~iqmmmatinre~performatlcewith 
d e g e g s e i n p l a t e ~ F ~ 6 ~ t h e ~ o f ~ t h i c a m e s s o n t h e ~  
oftbe-. 

A n ~ i n l u b e ~ w i t h a l l o j h e r p r a a r n e C e r s ~ ~ l e a c l s t o a  
d e c m s e m t h e ~ o f t h e ~ . F @ r e 7 s h o w s a ~ ~ ~ ~ t b e  
~ ~ o f p a f a r m a n c e d a d s i o r b e a t ~ ~ , A P D .  Figare8shrrwsthe 
d e p e a d e n c e o f t h e ~ p e r f o m o a D l c e o n t h e o v e r a l l b e a t ~ c o e ~ ( U ~ . I t  
i n d i c a t c s t h a t k t h e ~ t o p e r E a m ~ t h e a o i l e c Q r n n s t b e d e s i i s u c h t b a t  
-(heatbssps)ale-duingfhe-OpgatiOaoftheactivaQsddand 
m e t b a r o L l ' h e i a f a n r a t i o n ~ F ' ~ 9 i s t b a t t h e ~ o f t b e ~ i s n o t a  
z r t r o n g f U P l c t i o n o f a Q l a b e a r t t b e n a e l ~ ~ ~ ~ a r e h e l d ~  
Figure 10 shows the depmbx ofthe system p f o m m a  an p k  thermal cmductivlty up to a 
~ p o i a t W ~ p l l r a m e b e r s a r e k l d ~ I t m e r m s W a m a b e r i a l w i t h W  
cmduetivitymtheraageof41-50W/mXwinbe~forthe~F~11 meak 
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SIMULATZON AND WfMSA'MON OF A 50LAR-WWERED 
AllsoRPTrON RmmGERATfON l&xmYs 
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SIMULATION AND OPTlMlSATlON OF A SOW-POWERED 
m m m m o n ~ m m n  MODULE 
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SIMULATION AND OPTMISATION OF A SOLAR-FO- 
A m o R P T i O N ~ T I o N M O D U L E  

CONCLUSIONS 
The tmmient analysis of a solar powered solid dmption re&&mtor using activated 

c a b o n / m e t h a n o l ~ p r r i r h a s b e e n i n a s i m ~ d .  'IhepPedidedpeek 
pkrtebemperaRPeisl03"1=whilethemeasllredpealr~~1020C.Thisisin$ood 
agreement with the works of Anpwu et d. ( 2001) and Iloeje et ol. (1995) who obtained 
peak plate tmpmtm~ of 1O!iK and 104% respective&. KhatEab ei aZ. (2004) using 
nefkctorarrangementtoenhanceheat~intheco~obesinedpeaktempaa$ireof 
11Q"C. Khattabezd (2006)withtheaidof~~withintheahsorptivebedobtained 
a peak tempenrftrre of 1300C. Antonio Pralon et (11, (2007) reparted a peak temperature of 
laPC for a solar-powered admptive icemaker in hot humid climate. This p r o m  can 
themfore be used fix pmmetrk md design ophimtion stitdies of a solar-powered 
tdmptia!u-. 
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NOMENCLATURE 
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SIMULATION AND OPTMISATION OF A SOLAR-POWERED 
ADSORPTION REFRIGERATION MODULE 
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