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Design and Test ing of Dorrestic Solar  Water Heater having Reverse F l a t  P l a t e  
Col lec tor  
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* Grauduate Student  ** School of Energy and Materials  KMITT, Bangkok, 10140 

In t h i s  paper, a conpact and l i g h t  weight r eve r s e  f l a t  p l a t e  
c o l l e c t o r  w i l l  be design by using 6 pieces of black anodized aluminium stleet 
a s  t h e  sbsorbers ,  Conblned with 12 semi-circular s t a i n l e s s  s t e e l  
r e f l e c t o r s .  S ix  copper pipes of  10.5  mm. d i ane t e r  a r e  used f o r  t r a n s f e r  
hea t  f r o m t h e  absorber  t o  water i n  t he  pippes. The c o l l e c t o r  has two g l a s s  
covers .  

In t h i s  study, a m t h e m t i c a l  node1 has been fornula ted  t o  
de sc r i be  t h e  per formnce  of co l l e c to r  and s o l a r  water  hea t i ng  system, 
pred ic ted  per formnce  from t h e  m d e l  is corrpared w i t h  t e s t  r e s u l t s .  
Perforrrelnce of  t h e  co l l e c to r  t h a t  used s e l ec t i ve  sur face  absorbers  and one 
g l a s s  cover 1s a l s o  conpared. 

Tes t  r e s u l t s  show t h a t  the system e f f i c i ency  of  t h e  s o l a r  water 
hea t e r  i,s 29.2%. With t h e  s e l ec t i ve  surface absorbers ,  aluminium f o i l  
r e f l e c t o r s  and one glass cover, che system e f f i c i ency  should be 49.12. 
From an economic watuation, t he  cos t s  of  usefu l  hea t  ga in  were about 1 .77 
B/kWh a t  t h e  annual i n t e r e s t  r a t e  of 15% and'a  u se fu l  l i f e  of  15 years .  
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