
Solar  Energ y For More Eco-fr iend ly  Mosque In 
Qatar

There i s  mounting evidence that  the global  warming and, consequent ly, the c l imate changes  are 
anthropogenic  and attr ibuted to foss i l  fuel  consumption. Therefore, i t  i s  mandator y to  f ind a l ternat ive 
solut ions that  can replace current  resources . One of  those resources  i s  so lar  energ y, and speci f ica l l y 
Photovolta ic  solar  panels . Qatar  i s  a  sun-belt  countr y  with dai l y  average solar  radiat ion in the range of 
5 .1 kW h/m2. Namely, in  such hot  and dr y region, solar  energ y seems to be the most  impor tant  source of 
renewable  energ y. The local  government has  been aware of  this  fact  and planning to generate  200 MW of 
e lectr ic i t y  in  2020 from solar  power. 
In hot  countr y  l ike  Qatar  a i r  condit ioning systems account  for  more than 65% energ y consumption. 
This  provides  the chal lenge to s tudy the poss ibi l i t y  of  ut i l iz ing renewable  energ y in a i r  condit ioning 
sector. In the l ight  of  the improvements  achieving in the per formance of  photovolta ic  systems bes ide 
the reduct ion in i ts  pr ice, the combinat ion between the photovolta ic  and a ir  condit ioning systems is 
becoming more pract ica l . Unl ike other  renewable  energ y resources , the maximum avai lable  solar  energ y 
corresponds with the peak cool ing demand. This  increases  the v iabi l i t y  of  ut i l iz ing solar  energ y in a i r 
condit ioning appl icat ions . 
The current  work demonstrates  the technical  and economic potent ia l  of  ut i l iz ing solar  energ y at  the 
working condit ions  of  Qatar. For  this  a im a most  common mosque des ign in Doha, Qatar, was  se lected 
as  a  case  s tudy. Among the di f ferent  solar  module  brands avai lable  in the market , Solar  Leading module 
brand was considered. Two s imulat ion models  inc luding hour ly  analys is  program and system advice 
model  were used in order  to  carr y  out  the technical  and economic analys is .  
From technical  v iewpoint , current  s tudy resul ted in determinat ion of  required number of  a  considered 
PV module  which has  been found to be 77 panels . These panels  can provide the a ir  condit ioning system 
of  the considered mosque with annual  e lectr ic i t y  demand the A/C system, see  F igure 1.  
The object ive  of  the economic analys is  i s  to  determine the costs  and the benefi ts  of  investment and 
to quanti fy  with the determinat ion of  appropr iate  f inancia l  indicators  the economic convenience of 
PV systems. In par t icular  the economic analys is  resul ted in determinat ion of  di f ferent  f igures  of  mer i t 
inc luding net  present  va lue (NPV ), internal  rate  of  return (IRR), the payback t ime (PBT), and level ized 
cost  of  e lectr ic i t y  (LCOE). The NPV, IRR, PBT, and LCOE were found to be $3700, 3 .8%, 22 years , and 
0.070 $/KW h, respect ive ly, see  F igure 2. 
The obtained results  show that  ut i l izat ion of  solar  energ y for  a i r  condit ioning purposes  has  big  potent ia l 
for  saving economic and environment at  working condit ions  of  Qatar. 
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