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VAWT             &                HAWT  

Pwind = Cp 1/2 ρAV3  
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Fig.2  Wind Energy devices in built 
environment [Source Courtesy:PhD, Sander 
MERTENS, T.U Delft 2006] 



National Renewable Energy Laboratory of USA 
which 
[http://www.nrel.gov/docs/fy13osti/50499.pdf]  









Type No. of Nodes No. of Elements 

Un-Structured mesh 38297 139161 











Now Small wind is becoming popular 
across the world, in both developed and 
emerging economies.”  expected to 
touch US$1.89billion  
 
Hybrid power plants applications in both 
rural and urban electrification, 
 for street lighting, mountain power,  
 water pumps, 
 mobile phone and communication 
towers.  

displace diesel in remote locations 
Defence in border areas   
 
  



ISSUES  OF   LOW  DEMAND-, LACK OF STANDARDISATION, 
 
HIGH CAPEX  & SUPPLY CHAIN issues ? 
 
AWARENESS  TO  TECHNOLOGY AND   ” DIY” literacy 
 
BUILDING / SITE  SPECIFIC  AERDYNAMICS WIND FLOW  -CFD 
 
MOSTLY  LOW  WIND & COMPLEX TERRAIN  
 
ADVANCED CONTROLS MAKE MORE COSTLY 
 
LOW EFFICIENCIES  
 
SMALL COMPANIES WITH   INADEQUATE   O&M  
 
CHICKEN  AND  EGG  ?????????? 
 
VOLUME OF BUSINESS VS. COST REDUCTION R&D..FOCUS 



MARKET  FOR SWES ?  
 
Telecom towers -  Battery storage is  already present  
 
Railway gates, Railway stations , Railway Bridges, Railway signal posts 
  
Urban Roof top (net-metered ) 
 
Institutional roof tops  (net-metered ) 
 
Pedestrian  Wind locations near high rise buildings  
 
Rural microgrids or minigrids, Coastal village powering  
 
De-centralised desalination of water  
 
Production of hydrogen for use with  fuel cells in EoVs  
 
Highway sign boards , Self powered sign boards  
 
Infinite  …………….   Possibilities  with innovative forms for each windy 
site………… 
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