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1000W of Solar Energy

1m

1m



solid state device
solar module



 "photovoltaic" or

"photoelectric" cells .
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 DC

 DC

battery

inverter AC



 P type N type semiconductor

positive charge

negative charge



 The array is also called a Photovoltaic generator.
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DC

(short cicuit current Isc, open circuit voltage
Voc, fill factor FF) Efficiency)

P = VI

Fill factor FF

Efficiency η
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2 – 3 W

100 - 200 W

10 - 50 kW

Cell

Array

Module,Panel

Volt Ampere Watt Size
Cell 0.5V 5-6A 2-3W about 10cm
Module 20-30V 5-6A 100-200W about 1m
Array 200-300V 50A-200A 10-50kW about 30m

6x9=54 (cells) 100-300 (modules)
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Most popular installation style 
in Japan.
(Almost 85% PV in Japan )

Owner can sell excess 
power to power utility.
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National grid
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Solar water heater
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The Solar Bowl in Auroville, India, 26
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 Some vehicles use solar panels for

auxiliary power, such as for air

conditioning, to keep the interior

cool, thus reducing fuel

consumption

 A solar balloon is a black balloon

that is filled with ordinary air.

 Solar sails are a proposed form of

spacecraft propulsion using large

membrane mirrors to exploit

radiation pressure from the Sun.
28
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 Wind turbine  -
 Wind turbine types  





 Wind turbine 





wind turbine  windmill  
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Planetary wind 
Local wind
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 Planetary wind 

 Local wind













wind turbine  



19



 wind turbine  



 Generator 

Wind turbine 
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 Wind turbine  



 Wind turbine  

 Wind turbine  

Generator 

Wind turbine  Rotor   

Wind turbine  

Wind turbine  
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Wind turbine 

Wind Farm  

 Wind Farm  

 Wind turbine  
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 Wind turbine  rotor



 Utility-scale turbine  

 Single small turbine  
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 DC Generator
DC Load  (
 Charge controller 

 standalone system  

KEi = 1/2 mVi
2 i.e.   Ptot = m (Vi

3/2) 

Vi

m
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Ptot =  ½  ρAVi
3

ρ

A

V = 
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 U.S. Department of Energy  
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 Current Status of Utilization of  Small Hydro Turbine in 

Myanmar

 Hydro-turbine technology

 Small Hydro Power Potential in Myanmar

 Small Hydro Power Applications in Myanmar

 Small Hydro power Research in Myanmar
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Low Head 

Francsis

Medium Head 
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High Head 
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 Bio gas
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 Bio gas 

 Bio gas 

 Bio gas 

 Bio mass 
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 Close circle, Open 
circle, Hybrid 

Close circle 
Turbine

turbine generator
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 Open circle 

turbine 

 Hybrid Open circle Close circle 
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