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Overview of renewable energy 

 

 What is renewable energy 

  

 Renewable energy is energy which can be obtained from 

 natural resources that can be constantly replenished. 



Overview of renewable energy 

 When can energy be called 'Renewable'?  

• When its' source cannot run out (like the sun) or can 

easily be replaced (like wood, as we can plant trees to 

use for energy) 

• When their sources are carbon neutral. This means 

they do not produce Carbon compounds (such as other 

greenhouse gases). 

• When they do not pollute the environment (air, land or 

water) 

 

http://eschooltoday.com/pollution/air-pollution/causes-of-air-pollution.html
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 Type of renewable energy 
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 Thailand policy 

 



Outline  

 Overview of renewable energy 

 Biogas  

 Photovoltaic system 



Biogas 

 What is biogas 

 

 The term 'biogas' is commonly used to refer to a gas 

which has been produced by the biological breakdown of 

organic matter in the absence of oxygen. The gases 

methane, hydrogen and carbon monoxide can be combusted 

or oxidized with oxygen and the resultant energy release 

allows biogas to be used as a fuel. 



Biogas 

 Wastewater treatment technology 

 

• Physical 

• Chemical 

• microorganism 



Biogas 

 Biological waste treatment 

 

• Aerobic Microorganism 

• Anaerobic microorganism 

 

 



Biogas 

 Aerobic process 

 

Organic matters+ O2 + Aerobic Microorganism  Sludge + CO2 + Treated Water 

ENERGY 



Biogas 

 

Aerated Lagoon 



Biogas 

 Anaerobic process 

 

Organic Matters + Anaerobic Microorganism Sludge + CH4 + Treated Water 



Biogas 

 Overview of biogas system 



Biogas 

 Source  

 Animal waste 

  swine, chicken and cattle 

 Industrial wastewater 

  food processing 

  palm oil 

  starch 

  ethanol 

etc. 

 Municipal Solid Waste (MSW) 



Biogas 

 Aerobic digester 

 

 Chanel digester 

 

 Fixed dome 

 

 CSTR (new project) 

 

 



Biogas 
 Chanel digester 

 



Sludge 

Waste  

Biogas 

Anaerobic bacteria 

 Channel Digester : CD 



Biogas 
 Fixed dome 

 

Isometric Fixed Dome

Standard 12 m3
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 Fixed dome 
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Biogas 
 CSTR : Continuous stirred-tank reactor 

 

 

 

 

 

 

An energy crop is a plant grown as a low cost and low 
maintenance harvest used to make biofuels, or 
directly exploited for its energy content. 

 

Energy crop 



Biogas 
 CSTR : Continuous stirred-tank reactor 

CSTR in Ratchaburi 
(Thailand)  

CSTR in Homberg Efze 
(Germany)  



Biogas 

 Benefit from biogas system 

 

 Environment 

Wastewater treatment (~ 70%COD removed) 

Reduces odor problem 

Reduces GHG emission 

 Social 

Enhances quality of life of the communities  nearby 

Enhances the relationship between business owners and the 
communities 

 



Biogas 

 Benefit from biogas system 

 

 Economy 

Reduces fossil fuel imported  

Benefits from CDM 

Promotes agricultural sector  
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 Biogas utilization 



Biogas 
 Biogas utilization – biogas property 

ปรมิาณมีเทน (CH
4
) 65 – 70 % 

ปรมิาณคารบ์อนไดออกไซด ์(CO
2
) 30 – 35 % 

ปรมิาณไฮโดรเจนซลัไฟด ์(H
2
S) 1,000 ppm 

คา่ความรอ้นทางต ่า 24.48 MJ/m3 

ความเรว็เปลวไฟ 25  cm/s 

อตัรา A/F ในทางทฤษฎ ี 6.19 m3a/m3g 

อณุหภมูิเผาไหมใ้นอากาศ 650 °C 

อณุหภมูิจดุติดไฟของ CH
4
 600°C 

คา่ความจคุวามรอ้น (Cp) 1.6 kJ/m3-°C 

คา่ความหนาแน่น () 1.15 kg/m3 
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Biogas 
 Biogas utilization - heating 



Biogas 
 Biogas utilization - lighting 



Biogas 
 Biogas utilization - mechanics 
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 Biogas utilization - electricity 



Biogas 
 Biogas utilization - CBG 



Biogas 
 Biogas utilization - CBG 



Biogas 
 Biogas utilization – Clean Development Mechanism (CDM) 



Biogas- Case study 
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Photovoltaic system 

 What is PV 

 

 Photovoltaics (PV) is a method of generating electrical 

power by converting sunlight into direct current 

electricity using semiconducting materials that exhibit 

the photovoltaic effect. A photovoltaic system 

employs solar panels composed of a number of solar 

cells to supply usable solar power. 



Photovoltaic system 

 How it work 



Photovoltaic system 

 How it work 



Photovoltaic system 

 Type of cell 



Photovoltaic system 

 Application - Grid-connected PV Systems  
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Photovoltaic system 

 Application - Off-grid PV Systems   



Photovoltaic system 

 trend   



Photovoltaic system 

 Conclusion - Challenges for the Future  

 

 Price decrease ,but installation increase 

 Focal area Asia, are starting or continuing to develop 

 PV can become a major source of electricity in the world 
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