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Th.4(i)- RENEWABLE ENERGY SOURCES 
(Elective) 

Name of the Course: Diploma in Electronics & Communication Engineering 

Course code:  Semester 6th 

Total Period: 60 Examination 3 hrs 

Theory periods: 4P / week Class Test: 20 

Tutorial:  End Semester Examination: 80 

Maximum marks: 100   

A. RATIONALE: 
Renewable energy technologies enable us to create electricity, heat and fuel fromrenewable sources. Solar, wind, 

hydro, wave, heat-exchange, tidal, wave and bioenergy technologies are all powered by the sun, directly or indirectly. 

The movement of wind and water, the heat and light of the sun, the carbohydrates in plants, and the warmth in the 

Earth—all are energy sources that can supply our needs in a sustainable way. A variety of methods are used to convert 

these renewable resources into electricity. Each comes with its own unique set of technologies, benefits, and 

challenges. Solar energy—power from the sun—is a vast and inexhaustible resource that can supply a significant 

portion of our electricity needs. A range of technologies is used to convert the sun’s energy into electricity, including 

solar collectors and photovoltaic panels. 

B. OBJECTIVE: 

After completion of this subject the student will be able to know: 

1 Know abut Energy Situation and Renewable Energy Sources 

2 DefineRenewable and Non-renewable Energy Sources 

3 Know about Solar Radiation & Collectors 

4 Explain Flat Plate Collectors 

5 What are the Applications of Solar Energy. 

6 Explain Solar Drying & Solar Pond 

7 Know Passive Space Conditioning & Collectors 

8 Know Energy losses 

9 Define Solar Thermal Power Plants 

10 Define Solar Photovoltaics 

11 Explain Wind Energy & Wind Direction ,Measurements & Wind Direction Indicators 

12 Explain Wind Energy Converters & Components of a Wind Power Plant 

13 Explain Biomass system 

C. Topic wise distribution of periods: 

Sl. No. Topics  Period 

1 Energy Situation and Renewable Energy Sources 05  

2 Solar Radiation & Collectors 06  

3 Low-Temperature Applications of Solar Energy. 06  

4 Passive Space Conditioning & Collectors 07  

5 Solar Thermal Power Plants 08  

6 Solar Photovoltaics 08  

7 Wind Energy 05  

8 Wind Energy Converters 08  

9 Energy economics 07  

 Total: 60  

D. COURSE CONTENTS: 
1. Energy Situation and Renewable Energy Sources 

1.1 Renewable and Non-renewable Energy Sources 

1.2 Energy and Environment 

https://www.ucsusa.org/clean-energy/renewable-energy/public-benefits-of-renewable-power
https://www.ucsusa.org/clean-energy/renewable-energy/environmental-impacts


1.3 Origin of Renewable Energy Sources 

1.4 Potential of Renewable Energy Sources 



 

 1.5 Direct-use Technology 

2. Solar Radiation & Collectors 

2.1 Solar Radiation Through Atmosphere 

2.2 Terrestrial Solar Radiation 

2.3 Measurement of Solar Radiation 

2.4 Classification of Solar Radiation Instruments 

2.5 Flat Plate Collectors 

2.6 Optical Characteristics 

3. Low-Temperature Applications of Solar Energy. 

3.1 Swimming Pool Heating 

3.2 Solar water Heating Systems 

3.3 Natural Convection water Heating Systems 

3.4 Solar Drying 

3.5 Solar Pond 

4. Passive Space Conditioning & Collectors 

4.1 Principle Space conditioning 

4.2 Passive building concepts- Heating, Direct gain, Indirect Gain, Passive Cooling, 

Shading,Paints, Collings 

4.3 Construction of Concentrator 

4.4 Energy losses 

5. Solar Thermal Power Plants 

5.1 Introduction 

5.2 Solar Collection System 

5.3 Thermal Storage for Solar Power Plants 

5.4 Capacity Factor and Solar Multiple 

5.5 Energy Conversion 

6. Solar Photovoltaics 

6.1 Band Theory of Solids, Physical Processes in a Solar Cell , 

6.2 Solar Cell Characteristics 

6.3 Equivalent Circuit Diagram of Solar Cells 

6.4 Cell Types - Crystalline Silicon Solar Cell , Solar Cells for Concentrating 

Photovoltaic Systems , Dye –sensitized Solar Cell (DSC) 

6.5 Solar Module 

6.6 Further System Components -Solar inverters ,Mounting Systems,Storage 

Batteries ,Other System Components 

6.7 Grid-independent Systems -System Configuration 

6.8 Grid-connected Systems -Small Roof Top Systems ,Medium-scale PV 

Generator ,Centralized System 

7. Wind Energy 

7.1 Wind Flow and Wind Direction 

7.2 Wind Measurements 

7.3 Measurement of Pressure Head 

7.4 Hot wire Anemometer 

7.5 Cup Anemometer (Robinson’s Anemometer) 

7.6 Wind Direction Indicators 

8. Wind Energy Converters 

8.1 Historical Development 

8.2  Aerodynamic of Rotor Blade -Wind Stream Profile -Buoyancy Coefficient and the Drag 

Coefficient 

8.3 Components of a Wind Power Plant -Wind Turbine -Tower -Electric Generators – 

Foundation 

8.4 Power Control -Slow Rotors; Poor Control Mechanism -Control of Fast Rotors 

9. Energy economics: 

9.1 Present worth, Life cycle costing (LCC), Annual Life cycle costing(ALCC), Annual 

savings. calculations for Solar thermal system 
9.2 Solar PV system, 
9.3 Wind system, 



9.4 Biomass system 
Syllabus coverage up to Internal assessment 

                             Chapters: 1, 2, 3 and 4. 
Learning Resources: 

Non-Conventional Energy Sources and Utilisation by R.K. Rajput, , S. Chand 
Solar energy: Principles of Thermal Storage by S P Sukhatme, , Tata Mc Graw Hill 
Non Conventional Energy Sources by N. K. Bansal 
Non Conventional Energy Sources by B. H. Khan Tata Mc Graw Hill 
Solar energy Utilization ByG.D.Rai: Khanna Publisher 

 



9.3 Wind system, 

9.4 Biomass system 

Syllabus coverage up to Internal assessment 

Chapters: 1, 2, 3 and 4. 

Learning Resources: 

1. Non-Conventional Energy Sources and Utilisation by R.K. Rajput, , S. Chand 

2. Solar energy: Principles of Thermal Storage by S P Sukhatme, , Tata Mc Graw Hill 

3. Non Conventional Energy Sources by N. K. Bansal 

4. Non Conventional Energy Sources by B. H. Khan Tata Mc Graw Hill 

5. Solar energy Utilization ByG.D.Rai: Khanna Publisher 

 

 

E. Topic wise distribution of periods: 

Sl. No. Topics  

1 Energy Situation and Renewable Energy Sources 05 

2 Solar Radiation & Collectors 06 

3 Low-Temperature Applications of Solar Energy. 06 

4 Passive Space Conditioning & Collectors 07 
 
 
 

5 Solar Thermal Power Plants 08 

6 Solar Photovoltaics 08 

7 Wind Energy 05 

8 Wind Energy Converters 08 

9 Energy economics 07 
 Total: 60 

F. COURSE CONTENTS: 
2. Energy Situation and Renewable Energy Sources 

2.1 Renewable and Non-renewable Energy Sources 

2.2 Energy and Environment 

2.3 Origin of Renewable Energy Sources 

2.4 Potential of Renewable Energy Sources 

 

 

 

 

 

 

 

 

 

 
 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 


