Course Syllabus for M.Sc. Engineering in Energy for Sustainable Social Development


Sustainable Energy Technology
 (CORE COURSE 3)

Lecture: 3 hrs 										Year: I
Tutorial: 1 hr 										Part: A
Practical: 2 hrs										Credit: 4

Objective:
	To provide the general understanding of the energy resources, energy conversion technologies, and the physics and sustainability of different types of energy conversion technologies, and economic evaluation of energy projects.
    To provide knowledge on active and passive solar systems photovoltaic systems, wind power systems, micro hydro systems, biomass systems, OTEC, wave/tidal systems and geothermal systems.

1. Introduction: 									[8 hrs]
· Sustainable energy and sustainable development, scientific and engineering foundations for defining energy, energy production and consumption, local and global effects of energy 
· Mathematical representation of sustainability


2. Biomass Systems:                                                                                     	    	[8hrs]
· Biomass energy resources, energy conversion technologies, and its applications.
· Solid biomass, liquid and gaseous biofuels.

3. Solar Thermal Systems:                                                                                     	[8hrs]
· Solar radiation and its characteristics, basic principles of heat transfer, selective coatings, principles and performance of flat plate and solar concentrators, solar water heating, solar pond, solar swimming pool, solar stills, solar drying, solar cooling and solar cooking, conversion to mechanical energy, application of active and passive solar thermal system in buildings.


4. Solar PV Systems:                                                                                              	[8 hrs]
· Fundamentals of solar cells, types of solar cells and their fabrication.
· Application  of  photovoltaic  systems  (modules  and arrays), pumping systems, lighting systems, satellite solar power systems, solar home problems, PV cathodic protection, and other related problems, PV Tracking Systems


5. Micro Hydro and Wind Power system:                                                           	[8 hrs]
· Theory on power generation and utilization, details of wind and micro hydro power system, site selection, transmission and installation


6. OTEC, Wave, Tidal, Geothermal and other types of energy:                        	[8 hrs]
· OTEC: Temperature profile in temperate and tropical oceans, principles of OTEC systems, site  selection,  power  cycles,  selection  of  working  fluid,  pumps  and  turbines,  heat exchangers
· Wave: Generation of waves, patterns, wave energy and power extraction devices
· Tidal:  Origin  and  nature  of  tides,  tidal  heads  and  duration,  principle  of  tidal  energy conversion, tidal power generation
· Geothermal: Geophysics, available technology, harnessing geothermal resources
· Others: Hydrogen energy and fuel cells.
· Energy generation from waste

7. Energy Conservation and Demand side Management:                                   	[5 hrs]
· Thermodynamic  of  energy  conservation,  energy  conservation  through  controls,  energy auditing, process heat and steam management, waste heat recovery, electrical energy conservation in buildings and industries, economics of energy conservation
· Techniques for measuring energy use, approaches to optimizing and monitoring energy use, design principles to minimize energy use in buildings and devices, analysis of systems, satellite solar power system, PV cathodic protection, and other related relative costs of energy conservation and energy production in various appliances


8. Environmental Effects of Energy                                                                      	[7 hrs]
· Interaction of energy systems with environment
· Adverse environmental effects over local and regional length scales
· Global climate change
· Attribution of environmental damage to energy utilization
· Methods of environmental protection
· Implications for Sustainable Development
· Mitigation of Climate Change: UNFCCC, IPCC, Kyoto Protocol
· Internalization of environmental impacts costs
· Carbon finance in Renewable Energy Projects





Experiments based on course content of RET:
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