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                         NATIONAL INSTITUTE OF TECHNOLOGY, TIRUCHIRAPPALLI

DEPARTMENT OF CHEMICAL ENGINEERING
	COURSE PLAN – PART I

	Name of the programme and specialization
	B.Tech. Chemical Engineering 

	Course Title
	Renewable Energy

	Course Code
	CLOE12
	No. of Credits
	3

	Course Code of Pre-requisite subject(s)
	None
	
	

	Session
	January 2019
	Section 

(if, applicable)
	-

	Name of Faculty
	K Muthukumar
	Department
	Chemical Engg.

	Official Email 
	kmkumar@nitt.edu
	Telephone No.
	9444951977

	Name of Course Coordinator(s)

(if, applicable)
	Dr.K.M.Meera Sheriffa Begum

	Official E-mail
	meera@nitt.edu
	Telephone No.
	

	Course Type 
	    
   Elective course 

	

	Syllabus (approved in Senate)

	Introduction: Energy: Past, Today, and Future. A brief history of energy consumption. Energy & Environment. Renewable Energy – Quality, quantity, availability, advantageous and limitations.

Solar  energy: Sun  and  its  Energy:  Basics  of  Solar  Energy.  Solar  Energy  in  the  Past.  Solar Thermal Energy Solar Photovoltaic.

Bio  energy  & Geothermal  energy:  Conversion.  Bio  degradation.  Biogas  generation.  Fuel properties. Biomass gasifier. Geothermal Resources • Geothermal Technologies

Wind  energy: Wind  Resources.  Wind  Turbines.  Environmental   Impact. 

Data  and  energy estimation. Conversion. Wind mill Performance and applications.  

Tidal  energy: Ocean  Energy  Potential  against  Wind and  Solar.  Wave  Characteristics  and Statistics.  Wave  Energy  Devices.  Tide  Energy  Technologies.  Ocean  Thermal  Energy.  Osmotic Power. Ocean Bio-mass.
References:
1. Rao,  S.  and  Parulekar,  R.B.,  “Energy  Technology - Nonconventional,  Renewable  and Conventional”, Khanna Publishers, 1995.

2. G.D.Rai, “Non conventional energy sources,” Khanna Publishers, New Delhi, 2011.

3. John Twidell and Tony Weir, “Renewable Energy Resources", Taylor and Francis, 2000.

4. Boyle, Godfrey., “Renewable Energy”, 2nd  edition, Oxford University Press, 2004.


	COURSE OBJECTIVES

	1. To impart the basic concepts of renewable energy.

2. To explain the technological basis for exploiting renewable energy sources

	MAPPING OF COs with POs

	Course  Outcomes
	Programme Outcomes (PO)
(Enter Numbers only)

	1. List and describe the primary renewable energy resources and technologies
	1,3,5,8,

	2. Identify the challenges associated with the use of various energy sources.
	1,3,5,8,11

	3. Recognize renewable energy technologies as a basis for further analysis and evaluation
	1,3,5,8,11

	4. Exploit basic electrical concepts and system components.
	1,3,5,8,11


	COURSE PLAN – PART II

	COURSE OVERVIEW

	The increase in demand for energy necessitates the development of alternate energy sources. Currently, we are relying on fossil resources that are finite and harmful to environment. Hence, this course is formulated to inculcate knowledge on various renewable energy sources available and their enevironmental impacts. The basc principles, energy conversion and technology implementation in respect of bio, tidal, geothermal, solar, and wind energy sources will be dealt elaborately.

	COURSE TEACHING AND LEARNING ACTIVITIES                                  ( Add more rows)

	S.No.


	Week/Contact Hours
	Topic
	Mode of Delivery

	1
	Week 1
	Introduction to Energy Scenario in India, Environmental Impacts of different energy resources
	PPT

	2
	Week 2
	Renewable Energy –

Quality, quantity, availability, advantageous and limitations.
	PPT

	3
	Week 3
	Bioenergy- An overview, environmental impacts, advantages and different types
	PPT

	4
	Week 4
	Biogas production, Biofuel production – Biodiesel and Bioethanol
	PPT

	5
	Week 5
	Geothermal Resources and Geothermal Technologies
	PPT

	6
	Week 6
	Wind energy and wind turbines, Environmental Impact
	PPT

	7
	Week 7
	Wind mill Performance and applications
	PPT

	8
	Week 8
	Tidal energy and its technologies
	PPT

	9
	Week 9
	Wave Characteristics and Wave energy devices
	PPT

	10
	Week 10
	Ocean Thermal Energy, Osmotic 

Power. Ocean Biomass
	PPT

	11
	Week 11
	Solar Energy- Basics and Applications


	PPT

	12
	Week 12
	Solar photovoltaic and advancements


	PPT

	13
	Week 13
	Advancements in Solar Energy Engineering
	PPT

	14
	Week 14
	Summary
	PPT

	COURSE ASSESSMENT METHODS (shall range from 4 to 6)

	S.No.
	Mode of Assessment
	Week/Date
	Duration
	% Weightage

	1
	Test 1
	Week 5
	1 h
	20

	2
	Test 2
	Week 9
	1 h
	20

	3
	Assignment 1
	Week 4
	-
	5

	4
	Assignement 2
	Week 8
	-
	5

	CPA
	Compensation Assessment*

	Week 12
	1h
	20

	5
	Final Assessment *
	Week 14
	3h
	50

	*mandatory; refer to guidelines on page 4

	COURSE EXIT SURVEY (mention the ways in which the feedback about the course shall be assessed)

	Students indirect feedback will be collected twice during the course-one in the mid of the course and one at the end of the course on course contents, delivery etc. 

	COURSE POLICY (including compensation assessment to be specified)

	MODE OF CORRESPONDENCE (email/ phone etc) 
The students can contact the course instructor through Email/Phone as given above. 

COMPENSATION ASSESSMENT 
A student who is absent from a cycle test due to a valid reason only will be allowed to attend the compensation test. The syllabus for the compensation test include both Cycle Test 1 & 2 portion. No compensation assessment for final assessment. 

 

	ATTENDANCE POLICY (A uniform attendance policy as specified below shall be followed) 
· At least 75% attendance in each course is mandatory. 

· A maximum of 10% shall be allowed under On Duty (OD) category. 
· Students with less than 65% of attendance shall be prevented from writing the final assessment and shall be awarded 'V' grade.

	ACADEMIC DISHONESTY & PLAGIARISM
· Possessing a mobile phone, carrying bits of paper, talking to other students, copying from others during an assessment will be treated as punishable dishonesty.

· Zero mark to be awarded for the offenders. For copying from another student, both students get the same penalty of zero mark.

· The departmental disciplinary committee including the course faculty member, PAC chairperson and the HoD, as members shall verify the facts of the malpractice and award the punishment if the student is found guilty. The report shall be submitted to the Academic office.
· The above policy against academic dishonesty shall be applicable for all the programmes.

	ADDITIONAL INFORMATION, IF ANY

	1. The students are expected to attend all the classes and tests without fail.

2. It is advised to maintain the attendance above 75%. On Duty claims to attend the Institute approved co-curricular and extra-curricular activities should be forwarded by competent authorities.

3. Students absenting from cycle tests, on genuine reason, may appear for retest only once.

4. Dishonesty will be penalized severely.

5. The passing minimum will be fixed as per the Rules and Regulations of the Institute.

	

	FOR APPROVAL
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Guidelines
a) The number of assessments for any theory course shall range from 4 to 6. 

b) Every theory course shall have a final assessment on the entire syllabus with at least 30% weightage. 

c) One compensation assessment for absentees in assessments (other than final assessment) is mandatory. Only genuine cases of absence shall be considered. 
d) The passing minimum shall be as per the regulations.

	B.Tech.  Admitted in 
	P.G.

	2018 
	2017
	2016
	2015
	

	35% or (Class average/2) whichever is greater.
	(Peak/3) or (Class Average/2) whichever is lower 
	40% 


e) Attendance policy and the policy on academic dishonesty & plagiarism by students are uniform for all the courses.
f) Absolute grading policy shall be incorporated if the number of students per course is less than 10.

g) Necessary care shall be taken to ensure that the course plan is reasonable and is objective.
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