
NON­TRADITIONAL	MACHINING Semester VII 
Course Code	 BME755A	 CIE Marks 50 
Teaching Hours/Week (L: T:P: S) 3:0:0:0 SEE Marks 50 
Total Hours of Pedagogy 40 hrs Total Marks 100 
Credits 03 Exam Hours 3 
Examination type (SEE) Theory 
Course	objectives:
To learn various concepts related to modern machining processes & their applications. 

To appreciate the differences between conventional and non­conventional machining processes.
To acquire a functional understanding of non­traditional manufacturing equipment.
To know about various process parameters and their influence on performance and their
applications.
To impart knowledge on various types of energy involved in non­traditional machining
processes.

Teaching­Learning	Process	(General	Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various 
course outcomes.  

Adopt different types of teaching methods to develop the outcomes through PowerPoint
presentations and Video demonstrations or Simulations.
Arrange visits to show the live working models other than laboratory topics.
Adopt collaborative (Group Learning) Learning in the class.
Adopt Problem Based Learning (PBL), which foster students’ Analytical skills and develops
Thinking skills such as evaluating, generalizing, and analyzing information.	

Module­1	
Introduction to Non­traditional machining, Need for Non­traditional machining process, Comparison 
between traditional and non­traditional machining, general classification Non­traditional machining 
processes, classification based on nature of energy employed in machining, selection of non­
traditional machining processes, Specific advantages, limitations and applications of non­traditional 
machining processes. 

Module­2	
Ultrasonic	Machining	(USM): Introduction, Equipment and material process, Effect of process 
parameters: Effect of amplitude and frequency, Effect of abrasive grain diameter, effect of slurry, tool 
& work material. Process characteristics: Material removal rate, tool wear, accuracy, surface finish, 
applications, advantages & limitations of USM.

Abrasive	Jet	Machining	(AJM):	
Introduction, Equipment and process of material removal, process variables: carrier gas, type of 
abrasive, work material, stand­off distance (SOD). Process characteristics­Material removal rate, 
Nozzle wear, accuracy & surface finish. Applications, advantages & limitations of AJM. 

Module­3	
ELECTROCHEMICAL	MACHINING	 (ECM): Introduction, Principle of electro chemical machining, 
ECM equipment, elements of ECM operation, Chemistry of ECM. ECM Process characteristics: 
Material removal rate, accuracy, surface finish. Process parameters: Current density, Tool feed 
rate, Gap between tool & work piece, velocity of electrolyte flow, type of electrolyte, its 
concentration temperature, and choice of electrolytes. ECM Tooling: ECM tooling technique & 
example, Tool & insulation materials. Applications ECM: Electrochemical grinding and 
electrochemical honing process. Advantages, disadvantages and application of ECG, ECH. 
CHEMICAL	MACHINING	(CHM): Elements of the process, Resists (maskants), Etchants. Types of 
chemical machining process­chemical blanking process, chemical milling process. Process 
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characteristics of CHM: material removal rate, accuracy, surface finish, advantages, limitations and 
applications of chemical machining process.

Module­4	
ELECTRICAL	 DISCHARGE	 MACHINING	 (EDM):	 Introduction, mechanism of metal removal, EDM 
equipment: spark erosion generator (relaxation type), dielectric medium­its functions & desirable 
properties, electrode feed control system. Flushing types; pressure flushing, suction flushing, side 
flushing, pulsed flushing.		
EDM	process	parameters:	Spark frequency, current & spark gap, surface finish, Heat Affected Zone. 
Advantages, limitations & applications of EDM, Electrical discharge grinding, Traveling wire EDM. 
PLASMA ARC MACHINING (PAM): Introduction, non­thermal generation of plasma, equipment 
mechanism of metal removal, Plasma torch, process parameters, process characteristics. Safety 
precautions. Safety precautions, applications, advantages and limitations	

Module­5	
LASER	BEAM	MACHINING	(LBM): Introduction, generation of LASER, Equipment and mechanism of 
metal removal, LBM parameters and characteristics, Applications, Advantages & limitations.  
ELECTRON	BEAM	MACHINING	(EBM): Introduction, Principle, equipment and mechanism of metal 
removal, applications, advantages and limitations. 

Course	outcome	(Course	Skill	Set)	
At the end of the course, the student will be able to : 

CO1: Understand the compare traditional and non­traditional machining process and recognize the 
need for Non­ traditional machining process.  

CO2: Explain the constructional features, performance parameters, process characteristics, 
applications, advantages and limitations of USM, AJM and WJM.  

CO3: Identify the need of Chemical and electro­chemical machining process along with the 
constructional features, process parameters, process characteristics, applications, 
advantages and limitations.  

CO4: Understand the constructional feature of the equipment, process parameters, process 
characteristics, applications, advantages and limitations EDM & PAM. 

CO5: Understand the LBM equipment, LBM parameters, and characteristics. EBM equipment and 
mechanism of metal removal, applications, advantages and limitations LBM & EBM. 

Assessment	Details	(both	CIE	and	SEE)	
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) 
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A 
student shall be deemed to have satisfied the academic requirements and earned the credits allotted 
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum 
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken 
together.  
Continuous	Internal	Evaluation:	

The CIE is the sum of Average of Two Internal Assessment Tests each of 25 marks and Any two
Assessment methods for 25 marks.
The first test will be administered after 40­50% of the syllabus has been covered, and the second
test will be administered after 85­90% of the syllabus has been covered
Any two assessment methods mentioned in the 22OB2.4, if an assignment is project­based then
only one assignment for the course shall be planned.  The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.
For the course, CIE marks will be based on a scaled­down sum of two tests and other methods of
assessment for a total of 50 marks.
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Internal	Assessment	Test	question	paper	is	designed	to	attain	the	different	levels	of	Bloom’s	
taxonomy	as	per	the	outcome	defined	for	the	course.

Semester­End	Examination:	
Theory SEE will be conducted by University as per the scheduled timetable, with common question 
papers for the course (duration	03	hours).	
1. The question paper will have ten questions. Each question is set for 20 marks.
2. There will be 2 questions from each module. Each of the two questions under a module (with a

maximum of 3 sub­questions), should	have	a	mix	of	topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks.
Suggested	Learning	Resources:	
Text	Books:	

1. Modern Machining Process by P.C Pandey and H S Shah, McGraw Hill Education India Pvt. Ltd.
2000

2. Production technology, HMT, McGraw Hill Education India Pvt. Ltd 2001
Reference	Books:	

1. New Technology, Dr. Amitabha Bhattacharyya, The Institute of Engineers (India) 2000
2. Modern Machining process,  Aditya, 2002

Web	links	and	Video	Lectures	(e­Resources):		

.

Activity	Based	Learning	(Suggested	Activities	in	Class)/	Practical	Based	learning	
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Hydraulics	&	Pneumatics	 Semester 7 
Course Code BME755B	 CIE Marks 50
Teaching Hours/Week (L: T:P: S) 3:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100 
Credits 03 Exam Hours 3 
Examination nature (SEE) Theory 
Course	objectives:	

To provide an insight into the capabilities and applications of hydraulic and pneumatic fluid
power.
To understand concepts and relationships surrounding force, pressure, energy and power in
fluid power systems.
To examine concepts cantering on sources of hydraulic power, rotary and linear actuators,
distribution systems, hydraulic flow in pipes, and control components in fluid power systems.
Exposure to build and interpret hydraulic and pneumatic circuits related to industrial
applications.
To familiarize with logic controls and trouble shooting

Teaching­Learning	Process	(General	Instructions)	
These are sample Strategies, which teachers can use to accelerate the attainment of the various course 
outcomes.  

1. Intellectual skills; Concept of how to understand the procedures and codes for hydraulics and
pneumatics

2. Cognitive strategy: Learner will use personal strategies to think and organise the course.
3. By creating learning activity to accomplish the course outcome.
4. By preparing ppt, showing animated videos and by giving some field­based activity.

Module­1	
Introduction	to	fluid	power	systems	
Fluid	power	system: components, advantages and applications. Transmission of power at static and 
dynamic states. Pascal’s law and its applications. 
Fluids	 for	 hydraulic	 system: types, properties, and selection. Additives, effect of temperature and 
pressure on hydraulic fluid. Seals, sealing materials, compatibility of seal with fluids. Fluid conditioning 
through filters, strainers; sources of contamination and contamination control	

Module­2	
Pumps	and	actuators	
Pumps:	Classification of pumps, pumping theory of positive displacement pumps, construction and 
working of Gear pumps, Vane pumps, Piston pumps, fixed and variable displacement pumps, Pump 
performance characteristics, pump selection factors,  
Actuators:	Classification cylinder and hydraulic motors, Hydraulic cylinders, single and double acting 
cylinder, cushioning, special types of cylinders, Construction and working of rotary actuators such as 
gear, vane, piston motors, and Hydraulic Motor. Symbolic representation of hydraulic actuators 
(cylinders and motors).    
Accumulators: Types, selection/ applications of accumulators  

Module­3	
Components	and	hydraulic	circuit	design	
Components:	 Classification of control valves, Directional Control Valves­symbolic representation, 
constructional features of poppet, sliding spool, shuttle valve, and check valves. 
Pressure	control	valves	­ types, direct operated types and pilot operated types. 
Flow	 Control	 Valves	 ­compensated and non­compensated FCV, needle valve, temperature 
compensated, pressure compensated, pressure and temperature compensated FCV, symbolic 
representation. 
Hydraulic	Circuit	Design:	Control of single and Double ­acting hydraulic cylinder, regenerative circuit, 
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pump unloading circuit, double pump hydraulic system, counterbalance valve application, hydraulic 
cylinder sequencing circuits, cylinder synchronizing circuit using different methods, speed control of 
hydraulic cylinder metering in, metering out. Hydraulic circuit examples with accumulator.            

Module­4	
Module4:	Pneumatic	power	systems
Introduction	to	Pneumatic	systems: Pneumatic power system, advantages, limitations, applications, 
Choice of working medium. Characteristics of compressed air and air compressors. Structure of 
pneumatic control System, fluid conditioners­dryers and FRL unit.
Pneumatic	Actuators: Linear cylinder – types of cylinders, working, end position cushioning, seals, 
mounting arrangements, and applications.  
Pneumatic	 Control	 Valves: DCV such as poppet, spool, suspended seat type slide valve, pressure 
control valves, flow control valves, types and construction, use of memory valve, Quick exhaust valve, 
time delay valve.	

Module­5
Module5:	Pneumatic	control	circuits
Simple	 Pneumatic	 Control:	 Direct and indirect actuation pneumatic cylinders, speed control of 
cylinders ­ supply air throttling and exhaust air throttling. 
Signal	 Processing	 Elements:	 Use of Logic gates – OR, AND, NOT and NAND gates in pneumatic 
applications. Practical examples involving the use of logic gates. 
Multi­	 Cylinder	 Application:	 Coordinated and sequential motion control, motion and control 
diagrams. Signal elimination methods, Cascading method­ principle, Practical application examples (up 
to two cylinders). 

Course	outcome	(Course	Skill	Set)	
At the end of the course, the student will be able to : 

CO1: Identify and analyse the functional requirements of a fluid power transmission system for a 
given application.  

CO2: Understand the operation, application, and maintenance of common fluid power components 
such as pumps, actuators and accumulators. 

CO3: Design an appropriate hydraulic or pneumatic circuit or combination circuit like electro­
hydraulics, electro­ pneumatics for a given application.  

CO4: understand the pneumatic working media, applications and components of pneumatic system.  
CO5: Develop a comprehensive circuit diagram by integrating the components selected for the given 

application using signal processing element. 
Assessment	Details	(both	CIE	and	SEE)	
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and 
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall 
be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ 
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE 
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.  

Continuous	Internal	Evaluation:	
For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment Test
component, there are 25 marks.
The first test will be administered after 40­50% of the syllabus has been covered, and the second
test will be administered after 85­90% of the syllabus has been covered
Any two assignment methods mentioned in the 22OB , if an assignment is project­based then
only one assignment for the course shall be planned.  The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.
For the course, CIE marks will be based on a scaled­down sum of two tests and other methods of
assessment.
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Internal	 Assessment	 Test	question	 paper	 is	 designed	 to	 attain	 the	 different	 levels	 of	 Bloom’s	
taxonomy	as	per	the	outcome	defined	for	the	course.

Semester­End	Examination:	
Theory SEE will be conducted by University as per the scheduled timetable, with common question 
papers for the course (duration	03	hours).	
1. The question paper will have ten questions. Each question is set for 20 marks.  
2. There will be 2 questions from each module. Each of the two questions under a module (with a 

maximum of 3 sub­questions), should	have	a	mix	of	topics under that module. 
3. The students have to answer 5 full questions, selecting one full question from each module.  
4. Marks scored shall be proportionally reduced to 50 marks. 

Suggested	Learning	Resources:	
List	of	Text	Books:		

1. Anthony Esposito, “Fluid Power with applications”, Pearson edition, 2000. 
2. Majumdar S.R., “Oil Hydraulics”, Tala McGRaw HllL, 2002. 
3. Majumdar S.R., “Pneumatic systems ­ Principles and Maintenance”, Tata McGraw­Hill, New Delhi, 

2005 
Reference	Books:		

1. John Pippenger, Tyler Hicks, “Industrial Hydraulics”, McGraw Hill International Edition, 1980. 
2. Andrew Par, Hydraulics and pneumatics, Jaico Publishing House, 2005. 
3. FESTO, Fundamentals of Pneumatics, Vol I, II and III. 
4. Herbert E. Merritt, “Hydraulic Control Systems”, John Wiley and Sons, Inc. 
5. Thomson, Introduction to Fluid power, Prentcie HaIl, 2004 
6. John Watton, “Fundamentals of fluid power control”, Cambridge University press, 2012. 

Web	links	and	Video	Lectures	(e­Resources):			

. List of URLs, Text Books, Notes, Multimedia Content, etc 
1. https://nptel.ac.in/courses/112105047/ 
2. https://www.youtube.com/watch?v=8xd7cWvMrvE 
3. https://nptel.ac.in/courses/105103096/ 
4. https://nptel.ac.in/courses/112105047/37
Activity	Based	Learning	(Suggested	Activities	in	Class)/	Practical	Based	learning	
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OPERATIONS	RESEARCH	 Semester 7th 
Course Code	 BME755C	 CIE Marks 50 
Teaching Hours/Week (L: T:P: S) 3:0:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100 
Credits 03 Exam Hours 03 
Examination type (SEE) Theory 
Course	objectives:	

To introduce students to use quantitative methods and techniques for effective decisions–
making;
Mathematical model formulation and solving business decision problems.

Teaching­Learning	Process	(General	Instructions)	
These are sample Strategies, which teachers can use to accelerate the attainment of the various 
course outcomes.  

1. Use of Chalk and Talk method
2. Video lectures, lecture projections in class
3. Individual and Group assignments

Module­1	
Introduction: Evolution of OR, definition of OR, scope of OR, application areas of OR, steps (phases) 
in OR study, characteristics and limitations of OR, models used in OR, linear programming (LP) 
problem­formulation and solution by graphical method. The simplex method using slack variables. 

Module­2	
Transportation	 Problem: Formulation of transportation problem, types, initial basic feasible 
solution using different methods, optimal solution by MODI method, degeneracy in transportation 
problems, application of transportation problem concept for maximization cases.  Assignment	
Problem:	Formulation, types, application to maximization cases and travelling salesman problem.  

Module­3	
PERT­CPM	Techniques: Introduction, network construction ­ rules, Fulkerson’s rule for numbering 
the events, AON and AOA diagrams; Critical path method to find the expected completion time of a 
project, floats; PERT for finding expected duration of an activity and project, determining the 
probability of completing a project, predicting the completion time of project; crashing of simple 
projects.  

Module­4	
Game	Theory: Formulation of games, types, solution of games with saddle point, graphical method 
of solving mixed strategy games, dominance rule for solving mixed strategy games.  

Queuing	 Theory: Queuing systems and their characteristics, Pure­birth and Pure­death models 
(only equations), empirical queuing models (M/M/1 model). 	

Module­5	

Sequencing: Basic assumptions, sequencing ‘n’ jobs on single machine using priority rules, 
sequencing using Johnson’s rule­‘n’ jobs on 2 machines, ‘n’ jobs on 3 machines, ‘n’ jobs on ‘m’ 
machines. Sequencing 2 jobs on ‘m’ machines using graphical method. 

Course	outcome	(Course	Skill	Set)	
At the end of the course, the student will be able to : 

Understand the importance, phases, & limitations of operations research.
Formulate a real­world problem in OR as a mathematical model.
Apply PERT and CPM network techniques to solve project management problems.
Choose appropriate OR models to solve transportation problem, assignment model, game
theory, queuing theory and sequencing models.
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Assessment	Details	(both	CIE	and	SEE)	
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) 
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A 
student shall be deemed to have satisfied the academic requirements and earned the credits allotted 
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum 
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken 
together.  

Continuous	Internal	Evaluation:	

The CIE is the sum of Average of Two Internal Assessment Tests each of 25 marks and Any
two Assessment methods for 25 marks.
The first test will be administered after 40­50% of the syllabus has been covered, and 
the second test will be administered after 85­90% of the syllabus has been covered
Any two assessment methods mentioned in the 22OB , if an assignment is project­
based then only one assignment for the course shall be planned.  The teacher should not 
conduct two assignments at the end of the semester if two assignments are planned.
For the course, CIE marks will be based on a scaled­down sum of two tests and other methods
of assessment for a total of 50 marks.

Internal	Assessment	Test	question	paper	is	designed	to	attain	the	different	levels	of	Bloom’s	
taxonomy	as	per	the	outcome	defined	for	the	course.	

Semester­End	Examination:	
Theory SEE will be conducted by University as per the scheduled timetable, with common question 
papers for the course (duration	03	hours).	

The question paper will have ten questions. Each question is set for 20 marks.
There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub­questions), should	have	a	mix	of	topics under that module.
The students have to answer 5 full questions, selecting one full question from each module.
Marks scored shall be proportionally reduced to 50 marks.

Suggested	Learning	Resources:	
Books 

1. Operations	Research,	P K Gupta and D S Hira, 7th Edition, Chand Publications, New Delhi

2. Operations	Research,	R. Panneerselvam, 3rd Edition, PHI

3. Operations	Research	Theory,	Methods	&	Applications,	S.D. Sharma, Kedarnath Ramanath
& Co, 2012.

4. Operations	Research, A M Natarajan, P Balasubramani, Pearson Education, 2005

5. Introduction	to	Operations	Research, Hillier and Lieberman, 8th Edn,  McGraw Hill,

Web	links	and	Video	Lectures	(e­Resources):		
https://nptel.ac.in/courses/112106134

Activity	Based	Learning	(Suggested	Activities	in	Class)/	Practical	Based	learning
Use appropriate software tools to solve real world problems Operations Research for different
businesses
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NON­CONVENTIONAL	ENERY	RESOURCES	 Semester 7th 

Course Code BME755D	 CIE Marks 50 
Teaching Hours/Week (L:T:P: S) 03 SEE Marks 50 
Total Hours of Pedagogy 40 Total Marks 100 
Credits 03 Exam Hours 03 
Examination type (SEE) Theory 
Course	objectives: 

To introduce the concepts of solar energy, its radiation, collection, storage and application.
To introduce the concepts and applications of Wind energy, Biomass energy, Geothermal
energy and Ocean energy as alternative energy sources.
To explore society’s present needs and future energy demands.
To examine energy sources and systems, including fossil fuels and nuclear energy, and then
focus on alternate, renewable energy sources such as solar, biomass (conversions), wind
power, geothermal, etc.
To get exposed to energy conservation methods.

Module­1 
Introduction: 
Energy source, India’s production and reserves of commercial energy sources, need for non­
conventional energy sources, energy alternatives, solar, thermal, photovoltaic. Waterpower, wind 
biomass, ocean temperature difference, tidal and waves, geothermal, tar sands and oil shale, nuclear 
(Brief descriptions); advantages and disadvantages, comparison (Qualitative and Quantitative). 

Solar	Radiation	Measurement	of	Solar	Radiation	
Solar Radiation: Extra­Terrestrial radiation, spectral distribution of extra­terrestrial radiation, solar 
constant, solar radiation at the earth’s surface, beam, diffuse and global radiation, solar radiation data. 
Measurement of Solar Radiation: Pyrometer, shading ring pyrheliometer, sunshine recorder, 
schematic diagrams and principle of working.  

Module­2 
Solar	 Radiation	 Geometry: Flux on a plane surface, latitude, declination angle, surface azimuth 
angle, hour angle, zenith angle, solar altitude angle expression for the angle between the incident 
beam and the normal to a plane surface (No derivation) local apparent time. Apparent motion of sum, 
day length, numerical examples. 

Radiation	Flux	on	a	Tilted	Surface	Solar	Thermal	Conversion 
Radiation Flux on a Tilted Surface: Beam, diffuse and reflected radiation, expression for flux on a 
tilted surface (no derivations) numerical example. Solar Thermal Conversion: Collection and storage, 
thermal collection devices, liquid flat plate collectors, solar air heaters concentrating collectors 
(cylindrical, parabolic, paraboloid) (Quantitative analysis); sensible heat storage, latent heat storage, 
application of solar energy water heating. Space heating and cooling, active and passive systems, 
power generation, refrigeration. Distillation (Qualitative analysis) solar pond, principle of working, 
operational problems. 

Module­3 
Performance	Analysis	of	Liquid	Flat	Plate	Collectors 
General description, collector geometry, selective surface (qualitative discussion) basic energy­
balance equation, stagnation temperature, transmissivity of the cover system, transmissivity – 
absorptivity product, numerical examples. The overall loss coefficient, correlation for the top loss 
coefficient, bottom and side loss coefficient, problems (all correlations to be provided). Temperature 
distribution between the collector tubes, collector heat removal factor, collector efficiency factor and 
collector flow factor, mean plate temperature, instantaneous efficiency (all expressions to be 
provided). Effect of various parameters on the collector performance; collector orientation, selective 
surface, fluid inlet temperature, number covers, dust. 

Photovoltaic	Conversion	 
Photovoltaic Conversion: Description, principle of working and characteristics, applications. 
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Module­4 

Wind	Energy: 
Properties of wind, availability of wind energy in India, wind velocity and power from wind; major 
problems associated with wind power, wind machines; Types of wind machines and their 
characteristics, horizontal and vertical axis windmills, elementary design principles; coefficient of 
performance of a windmill rotor, aerodynamic considerations of windmill design, numerical 
examples. 
Tidal	Power: 
Tides and waves as energy suppliers and their mechanics; fundamental characteristics of tidal power, 
harnessing tidal energy, limitations. 
 Ocean	Thermal	Energy	Conversion: 
Principle of working, Rankine cycle, OTEC power stations in the world, problems associated with 
OTEC. 

Module­5 
Hydrogen	Energy:	 
Properties of Hydrogen with respected to its utilization as a renewable form of energy, sources of 
hydrogen, production of hydrogen, electrolysis of water, thermal decomposition of water, thermo 
chemical production bio­chemical production. Storage & Transportation Methods: Gaseous, cryogenic 
and metal hydrides, application of hydrogen, domestic and industrial safe burning of hydrogen. 
Geothermal	Energy	Conversion: 
Principle of working, types of geothermal station with schematic diagram, geothermal plants in the 
world, problems associated with geothermal conversion, scope of geothermal energy. 
Energy	from	Biomass: 
Photosynthesis, photosynthetic oxygen production, energy plantation, biogas production from 
organic wastes by anaerobic fermentation, description of bio­gas plants, transportation of biogas, 
problems involved with bio­gas production, application of bio­gas, application of bio­gas in engines, 
advantages. 
Course	outcome	(Course	Skill	Set) 
At the end of the course, the student will be able to: 

1. Describe the environmental aspects of non­conventional energy resources in Comparison with
various conventional energy systems, their prospects and limitations, the need of renewable
energy resources, historical and latest developments.

2. Describe the use of solar energy and the various components used in the energy production
with respect to applications like­heating, cooling, desalination, power generation, drying,
cooking etc.

3. Explain the need of Wind Energy and the various components used in energy generation and
know the classifications.

4. Understand the concept of Biomass energy resources and their classification, types of biogas
Plants­ applications.

5. Compare the working principles of fuel cells, wave power, tidal power and geothermal
principles and applications.

Assessment Details (both CIE and SEE) 
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. 
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the 
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be 
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ course if 
the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous 
Internal Evaluation) and SEE (Semester End Examination) taken together.  

Continuous Internal Evaluation: 

The CIE is the sum of Average of Two Internal Assessment Tests each of 25 marks and Any two
Assessment methods for 25 marks.

The first test will be administered after 40­50% of the syllabus has been covered, and the
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second test will be administered after 85­90% of the syllabus has been covered 
Any two assessment methods mentioned in the 22OB , if an assignment is project­based then
only one assignment for the course shall be planned.  The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.
For the course, CIE marks will be based on a scaled­down sum of two tests and other methods of
assessment for a total of 50 marks.

 Internal	Assessment	Test	question	paper	is	designed	to	attain	the	different	levels	of	Bloom’s	
taxonomy	as	per	the	outcome	defined	for	the	course. 

Semester­End	Examination: 
Theory SEE will be conducted by University as per the scheduled timetable, with common question 
papers for the course (duration	03	hours). 

1. The question paper will have ten questions. Each question is set for 20 marks.
2. There will be 2 questions from each module. Each of the two questions under a module (with a

maximum of 3 sub­questions), should	have	a	mix	of	topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks.

Suggested Learning Resources: 
Books 

1. Non­Convention Energy Resources by B H Khan, 3rd Edition ,McGraw Hill Education (India) Pvt.
Ltd.

2. Non­Conventional Energy Sources by G.D Rai, Khanna Publishers (2003).
3. Solar Energy by Subhas P Sukhatme, 2nd Edition Tata Mcgraw Hill (1996).
4. Renewable energy sources and Conversion technology by N.K.Bansal, Manfred Kleeman and

Mechael Meliss,  Tata Mcgraw Hill (2004).

Web	links	and	Video	Lectures	(e­Resources):		

https://www.youtube.com/watch?v=ybZbwKIB1Ic
https://onlinecourses.nptel.ac.in/noc23_ge04/preview.
https://www.youtube.com/watch?v=LOVZE9WalRE  Fundamentals of Photovoltaics
https://www.youtube.com/watch?v=BcVzc6IGwS0 This lecture explores factors that affect
the amount of sunlight reaching Earth's surface: e.g. orbit and tilt, scattering in the
atmosphere, weather, and diffuse vs. direct sunlight.

Activity	Based	Learning	(Suggested	Activities	in	Class)/	Practical	Based	learning 
Visit to Nearby power Plants, Solar Plants , Wind Mills etc
Case studies and Quiz.
Topic Seminar presentation.
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