M.E Semester: 2 Mechanical Engineering (Thermal Engineering)
Subject Name: Non-Conventional Energy Conversion Systems

A. Course Objective

e To present a problem oriented in depth knowledge of Non-Conventional Energy Conversion Systems
¢ To address the underlying concepts and methods behind Non-Conventional Energy Conversion Systems

B. Teaching / Examination Scheme

SUBJECT Teaching Scheme (;I'otql Evaluation Scheme Total
Lot | e | Totar | ©M | ThEORY E | ca | PR/
CODE NAME VIVO | Marks
Hrs | Hrs | Hrs | Hrs Hrs | Marks | Marks | Marks | Marks
Non
conventional
METH205-C | Energy 3 0 0 3 3 3 70 30 20 0 120
conversion
systems

C. Detailed Syllabus

1. Solar Energy: solar constant, spectral distribution of extraterrestrial radiation, beam and diffuse radiation,
Attenuation of beam radiation, equinox and solstice, solar angle, solar time, equation of time, solar radiation
measurements, pyranometers, pyrheliometers, estimation of average solar radiations. Flat plate collectors, its
components, absorber plate, reflective surfaces, their properties, cover plates, choice of material of cover plates,
basic flat plate energy balance equation and collector efficiency, thermal analysis of flat plate collectors and
useful design considerations of flat plate collectors. Focusing on concentrating collectors, their advantages and
disadvantages over flat plate collector general characteristics, thermal performance and design considerations of
focusing collectors. Photo voltaic cells, principles and circuit, properties and load, limits of cell efficiency, design
consideration and construction, types and adaptation of photovoltaic, advantages, disadvantages and
applications of solar cells.

2. Biogas & Biomass Energy: Biogas conversion technologies, biogas generation, factors affecting biogas
generation, classification of biogas plants, advantages and disadvantages of floating drum plant, and fixed dome
type plant, constructional details and design criteria of various biogas plants, selection of site, problems related
to biogas plants, fuel properties of biogas, utilization of biogas, biogas development in India. Biomass as a source
of energy, energy plantation, advantages, plants proposed for energy plantation, methods of obtaining energy
from biomass, biomass- gasification, classification of biomass gasifier, chemistry of gasification process,
application, advantages and disadvantages of biological conversion of solar energy.

3. Wind Energy: Brief history, wind data, wind measurement and measuring instruments, basic principles of wind
energy conversion, power in the wind, maximum power, basic components of wind energy conversion systems
(WECS), classification, advantages and disadvantages of different WECS, design consideration of horizontal axis
and vertical axis machines, analysis of aerodynamics forces acting on blades, performance of wind machines,
schemes for electrical power generation, site selecti/on consideration, energy storage, applications,
maintenance, safety, environmental aspects, economic consideration of wind machines.

4. Direct Energy Conversion Systems: Fuel cells, principle of operation and design consideration of fuel cells, their
classification advantages, disadvantages, work output and EMF of fuel cells, applications of fuel cells. Magneto-
hydrodynamic power generation - Principle of MHD power generation, MHD systems, their design problems,
advantages and disadvantages, problems associated with MHD, plant configurations, detailed analysis of MHD
generation. Thermoelectric power, basic principles, thermoelectric power generator, performance analysis
thermoelectric materials and their selection. Thermionic generation, thermionic emission and work function,
basic thermionic generator and its analysis. Recent trends in direct energy conversion systems.
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5. Hydrogen Energy: Introduction, Hydrogen Production methods, Hydrogen storage, hydrogen transportation,
utilization of hydrogen gas, hydrogen as alternative fuel for vehicles.

D. Lesson Planning

Sr.No. Date/Week Unit No. % Weightage Topic No:
1 15t 2°d 3ed Unit 1 20 % . 1
2 4" 5t gth Unit 2 20 % 2
3 70 gt ot Unit 3 20 % 3
4 19t 11" 12t Unit 4 20 % 4
5 13™ 14" 151 Unit 5 20 % 5

E.

ONO O WNE e

Instructional Method & Pedagogy

At the start of course, the course delivery pattern , prerequisite of the subject will be discussed
Lecture may be conducted with the aid of multi-media projector, black board, OHP etc. & equal
weightage should be given to all topics while teaching and conduction of all examinations.
Attendance is compulsory in lectures and laboratory, which may carries five marks in overall
evaluation.

One/Two internal exams may be conducted and total/average/best of the same may be converted
to equivalent of 30 marks as a part of internal theory evaluation.

Assignment based on course content will be given to the student for each unit/topic and will be
evaluated at regular interval. It may carry an importance of ten marks in the overall internal
evaluation.

Surprise tests/Quizzes/Seminar/Tutorial may be conducted and having share of five marks in the
overall internal evaluation.

Students Learning Outcomes

The student can identify different areas of Non-Conventional Energy Conversion Systems.

Can find the applications of all the areas in day to day life.

Recommended Study Materials

Text & References Books:

Non-conventional energy sources by G.D. Rai, Khanna Publishers.

Solar Energy: Fundamentals and Applications by H. P. Garg& Jai Prakash, TMH.
Solar Energy: Principles of Thermal Collection and Storage by S. P. Sukhatme, TMH.
Alternative Energy Sources by B. L. Singhal, Tech Max Publication.

Non Conventional Energy Resources by S.HasanSaeed and D. K. Sharma.

Fuel Cells by Bockris and Srinivasan; McGraw Hill.

Magneto Hydrodynamics by Kuliovsky and Lyubimoyv, Addison Publication.

Solar Engineering of Thermal Processes by Duffic and Beckman, John Wiley.
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