Programme: M. 5S¢, (Phyaics)

Course Code: PHO=309 Title of the Course: Physics of MNon=tonventional Energy Sources
Number of Credits: 4

Effective from AY': 201 5= G

PFrereguisites for the | Stodent should have studied the enerpy soience 2t B5c,

COMITSE: level and aware of different types of renewahle energy
sourees and how to hamess energy from them

Dhjective: Ta develop the awarensss among M. Sc, I sadents shous
different types of energy sources and their applicaiion o
falve the predenl aiergy credg and our day fo day need of

ENETEY.

It also helps them to understand the basic phyabes involved
in dilTérent ways by which they can extracl the énergy Irom
winl, ocean, biomass, geothermal, solar energy sources.

It also grve them basic understanding ol fwel cell and
hydragen as an energy source for {ulure generabions,

Camtent: 1. An Iniroduction i Encrgy Saonrees Ell
Retewable and nonefenewable energy sousces, energy | hours
consumplion Cilobal amd Matonal scenznos, Prospects of
non=pomventional Enerpy Souncess scope and podential

Solar radiations

Exitra temesirinl radiation, Spectmal distnbution of solar
rediation, Solar constant, Measarement of selar radiations,
Solar radiation geometry, Flux on a plane surface, Latitude,
Declmation angle, Surface axmuth angle, Hour angle, Zenith
angle, Saolar allitude ample, expressson for angle hetween
incident heam and the narmal te a plane surface,

Solar emergy

Solar thermal power and it's conversion, Solar collectors,
Flat plate, Performance analysis of flat plate collector, Selat
concentrating collectors, Types of concentrating collectors,
Thermodyiamic lmits o concentration, Cylindrcal
collectors, Thermal analysis of solar collectors, Tracking
CPC and solr swing . Solar thermal energy stomge,
[hfferent systems, solar pond,

20

Applications: Water heating, Space heating & cooling, Solar [

digtillation, solar pumping, solar cooking, Greenhouses,
Solar power plangs

Solar pharoveltaic system

Photoveltaic ¢ffect, Efficicncy of solar cells, Semicondactar
materials for solar cells, Solar photoveltaie  system,




Standards of solar phatoveltsic system, Applications ol PV
system, PV hybrid system.

I, Wind Energy

Prnceple of wmd esergy conversion, Betr model, wind
milks= hormeonial axis and verbical axis, honzonlal axis wind
tarbines, their components, Vertical axis= Magnus effect,
Mndaras & Damrieus turbine. Analysis of acrodynamic forces
acting on wind mill bladss and estimation of power catput

5 Emergy from Biomass

Fhatesynthesis, Hio gns production Aerobic and anaerobic
bio—corversion process, Raw materials, Properties of bio gas,
Producer gas, Bilomass conversion fechnologies, Biogas
gencration  plants,  classification, advaniages  and
dissdvaiitages, Fuel propesties of blo gas, vhilization of
hogas.

&, bseofhermal Energy

Stracture of earth’s interior, geothermal sites, peothermal
regaurces, Principle of working, Hstuimation and natuse of
peathermal energy, Types of geothermal stabvins, advanced
concepts, Problems associated with geothermal conversion,

5. Emergy from the ocean
Princaple of ocean thermal emergy conversion, systems like

open cycle, closed oycle, Hybnd cycle, Energy fram tades,
basic principle of tidal power, single basin and double basin
tidal power plants, sdvantages, limitation and scope of tidal
energy. Wave encrgy conversion machines, power plants
based on ocean encrgy advastages and disadvantapges of
Wil SnErgy.

f, Fuel Cells
Intreduction, Design principle and operation of fuel cell,

Typea of fuel cells, conversion efficiency of fuel cell,
application of leel cells. EMcency of fuel cells, operaling
charactenistecs of fuel cells, Advantages and future potential
of fue] cells.

7. Hydrogen Energy
Properties of hydrogen asx a source of renewable energy,

Hydrogen Froduction methods, Hydrogen stornge, hydragen
transpartation, wilzation of hydrogen gas ag a fuel, hydrogen
as alternative fuel for vehicles, Development of hydrogen
cartridpe.
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lectures rutosialalaboratory work! feld work! [ project
wark/viva' seminars/lenin papers/aisigameits’
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Learming Crulecoimbes:

| Cemeral awareness amoang students regardmg energy
secior, s scenarios and cnsis.

2 How 1o hantess energy Ifom differen] non=coivenlional
energy sowrces ke sun, wind, geothermal energy, ocean,
fuel cell, biomass, hydrogen etc

3 The basic physics and lechmcal mincscies myvolved 1n
energy extraction from non convenional energy sources,

db. Undierstamd the uopartancs of utth®ing énengy wisaly of
else o [ace The dhre consequences.
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