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Té.l};S c. degres C;Z(is? the Ordinances, Regulations and syllabus relating to
i ted Colleges in Sci Yide Pamphiet No.151 and the Principals of the
affie’c d fg Studi i hereby informed that the recommendation made
by the Boat 'O tudies 0 Physics at jtg meeting held on 11™ May; 2010 has been
acoepted BY mle Acgdemm Council at itg meeting held on 10" June ,2010 vide item

N0~4-49 anc% that, in accordance therewith, the syllabus of Appiied C&n—p-onént '
paper “Solar and Applied Ener &Y Resources’ at the T.Y.B.Sc. Examination is as
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gcademic year 2010-2011. - een brought into force Wlth'effect from the

MUMBAI-400 032 ‘
21% July, 2010 L.R. Mane .
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The Principals of the.affiliated Colleges in Science.
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Copy forwarded with compliments for information to:-

1) The Dean, Faculty of Science,

2) The Chairman, Board of Studies in Physics,

3) The Controller of Examinations, :

4) The Co-Ordinator, University Computerization Centre,
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(D. N. Jadhavy
Ag. Deputy Registrar
(UG/PG Section)
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:Opy to :-

- The Director, Board of College and University Development, the Deputy Registrar (Eligibility and Migration
ction), the Direcfor of Students Welfare, the Executive Secretary to the to the Vice-Chancellor, the
- Vice-Chancellor, the Registrar and the Assistant Registrar, Administrative sub-center, Ratnagiri for information.

_The Controlle err o i 10 copies), the Finance and Accounts O)‘.ﬁc_e{ . 2 copit_zs), Becoid S.ection
Copies), Pubﬁcwoﬁsogfim?ﬁigs). Lthlz Deputy Registrar, Enrolment, Eligibility and Migration Section (3

P, the De uty Regi isti ig (2 ies). the Deputy Registrar (Accounts Section), Vidyanagari
i ar, Statistical Unig (2 COPLEs). . : dya

Copies), the gegut},e‘%lgg:trmsm:ﬁgﬁ:tlion S.‘egtion (2 copies), the Profes_sor-cum— Director, Institute of D:stamt:e
buyauon. (10 copies) the Birec{or University «Computer Center (IDE Building), Vidyanagari, (2 copies) the Deputy

BISUex (Special Cell), the Deputy Registrar, (PRO) the Assistant Registrar, Academic Auherities Unit (i copiesgna;lg -
, Assistant Regstray, Exscutive Authorities Unict { 2 copies). They are requested 1 treat G as action (okep P72
- “oncerned resolution adopted by the Academic Council referred to in the above cucc‘uhar arlst;hﬁ ?;1 f—?}is) T
g < . e v e Comsutuent Colleges LI (2 \
€Port will be sent in this connecion. e Aealvtul Ree= T Ué;n‘t'* g Computing Facility (1 copy). the

copy). - A2 : i 4o g
Y). the Depllty_ Account, Unit V (1 copy), the l“'?h.Tgeﬂ?.lfii[f{’nn?ASA {1 coov). the Superintendent, Post-

Centinnics 1
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Enclosure to Item No. {-_( " l_-[ o_,
o+ 6'\o

Revised Syllabus

for
Applied Component

(Solar and Applied Energy Resources)
at the
T.Y.B. Sc.
in the Subject of

Physics

(with effect from the academic year 2010 - 2011)
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University of Mumbai
TY B Sc (6 Unit or 3 Unit course)

S Applicd Component:
olar and applicd Energy Resources

. d syllabus in the subject of A
Revsli;UR%ES for the Third y
RE? adenic year 2010-2011,

Pplied Component: SOLAR AND APPLIED ENERGY
ear B Sc (Single / Double major subjects) will implemented from

student has 10 OfIer One Applied Component (AC) and it will have TWO papers carrying 60

narks each. Syllabus In each paper wilj be divided into 4 Units and it will be taught by 60
periods of 48 minutes duration each :

Scheme of Examinationg g\ q_

Applied Component; NON-COMVENTONAL ENERGY RESOURCES

Paper _ ] Title Marks
Paper- SAE-I Fundamental of Energy and Solar Energy 60
Paper-SAE-II Applied Energy Resources 60

Total A 120

Practical paper- SAEP- [ 30

Practicals Practical Paper- SAEP-II 30
Certified Journal 10

Viva-voce 10

Total B 80

Total A + B 200

N.B.
o Duration of the each Theory paper will be 3 Hours.
 Duration of each Practical paper will be 3 Hours.
o Acertified journal of Solar and Applied Energy Resources must contain a minimum of 16
Experiments with at least 8 from each practical paper.
e Every candidate will be required to perform two experiments, one each from each
practical paper.

- Acandidate will be allowed to appear for the Practical Examination only if the candidate
submits his/her certified journal from the Head of Department of Physics/Institute,
stating that the candidate has performed and completed the practical of Non
Conventional Energy Resources as per the requirements in syllabus.

* Each theory paper shall consist of 5 (Five) questions, one per unit with internal choice
and one question with questions from all four units.

* Two periods per week per theory paper and four periods per week per practical batch
are to be allocated in the work load
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University of Mum.bai
T Y B Sc (6 Unit or 3 Unit course)
Applied Component
" Solar and Applied Energy Resources

Energy and Solar Energy

Paper L: Fundamental of @1 5)

Unit-1 Classification of Energy Resource
. . S!
Fundamental of Energy — Science Advantages and disadvantages of

Importance of Non-Conventional Energy Sources,
coxll)ventional Energy Sources, Environmental Aspects of Energy. World Energy status, Energy

scenario in India. : .
Energy conversion: Salient Featurcs of Energy Conversion Act 2001, Various éspects_of
Energy Conversation, Principle of Energy Conversion, General Electrical Energy onversion

Opportunities, Combined Cycle Plants.
Energy storage: Necessity of Energy Storage, Energy Storage methods 405
Ref-BHK: Chapter 1: 1.3,1.5, 1.8, 1.10, 1.13, 1.14; Chapter 2: 2.1, 2.2,2.3,2.4,2.5, Chapter

3:3.1,3.2

and Technology:

(L-15)

Energy, The Earth, Sun, Earth Radiation Spectrum,
Extraterrestrial and Terrestrial radiations, Spectral energy distribution of Solar Radiation,
Depletion of Solar Radiation, Measurements of Solar Radiation, Solar Radiation Da}ta, Solar
Time, Solar Radiation geometry, Solar Day Length, Empirical Equation for Estimating Solar
Radiation, Hourly Global , Diffusion and Beam Radiation on Horizontal surface under cloudless
Skies, Solar Radiation on Inclined plane Surface.

Ref-BHK: Chapter 4: 4.1, to 4.14,

Unit -11
Solar Energy-Basic: The sun as a Source of

Unit- 111 (L-15)
Solar Thermal System: Solar collectors, Solar Water Heater, Solar Passive Space-Heating and
Cooling Systems, Solar Industrial Heating Systems, Solar Refrigeration and Air-Conditioning
Systems, Solar Cookers, Solar Furnaces, Solar Green House, Solar Dryers, Solar Distillation,
511 Solar Thermo-Mechanical Systems.

Ref-BHK: Chapter 5: 5.1 to 5.11

Unit-1V (L-15)
Solar Photovoltaic System: Solar cell Fundamentals, Solar Cell Characteristics, Solar cell
Classification, Solar Cell Module Panel and Array Construction, Maximum the Solar PV Output
and Local Matching, Maximum Power Point Tracker, Balance of System Components, Solar PV
System, Solar PV Applications.

Ref-BHK: Chapter6: 6.110 6.9

~
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Practicals:

ar cell: Solar rag;
1. Study of s0 . tensit t, '
tudy of effect of intensity v, .0 measurem ;
g' gp d onse of s?lar cenllﬂhon on efﬁcizrrlxt:uSl?g R meict
4: Solar er. Qonstruct:aoax} :ﬁld - y of solar cell
ke i
c : o or/ Reflect
ic Cell: I-V Characlon and Thermal coﬁzction

. Qri . Al
isc (Reﬂector) ‘ stics, O/P variation with temperatu
: re

ectral 1es

i : ;
9. Study . and dise, d their conversions.

10, Study of chareirie g ;
11.Use and study of solar copkergmg of chemical storage batteries.

12. Solar cell array constructio,

Optional:

Projects: o
1. Solar radiation and locg)

2. Solar distillation plant

3. Solar power incident on g, '
. su
4. Sun tracking rface with respect to sun ray

Field visits:
1. Visit to Thermal power /Hydro power stations

2. Visitto thegnal cooking stion like Shirdi, Mount Abu, etc
3. Demonstrations of the expriments related to the topics are éncouraged
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: it or 3 Uy
T Y B Sc- Physics ((16C‘il;1’ponent llQourse)

Applics rgy Reg 3
Solar and Applled Energy s“u“ces :
Paper 1I: Applied Energy Resources
nc i 1 ; (L-15)
Unit-I winds, wind Turblha Sitting, Major Applications of

i - Origin of Winds, Nature of W 5 -
\\;\/7:::11 IFOI::?S}: Basigs of Fluid Mechanics, Wind TurlS)II:;’/ if:d-g(;li
Their Conversion, Wind Energy Conversion System® ©o
Wind Speed and Grid Condition, Wind-Energy S
Programme in India.

Ref-BHK: Chapter 7: 7.1t0 7.13

Mamics, Wind Turbine type and
“¢| Hybrid System, Effects of
torage; E“V“Unmmtal Aspects, Wind-Energy

: (L-15)
nthesis Process, Usable Forms of BlomaSS their Composition,
Biomass Resources, Biomass Conversion Technology; Urban Wage 1, Energy Conversion,
Biomass Gasification, Biomass Liquefaction, Biomas.s to Ethayg) Production, Biogas
Production from Waste Biomass, Energy Farming, B1omass Enefgy Programme in India.
Ref-BHK: Chapter 8: 8.1t0 8.11

Unit-1I
Biomass Energy: Photosy

Unit 111 L (L-15)
Geothermal Energy: Applications, Origin and Distribution of teothermal Energy, Types of
Geothermal Resources, Analysis of Geothermal Resources, Exploration and Development of
Geothermal Resources, Environmental Consideration, Geothernul Epergy in India.

Ocean Energy: Tidal Wave, Wave Energy, Ocean Thermal Energy

Ref-BHK: Chapter 9: 9.1 to 9.7; Chapter 10: 10.1t0 10.3

Unit- IV | | (L-15)
Small Hydro Resources: Advantage and Disadvantage of Smallllydro Schemes, Layout of
Macro Hydro schemes, Water Turbines, Turbine Classification, Characteristics and Selection,
Generations, Present status .

Emerging Technologies: Fuel Cell, Hydrogen Energy.

~ Miscellancous Non-Conventional Technologies: Magneto Hydniynamics, Thermo electrical
Power Conversions, Thermionic Power Conversions.

Ref-BHK: Chapter 11: 11.1 to11.6; Chapter 12: 12.1 to 12.2; Chapter 13: 13.1 to 13.3
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; 'Practicals:

data measurement an,
f wind velog )
rement O Gy Vs

AN ,
: f fuel (coal ” (4, (power)
3, Caloric valuetssforag o (com'%k ' Blower, Anaemometer)
4. Study Of:l};‘:?lo dels: C onstr;k‘ucliol\]\%d and charcoal)
5. Wind mi : tig, ' and calibration
meters;n ' : . )
6. Low coast Anai‘nsl(())lar Y diPOnsl:-hq comparison of their efficiency
7. Measurement 0 ’ g l“Ctlon and calibration
8. Determinz.itlon Og tsf{[il‘él;aojfrergy Z)llitheter)
9. Construction an Mgy, ! hot water system
ion efficiey, "t small scale wind turbi
power conversio i scale wind turbine blades for angula i

10. Study of DC motor/ generat()r]“ertla, cost of construction etc. ular velocity,

11. Calorific value of various

12. Study of potential €Nerey Of\gla?Sses. .
of storage. er storage with reference to height and amount

1. Wind
2. Measu

Optional:

Projects:
1 Study of Biogas plan

2 Study of energy cycl o ey |
3 Financial Economic gjyation. Use of PC (Ref:Chapter-14 B H Khan)

Field visits:

1. Visit to The wind farm
2. Visit to the energy villae/School of energy studies
3. Demonstrations of the aperiments related to the topics are encouraged.

Reference:

Theory:
4. BHK: B H Khan- Non-Conventional Energy Resources
(Second Editin!
Publisher; 144 McGraw-Hill Education Pvt Ltd New Delhi
Year 200¢

2. RM: R Mort R B Murry- Energy Resources J T MacMillan
3. HPG: HP (%~ Solar Energy, Fundamental and Application, Tata

McGraw H!! New Delhi

i Solanki- Renewable energy Technologies ( A Practical Guide
5) PHI Learning Pvt Ltd New Delhi

Practica]:

1. Chetan i
for Beg”™™
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