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SEMESTER -1l (Group A)
UG- SKILL DEVELOPMENT COURSE
SOLAR ENERGY

No. of Hours per week: 02 Total Lectures: 30

UNIT-I — Solar Radiation: (6 hrs):

Sun as a source of energy, Solar radiation, Solar radiation at the Earth’s surface, Measurement of
Solar radiation-Pyroheliometer, Pyranometer, Sunshine recorder, Prediction of available solar
radiation, Solar energy-Importance, Storage of solar energy, Solar pond

UNIT-I11 - Solar Thermal Systems: (10 hrs):

Principle of conversion of solar radiation into heat, Collectors used for solar thermal conversion:
Flat plate collectors and Concentrating collectors, Solar Thermal Power Plant, Solar cookers, Solar
hot water systems, Solar dryers, Solar Distillation, Solar greenhouses.

UNIT-I11I - Solar Photovoltaic Systems: (10 hrs):

Conversion of Solar energy into Electricity - Photovoltaic Effect, Solar photovoltaic cell and its
working principle, Different types of Solar cells, Series and parallel connections, Photovoltaic
applications: Battery chargers, domestic lighting, street lighting and water pumping

Co-curricular Activities (Hands on Exercises): (04 hrs)

[Any four of the following may be taken up]

1. Plot sun chart and locate the sun at your location for a given time of the day.

2. Analyse shadow effect on incident solar radiation and find out contributors.

3. Connect solar panels in series & parallel and measure voltage and current.

4. Measure intensity of solar radiation using Pyranometer and radiometers.

5. Construct a solar lantern using Solar PV panel (15W)

6. Assemble solar cooker

7. Designing and constructing photovoltaic system for a domestic house requiring 5SkVA power

8. Assignments/Model Exam.



Reference Books:

1. Solar Energy Utilization, G. D. Rai, Khanna Publishers

2. Solar Energy- Fundamentals, design, modeling& applications, G.N. Tiwari, Narosa Pub., 2005.

3. Solar Energy-Principles of thermal energy collection & storage, S.P. Sukhatme, Tata Mc-Graw
Hill Publishers,1999.

4. Solar Photovoltaics- Fundamentals, technologies and applications, Chetan Singh Solanki, PHI
Learning Pvt. Ltd.,

5. Science and Technology of Photovoltaics, P. Jayarama Reddy, BS Publications, 2004.
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Module 5 marks 10 marks al}/llgtrttfj
UNIT-I - Solar Radiation 3 2 35
UNIT-II — Solar Thermal Systems Section A | 3 | SectionB | 2 35
UNIT-I11 - Solar Photovoltaic Systems 2 2 30
Total 100
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Learning Outcomes:

After successful completion of the course, students will be able to:

e Acquire knowledge on solar radiation principles with respect to solar energy estimation.

e Get familiarized with various collecting techniques of solar energy and its storage

e Learn the solar photovoltaic technology principles and different types of solar cells for energy

e conversion and different photovoltaic applications.

e Understand the working principles of several solar appliances like Solar cookers, Solar hot water

systems, Solar dryers, Solar Distillation, Solar greenhouses
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Time: 2 Hrs SECTION-A Max Marks: 50M
Answer any FOUR questions. Each question carries 5 marks. 4 x 5M = 20M
1. What is Photovoltaic Effect

S Seronns Harado IMI ?

2. Discuss about Solar greenhouses
RS B TTR (108 €90 0c0HW

3. Define Solar radiation and its uses
A6 DECEaa0 X0 DEOLIED SIBO5 T RV VRD FrOBNE

4. Write about domestic lighting
QoS &DAIrAoW Teoh (1P0y Fratnaw

5. Discuss about Sunshine recorder
mdéd%& O?gé (1,0 3ByoeSIBD

6. Explain about the solar hot water systems
DPerd DA 20 b&bﬁgm DB

7. Explain the Solar dryers
A6 ot 8y Daddocsodw ?

8. How can we Store the solar energy
A6 38 D DG Do BFE

SECTION -B
Answer any THREE questions. Each question carries 10 marks. 3 x10M = 30M
9. Discuss about the Solar radiation at the Earth’s surface

S &H0BV0 &) G DEBLas0 (10 T500uSA0

10. What is solar energy? Explain its importance
G 3§ LITPAD ? TP FAVE(B DHOOEDN

11. Explain the principle of conversion of solar radiation into heat?
S DEG€0 DDCSorT &30 web& BoOH0E B DGR DBV

12. Discuss about the Solar Thermal Power Plant and its importance in daily life.
G BES DDE Foots 0y DdBocIBN SHOAKD Jedy BDI0S” TP FPAE S

€0 0AWL .

13. Describe solar photovoltaic cell and its working principle



A6 e Terans 26 dog), DTG 00K DIBAKD POV
DHBoZHEW

14. Define a solar cell. Explain different types of Solar cells?
APE00B0080 B0 ? TBS” 65w (0N DdBoIdB.
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Question Bank

Short Questions (5 Marks)
1. Define Solar radiation and its uses

A6 DEGEaa0 ) BB KOOI T VRAVDETPVR FrakwAw

2. Explain about the Solar radiation at the Earth’s surface
FPA 0BV A €Y G DECLIAN  (ATOy SOYoLSEAN

3. Discuss about Sunshine recorder
RorE§63y, Cs1>g6 (170 w38 yoeS OB
4. What is solar energy? Explain its importance
A6 33 LIMTAD ? D PAVE[HBR DHOOIDW

5. How can we Store the solar energy
A6 33 D DG Do BFE

6. Explain Pyranometer?
PES L6 DR DBBOLIIBD.

7. Explain the principle of conversion of solar radiation into heat?

&

S DEGea0 VDo &30 T HONG BoCOAE B WGV TPa3 VAN

8. Explain Flat plate collector.
DVBO Dgw VEGER D (1078 DSBOVI.

9. Explain Solar Hot Water System?
S DE 20 HEDA APON DDBOLOD.

10. Discuss about Solar greenhouses
S B T (i0y €90 0cAW
11. Explain solar Distillation and drier?
6 Desdo (distillation) 20B0sw o6 ©X0 DHBoBD ?

12. Explain the Solar Thermal Power Plant
A6 FBS D6 FrotS (0N DdBocHN

13. Explain photo voltaic effect and Solar cell?
e Serans @0k I Do A8y DDBOLHW

14. Define a solar cell. Explain different types of Solar cells?
PG00 ABDociaaw ? TBS” 65T (oY DdBOdBW



15. Explain series and parallel combinations of Solar Cells.
DeELOHVY 33 OOV DATP0BE WOTPTPORD DDA

16. Explain domestic lighting, Street lighting and water pumping?
20838 &DAPHOS G0, DO AIPeLD HOAK &6 VoA (0N DHBOBEIL

Essay Questions (10 Marks)

1. Describe how the solar constant is measured by using pyrheliometer?
PETIAPDLE EDATHD A6 YOS D DSore EeFE HPocsran?

2. Discuss about the Solar radiation at the Earth’s surface
0P EDBSVo DG €59) 6 DI ATy SOyoLSEAN

3. What is solar energy? Explain its importance and Explain Pyranometer?
638 OIMPAL ? TP PIEIB DD SO0 PEITEIE K0 DBBOLEILW.

4. Explain about Storage of Solar energy and Solar pond.
A6 33 D Joug B DEA L0050 G BODY (Fo&) L DHBoIH

5. Explain the principle of conversion of solar radiation into heat?
S D6EAD ADGorT &PoM™ HATONG BocB00E B DIEHVR VDB

6. Discuss about the Solar Thermal Power Plant and its importance in daily life.
G BOLES DDE Fot5 A0y DHOO1 SO Dby EDB0S” T FAWE[I

€000

7. Explain solar Distillation and drier?
A6 2o (distillation) 200050 G006 (0N DdBocsAW ?

8. Explain solar hot water system and Flat plate collector.
D& 20 90 00D DB DU 0863 D (1,0 DDBoIIW.

9. Describe solar photovoltaic cell and its working principle Explain Solar photovoltaic

applications?
6 T Serowd DS g PO O DJBOL DETERDHVK

DHB03NAD SO JG °eS° Sg’owé 2080 G, WRAVDGTPVDD DDBoLA

10. Define a solar cell. Explain different types of Solar cells?
PG00 EDowsdn ? SO 657 (10N DHOOLIL.

11. Explain series and parallel combinations of Solar PV cells and write its applications
Derd PV G000 363 00050 D808 DoGPareO)  Dd80tiad s0dasn
6 P Tgron§ Lutao B0, WRVDGT VRO OIVHD.

12. Explaining the following?
(a) Domestic lighting (b) Battery Charger (c) street lighting and water pumping

& 306 TP DB ?
(2) EE20R8 GBoh (b) 5000 &gh (C) O Brew HBC%W T°b ook



