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COURSE OUTCOMES
1 Show the need of energy conversion and the analysis of solar radiation. (K1)
2 Analyze solar radiation data, extraterrestrial radiation, radiation on earth’s surface and solar thermal
systems. (K4)
3 Identify the methods and analysis of Wind energy generation and its maximum power point techniques.
(K3) i .
4 Explain basic principle and working of hydro and tidal energy systems. (K2)
5 Explain the Biomass, Fuel cells and Geothermal energy, its mechanism of production and its
applications (K2)
. Text Book .
UNIT | Out Comes/ | Topics opics/Activi / Contact | Delivery
Bloom’s No. { P ty our Method
Reference
Level
Unit-1. FUNDAMENTALS
OF ENERGY SYSTEMS:
Q .
5 11 .| Introduction, | o TI.T2 5
- Energy conservation principle
= x
- 19 Ene_rgy scenario (world and TLT2 |
.2 India)
§ 13 Solar radiation: Outside earth’s L :
E ' atmosphere. ‘ ) Chalk &
[ @ ~ Earth sur.fa?e — Analysis of Talk, PPT,
5 E 1.4 solar radiation data T1, T2 y) Videos
il Animations
:.E .§ 1.5 Geumetry TL ™ 2
F‘E-’ :ié 1.6 Radiation on tilted surfaces T1.T2 2
29
> E . 1.7 Numerical problems T1, T2 l
= o 1R Utilization of different energy :
CH S Applications around the world T,T2
S & X7y Total 12
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N o Unie-2, 2, SOLAR THERMAL SYSTEMS
o e e _— . _
. Liquid fInt plate collections - 9
% 4 2.1 I'l, R3 Chalk &
8 . Liquid flat plate collections . Talk, PPT,
E E L2 Performance nnnlysis ' . "‘i ____2 Videos
1 = q Introduetion to solur nir Animations
g E 2.3 heaters T RS 2
= " 24 Concentrating collectory T1 R
= _g ' N ¢ 2
g8 ~ n s solar pond —_p 2
5 OV . '
S E E 26 Numerical problems. T1, R3 I
2'1@ fl,j, Solar Thermal 1
- , '
Sgh 2.7 Applications around the T l} R3
- "E . world |
5= E , Total 12
O E-S
. Unit-3. WIND ENERGY
- 31 Sources of wind energy T2, R2 I
8k .
g 4 3.2 Wind patterns - Types of |
@ E ’lurhinus ‘
22 [2, R2 2
- RO} 3.3 Horizontal axis nnd vertical Chalk &
= E _ axis machines T2, R2 2 Talk, PPT,
5 2 E 3.4 Videos
E Qg o Kinetic encrgy of wind T2. R2 2 Animatios
v YV~ . - 2
5 E -ﬁ 3.5 | Betz coefficient = Tip-speed T2, R2 i
= o & ratio — Efficiency - Power output
= g‘g ol wind turbine
'E & . 3.6 LSEltEli[}ll of generator 12, R2 I
5'. 22 synchronous, induction)
Oz & 3.7 |Maximum power point tracking, T2, R2 l
CBS  |Recent developments on turbines | I
used in wind power
Total 11
- — Unit-4. IIYDRO AND TIDAL POWER SYSTEMS
Basic working principl
4.2 B principle T1, T2 2
Classification of hydro systems; |,
1l 43 Large, small, micro 11, T2 2
2
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44 | measurement of head and flow —|  T1, T2 I Chalk &
2L Talk, PPT,
< ’Q" . T1, T2, Videos
g < 4.5 | Energy equation — Types I |Animations
- E of turbines —

& 9 _ T1,T2
o 0 4.6 | Numerical problems. 2
s @ T2
2 B 4.7 | Tidal power — Basics
& 2
L2 9 o _ TI
2 = 4.8 | Kinetic energy equation — ]
T = Numerical problems
& B _ Tl
e = 49 | Wave power — Basics 2
ol
- 2 o . TI
8 :.':G 4.10 | Kinetic energy equation 1
CBS | Collaborative works on Hydro 1
' and Tidel applications
Total 13
- ~_Unit 5. BIOMASS, FUEL CELLS AND GEOTHERMAL SYSTEMS
2 :
S 51 Biomass Energy: T1. T2 |
2B ‘ = TEVRT
E E‘ 5 Fuel classification — 1, T2, R3 1
=0
S g Pyrolysis — Direct combustion of]
S°s 5.3 heat — T1,T2,R3 2
i. % Different digesters and sizing.
22 5.4 TIL,T2,R3 | 2
V |32 g__ ¢ | Fuelcell: Classification of fuel | . - p1 | Chalk &
m -9 ' for fuel cell P Tﬂ"f, PPT,
2 2.8 5.6 Fuel cell voltage — Efficiency | T1, T2, R3 2 Videos
=59 Animations
—E_"‘g;: = 57 VI characteristics. Geothermal: T1,T3 |
& E 9 ' Classification —
= sg | Dryrock and hot acquifer - |
9S8 S ' | T1,T3
59 Energy analysis T3 |
cps | Biomass based Projects and = |
applications '
Total 13
CUMULATIVE PROPOSED PERIODS | Total 61
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Text Books:
S.No.
T1 John Twidell and Tony Weir,Renewable Energy Resoures Taylor and Francis -2™ edition, 2013
12 G.D.Rai, Non-conventional sources of Energy Kanna Publications 6" edition 2009.
13 | Ramesh & Kumar, Renewable Energy Technologies, Narosa Publishing, 3 edition,1997.
Reference Books:
S.No.
R1 John Andrews and Nick Jelly Energy Science: Principles, Technologies and Impacts, , Oxford
University Press, 2™ edition, 2017.
R2. Godfrey Boyle , Renewable Energy, Oxford university, 3rd edition, 2013.
R3 Ahmed and Zobaa, Ramesh C Bansal, Handbook of renewable technology, World scientific,
Singapore. 2010.
Web Details
1 https://www.classcentral.com/course/swayam-non-conventional-energy-resources-13039
2 https://onlinecourses.nptel.ac.in/noc22_gel4
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