9/28/26, 4:26 PM Unit 1: Introduction — Renew able Energy Technologies

Notes -'h Hindi

SUBJECT

RENEWABLE ENERGY TECHNOLOGIES

PREPARED BY

TEAM NOTESINHINDI

Notesinhindi.com

2026 Edition

about:blank 1/25



9/28/26, 4:26 PM

about:blank

Unit 1: Introduction — Renew able Energy Technologies

Syllabus — Unit 1: Introduction

Unit Topics and Sub-topics

Unit 1:  Classification of Energy Resources

» Worldwide Energy Use/Demand, Reserves of

Introdu Conventional Energy Resources

ction
* Need of Renewable Energy

» Environmental Aspect of Energy Utilization — Climate

Change and Global Warming

» Renewable Energy Scenario in India and Around the
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1. Classification of Energy Resources

 Energy Resources d natural sources g, [5i=a g# 3uaifl energy
(St fasTet, heat a1 mechanical power) el g1

o SIchT SEIHTA R &t lighting, mfeat 3R factories & machines S
ASTHRT & Bl | giaT |

* B resource I 3T+t availability, cost 3R environmental impact

Bicht €, STt 93 &hed & foh 3O el 3R gl seadTe fohaT Sa|

o Classification T Ig 9T 311dT & fob &lF-41 resource A4 (limited) @
3R -8 Uepld H TR U< gl 8

o fohelt 32T ST energy policy 9 & Ugdl, 39 available resources @i
gl STHehRY g1 ST g

1.1 Types of Energy Resources

Energy resources ol J&Ad: &l diehi I classify fhar S g — ugarag fh
foha~ T # JERTI 91d & (Renewable/Non-Renewable), 3R gawr g fh 3
URuRReh § a1 7T (Conventional/Non-Conventional)|

Classification of Energy Resources

Energy Resources

Renewable (Non-Conventional)

Non-Renewable (Conventional)

Coal, Petroleum, Natural Gas, Nuclear Solar, Wind, Hydro, Biomass, Geothermal
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f@= 1.1 — Energy resources &I Non-Renewable (Conventional) 3iR

Renewable (Non-Conventional) sources ¥ divide fehar a1 81

(a) Non-Renewable (Conventional) Energy Resources

o Tdresources g Sl TRAT Tl Uga &Rl b 3 I |

o U IR STIHTA 8 STH TR d GIERT STea! A8l a-d, eRdifch S8 &+ | ofd| 9Tl
GUGE]

o fU®a 100+ el ¥ industries 3R transportation 31 U= TR W6 &,
g9y 311eT it g Y SATGTaR energy SR 361 & O gl €|

* 38 STaM ¥ pollution 8T 8, sAfT 88 "dirty " T "unsustainable"
energy sources ¥t &gl ST gl

Types (Sub-categories)

Coal eRell & 3feR 3« gU qRM ds-utef & &
31 (solid) fuel, geead: faste! a=H
3R steel industry # 3T gl 8

Petroleum (Oil) axd (liquid) fuel St transportation

(mifgaT, gars sTereT) 8k
petrochemical products S99 &

SIS BT 8

Natural Gas 3 eihd 9% (cleaner) fossil fuel,
fS¥epT g% cooking, heating,
3R fASTelt AR A gldT 8
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Nuclear Energy

Advantages

* Ig technology 3R
infrastructure Uget 9 9gd
fasfad (developed) g, safeig
SEIHTS hAT T & |

Ig high energy density
IEd g, I ISt A § 9ga
SATGT Soll [Hadt g (especially

petroleum 3R nuclear)|

g g 099 3R 999 R U
S, consistent fawie @
gohd &, weather TR ik =gt

gl

Uranium Si¥ radioactive
elements & nuclear fission ¥ gar
g7 aref) of, it sga ot g &
fSsTel a1 Wend ! 8

Disadvantages

* Jg HifAd A1 H § 3R AR
SEIATS 9 U fad T kg @H
gl gohd Bl

o S IR CO2 3R 37
harmful gases At g, St

pollution 3R climate

change FgKAT €1
o 3ch extraction (@=H) 3R
transportation

environment &l JHHH Tgar
Gehdll §, S mining ¥ WA

TR g

(b) Renewable (Non-Conventional) Energy Resources

« Fdresources g Si=8 Uepfd Ga AR "refill" FHdl Edl & (I Ter I
fAehetdT & 3R gaT eldl] Igdt §), SHfeI SEAHTA e UR T WH gl 8id |

« 3% environment-friendly A1 STdT 8, SRilfeh 379 pollution sIgd A
gId18 3R greenhouse gases T gl g-d|

« Technology s8R g & g-ichl cost hTthl H 8 &, ST & 31d

conventional resources @t sl TR S 33 &

Types (Sub-categories)
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Solar Energy ST <hl LTt & e farstedt (solar

panels) a1 heat (solar water

heater) teT &=

Wind Energy gar b fd (kinetic energy) &
turbines g farsteft 9T T

Hydro Energy gga g1 ik gt bt Soff T turbines
gATR fastef! OaT &er (S dams #)

Biomass Energy gg-ulel, heeli o waste, a1 organic
material &l STeTTeRR AT process
SHofl daT AT

Geothermal Energy ¢RI b 3igR Y THY (heat) &1 sTdHTA
hXch fersTet] ST AT heating &1
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Advantages Disadvantages
o Ig Y @H T8I gid, 3AIY « BT (initial) setup cost
long-term energy security T FATGT 81 Hehel! B,
ad 8l especially solar panels aT
« Environment-friendly §1d & wind turbines TH |
3R pollution/greenhouse o ggHgH R R & (S
gases dgd %A T ehd & d # solar 781 Aerdr, faar gan
. T ER setup B F aE & wind turbine =gl Tetdr),
running cost Sgd &H &l STt gafery supply g
2 (st a1 5 & ferg R bill consistent gl T&dll
EHESICES D] + $® resources (J9
solar/wind) & faT st aEn &
T8 (land) T1feq gidT 81

1.2 Features / Characteristics — Comparison

Non-Renewable Renewable (Non-
(Conventional) Conventional)
Availability Hiffa (finite) 8 Practically unlimited
&, 19 dch TR, gaT 3R
ar elE &
Environmental SM IR CO2 3R 3 Sgd A AT hls
Impact harmful gases pollution g axd
IfStd ad &
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Cost Pattern Initial cost A B Tahd!  Initial cost SATET gt
&, ofche extraction g, dfchT 91 & running
3R transportation COSt 9Igd hH Bl &

costly &
Geographic Fel & +ff transport fohet particular STg &
Dependency fohg <11 Fend € climate R ek & §

(S solar a1 wind)

Real-life Example: T& traditional power plant coal STaTeRR farsTet!
gH1d1 € (non-renewable), STafs I SHTE & U @711 Qb solar farm s
Y A1t  fastelt ST & (renewable) — T farsTett &4 8, Afehe S9enr
source 3R environmental impact fegper 3117 21
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2. Worldwide Energy Use/Demand and
Reserves of Conventional Energy
Resources

« g1 R H energy demand IR 9 W1 8, 3R g8k 2T fg& ot
4t conventional resources ¥ g1 fohar SITdT 81

« Population &, industries % 3R lifestyle Fa1&T energy-
intensive g @l asig ¥ global demand ITd-&3-T1dl ¢ ! g

« Developing countries (Si¥ ¥Rd, @) # demand &9 dsil 9§ 96 @1 8,
Iifeh @8l industrialization 3R urbanization asfi ¥ g1 @ 1

Global Energy Demand — Rising Trendag?ﬂ R TR

Energy Demand

Years —

@ 2.1 — Population 3R industrialization ¥ & TrI-T1 global
energy demand t @R 9¢ @I 81

2.1 Reserves of Conventional Energy Resources
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« Reserve &l resource i ag AT g STt 31} STHIH & 3iex HIS[G & 3R
S economically extract fohar ST ehdT 81

» g conventional resource &l reserves Hiffd g, iR 3 SEIHTA bl
rate 9§ SiTSTT TR ST & fob & feba=t Aretl & e g Tebd1 81

(a) Coal Reserves

Coal g # ¥e FaTeT /T # 3U«d conventional resource g, 3R g8eh!

reserves 3= fossil fuels & comparison H TeH AT GHY (hs GIhI) deh Il
Gohd! & | 39 J&Ad: fasTell 91 iR steel industries H &1 fohar FTAT 8|

(b) Petroleum (Oil) Reserves

Petroleum reserves coal & comparison ® & §, 3R transportation sector
(mifgar, garg STeret) <hl Igd AR) S 34 & O3 gidl &1 39eh! hiAd global
political situations & +ft srtht gafad gl 81

(c) Natural Gas Reserves

Natural Gas @t 3rdefiehd d1% (cleaner) fossil fuel | ST 8, Rifch 39 STl
TR coal T oil T A pollution BT § 1 ST ITIHTA BRI & cooking, heating, 3R
farsteft M A giar 81

Coal Electricity oY SITGT JUeTe,
generation, Steel cifer diffa
industry

Petroleum Transportation, dsit ¥ gedl reserves

Petrochemicals

Natural Gas Cooking, Heating, Coal @ pH, afh
Electricity 3rderehd clean
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g1 ¥4@: fSia=it dsit 9 g1 8 conventional resources T S¥dHTe & a1
&, 3d- gt dol T Sch! reserves &hH gld! ST et & — Tgt 31T TcTche
renewable energy hl SI%Rd I 3R AT AT &
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3. Need of Renewable Energy

» Renewable Energy @ s"d sufciT 9 @1 & Hifd conventional
(fossil fuel based) resources EifAd § 3R environment @t Jhd™

)
o STHI JhTg fossil fuels TR fARAT & hech TTH 3R ATAR U T+

dlet sources ! dith g 8l

o g ST fohll Teh 22T ddh HIHd -Tgl g, aRilfeh climate change T 3™R
quff qerf R uysaT 81

3.1 Renewable Energy &l SReId & J&I HROT
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Depleting Reserves: Coal, oil, 3R natural gas Si¥ conventional
resources Hifad AT H § 3R Ueh foT 11 A8 @H &t Hehd! &, gEleiy a7+t
¥ alternative sources dIR AT S 3|

Environmental Pollution: Fossil fuels Si&™ & ga1 & harmful
gases (SI& CO2, SO2) Serd &, ’oie air pollution 3R health
problems @t g

Climate Change: Fossil fuels & fAehe= areft greenhouse gases
global warming 3R climate change T 9¥ 981 BRUT 5, G
renewable energy 39 HH fhaT ST TehdT 5

Energy Security: ST 327 31U+l 9K} energy $i%xd import fhy g

fossil fuels ¥ g xd &, d renewable energy 31U 37U g i
energy production J¢T ¥ehd & 3R import TR FH¥RdT &H PR Tohd &l

Rising Energy Demand: sgdt population 3R industrialization @t
goTg ¥ energy ! $T&xd oiTIdR 9¢ 6! 8, [oid f@%h conventional
resources ¥ Y1 A1 Jfhdl g

___________________________________________________________________________________________________________________

Renewable Energyaﬂm— B dRUT

Depleting Climate
Reserves Change

fa3 3.1 — Depleting reserves, pollution, climate change, 3R energy

security — Ig ORI fAcia renewable energy 6t $%xd -1d 81
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Renewable Energy 319+ & Challenges
Advantages e Renewable energy
« Long-term # energy &t systems & &l initial cost
fRaR (continuous) supply It SITaT gt Hehell gl
ghifad axare| « Solar 3R wind Si¥ sources
« Pollution 3R greenhouse weather R AR &d §,
gas emissions I &Tthl hH gafdiq energy supply gAeT
HRATEI consistent gl gl

e Local level g energy
production gTeRR import U
T hH et 21

o 93 industries 3R
employment & Hid a1 ahxdT
g (S solar panel

installation)1

Real-life Example: Sgd & 321 31« 370t fasTelt IdTe & (power
generation capacity) @l Ue &1 fg&T solar 3R wind 9 9@1<8 8, difch
coal-based power plants 9= fA+Rd1 H gt 3R wifd=a & energy ot #t AT

gl
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4. Environmental Aspect of Energy
Utilization — Climate Change and Global
Warming

 Global Warming &1 ddcd g eRd1h average temperature o €R-
¥R Igd ST, S g=Ia: greenhouse gases & atmosphere # sig &l
geig A BT gl

« Climate Change global warming o g! &mueh gRurH g, fSa# #iad &
patterns, temperature 3R rainfall & dis 999 9o Iei- dlat daad MTd

gl

4.1 Energy Utilization 3R Climate Change <1 9at]

* 79 gH coal, oil, 3R natural gas Si¥ fossil fuels STdTRR energy a1d 8, af
a4 gl /AT H Carbon Dioxide (€C02) 3R 3= greenhouse gases
atmosphere & fAadt g1

« Jg gases atmosphere H T "cover" S IT qdll €, ST GIST <hl THI <hl &Rt
% R g trap X @l & — 39 Greenhouse Effect gl SIdT g

o St Sam@T energy fossil fuels & g, Id+Tt g1 $A1@T greenhouse gases
g-ifT, 99 global warming iR a1 gt SIT@Et|

Greenhouse Effect — Basic Concept
Gmpnhaumg_a\mr

Heat trapped 3@R I %8 oIt &

Earth's Surface
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f@3 4.1 — Greenhouse gases TSl ! ITHT bt eRelT F I8 81 ST o,
S &Rl @1 temperature €R-4R sgarsaT 8l

4.2 Effects of Climate Change and Global Warming

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Rising Temperatures: eRdt &7 average temperature AR ¢ 8T
g, [S9@ heat waves 3iR extreme weather events 3@ 3 &1

Melting Glaciers 3R Rising Sea Levels: Polar ice caps 3R

glaciers fud g 8, fSIE¥ g T STA%R 96 81 & 3R coastal areas ol
X gl

Changing Rainfall Patterns: $ 3Tl d Igd vamaT AR (floods),
ot $© geTTehl § g@T (droughts) ¢ w8l

Impact on Agriculture: Sced HIGH 6l aoig T B! ol UgER THIfdd
gid1 8, {5 food security IR 3R USdT 8|

Health Impacts: Sgdr air pollution 3fR temperature W &
respiratory 3R heat-related SR ! T@1d 81

___________________________________________________________________________________________________________________
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Renewable Energy & f@es 3R gH IS AT &1 al
aret Environmental Benefits Consequences
« Renewable sources @ e Extreme weather events
fastelt 979 & almost &l (floods, droughts, storms)
greenhouse gas emission &t T=AT 3R intensity S
el gl <&l
* Air quality dgd= gidl ¢, fore « Ecosystems 3R biodiversity
AT T health TR RIS P @R (permanent) I
3R USAT & g dehaT gl

« Climate change &' speed
&1 1A T | Heg Aedl 8l

Real-life Example: fUec $© gereni # gfAar s # heat waves,
unexpected floods, 3R glaciers & fUgd= &l ge F¢t § — I3 35
global warming 3R climate change & ¥ Siiga 3@d 8, ST gE&a:
fossil fuel-based energy production ! a<Tg & gt 3T 8|
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5. Renewable Energy Scenario in India and
Around the World

« Renewable Energy Scenario Iardr g fos fhel a1 an gt g &
renewable energy o1 &I 3R growth fhd TR W 81

o TOH QT SI1AT & fob fohaeit farsTett solar, wind, hydro 8RR 8=
renewable sources ¥ I TGt £l

o 1Y g 39H Hidsy & T I91Q 7Y plans 3R targets it A« gid €1

5.1 Global Renewable Energy Scenario

« a1 R d renewable energy i installed capacity fUee o dreli § gd
dsit @ 9t 8, especially solar 3fR wind energy #1

« China, USA, 3R European countries gfa1 e 99 913 renewable energy
producers # ¥ §, 3R @GR A¢ solar/wind projects @3 8|

o o3 297 7 31U+ wfdsy & faw ambitious targets 7@ §, Y e RfAa a1t a6
39+t IR} fastelt renewable sources & a9HT (Net Zero targets)|

« Technology ® guR &l asTg ¥ solar panels 3R wind turbines & cost
f@et |rell # h1ehl A g3 8, [SI9d renewable energy 3@ Fa1aT affordable
R

5.2 Renewable Energy Scenario in India

« YRd renewable energy, especially solar energy # gf=ar & ot
(leading) 32Tt & T Yo S1che I¥R 38T &, Hifch TBT ATl WX T AT H ¢U
ST gidi 81
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« 9Rd WHR - renewable energy &l installed capacity e & fdig &g
ambitious targets 3R schemes & &I §, [S=H solar parks 3R wind
energy projects A &1

 Rajasthan, Gujarat, 3iR Tamil Nadu Si¥ I3 319+ 31w solar 3R wind
resources ! asig ¥ renewable energy production & 3 g1

« Rural areas # +t solar energy &1 s%HId §¢ TET &, especially 3 geTren! &
STel traditional grid electricity ggeT gfehe g1

Renewable Energy Growth — India 3R World

Rising Trend

Years —

fa51 5.1 — ¥Rd iR gfAa1 +R # renewable energy & installed capacity
IR 9¢ 8! 8

about:blank
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Advantages of Growing Challenges
Renewable Scenario « 92 9 W solar/wind
 Energy import & R¥Rar&a projects &7 & felq aIgd
gid1 8, fSIad q<r it energy SATET STHIF 3R investment
security g gl TqIRY BT B
« 5 jobs 3R investment « Grid @t renewable energy
opportunities daT gidl 8 bl variability (S 3d & solar
(manufacturing, 1 fA@=n) & according adapt
installation, maintenance)| AT Teh technical

« Rural 3R remote areas & challenge &

Y ferSTef! ag a1 STEH &1 ST
gl

Real-life Example: ¥Rd & Rajasthan <3 # s s solar parks gRar s
g9y 92 solar installations & 9 ST1d €, ST 89TRY 8RY 3R industries &t
g%, renewable fasTelt e oed &1

about:blank 21/25



9/28/26, 4:26 PM

about:blank

Unit 1: Introduction — Renew able Energy Technologies

6. Economic Analysis of Renewable Energy

Systems — Simple Payback Period
Technique

« Simple Payback Period g8 59 g fSiwd faheit renewable energy
system (S solar panel) & @RI TAT initial investment, 3T g
areft savings (S fastelt bill # eHt) & It axg aad (recover) g ST 81

« Ig renewable investments @t economically compare &= &l T&d
simple 3R common a3 g, W 3 @i o falg fSI=8 complex
financial calculations gl et gid|

« Payback Period fSia=1 &5 g1, investment financially 3a=1 SamaT
attractive A ST |

6.1 Formula

Simple Payback Period (¥Icl) = Initial Investment (Cost) /
Annual Savings (Cost)

6.2 Steps to Calculate Payback Period

1. Initial Investment Rt System (S solar panel setup) @i &t
el YBIATAT cost TdT &1, fTH equipment, installation, 3R 3=
charges <A gl

2. Annual Savings fA@ererET: I8 calculate AT foh 89 system & g2 1A
farsTeft bill & fehat srad 8t w6t § (a1 foha=t sifaRe income 818 8)1

3. Payback Period Calculate &T: Initial Investment &t Annual
Savings ¥ divide ek, I8 TdT @i foh fohas A1l | investment o 31

ST

22/25
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4. Result @&l Interpret &_AT: 3R payback period & g (S 4-5 &1et), af
investment 31T AT SITdT §; TR SATaT & (S 15-20 91t ), at 39 carefully
graex decide fhar SaT g1

Simple Payback Period —=Concept

Savings fR-¢fR Inv estment cov er @t %’

Years —

a3 6.1 — fSi9 point I cumulative savings, initial investment & sRTeR
81 STl 8, a8l Payback Period gl g

6.3 Numeric Example
HH ?ﬂﬁrq Udh solar panel system T Bt Initial Investment =
X1,00,000
Y9 system ) B JIld fooell bill H Annual Savings = 320,000

Simple Payback Period = 1,00,000 / 20,000 = 5 9HIc

AqAS — 5 91 § 9 system & AT T QT UHT QIO 3T ST,
3R ITF §I g arl IR savings pure profit T SEEt

6.4 Features of this Technique
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* I calculate AT gd simple §, 88 complex financial formulas &t
STReRd gl US|

* Ig investment o risk B quickly THS | Hgg Prdl § — A payback
period T AdeTd g A risk |

* Jg ITT-3TT renewable energy options @t 3TUH H STeal compare
& o folu STt 81

Advantages Disadvantages

o THSAT 3R calculate AT  Igtechnique time value

about:blank

g 3T g, for= feheit of money (It 37157 & G i

advanced financial value 9fasg & G T 31eT7 gid!

knowledge a1 2) ) &= A ) T

g STeg! gdT adT & b Bis Ig payback period & 91¢ g4

investment faha=it STea SaT1 dret long-term

91 999 St benefits/profits @l g
f@rdt|

Investors 3tk homeowners
G o felT Ueh quick

decision-making tool 81

Maintenance costs a1
equipment &I efficiency &
GHY & 1 37 dTett hHl i I8
& H 81 3@l |

Real-life Example: 13 R T Alfeich 370 81 hl Bd TR iR S-el oiTa@ I
Ugd Ig calculate &hedT g foh 3Tht investment fehdw Orett & amag marft|
3R payback period f&th 4-5 I1et 37T 8, 3R solar panel & life 20-25
ITeT Bicil &, I Tg 3 [T Teh Igd &l BrIaHS investment Afed gidT 8l
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Exam Tip: Payback Period &t formula g#em arg 7@ — Payback
Period = Initial Investment / Annual Savings — Ig numeric

problems & 9a& TG YT STH dTaT concept g
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