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CpeaHeronosoe notpebaeHmne sHeprmm Ha
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[atbl, coO6bITUA U UMEHa

1784 r. [lapoBaA mallnHa, YaTT

1825 r. MNapoBo3 CtedpeHCOoHa

1881 r. 14 saneKTpocTaHuuMa, 34NCOH
1885 r. AsTto ¢ IBC, lanmnep mn beHu,
1942 r. ApepHbin peakTop, Pepmu



XapaKTepHble noTpebaaemble MOLLHOCTM

* YenosekK, ega ~120 Bt Ha HaceneHue 3emnun 7.3mnpa. ~900 Bt

* YenoseK oborpes ~ 1KBT

 ABTOMOOUAb, MOLLHOCTb cropaemoro Tonsinea ~300kBT (~100 KBT moTop)

* JneKkTtposos, V10 MBT

* Camonert, bonHr-747 170MBT (dm/dt=4kr/c, H=43 M/K/Kr, «3wenoH»)

e CaMbIXl MOLLHbIN AMN3eNnb, OKEAHCKMIM Kopabab, 240 MBT («Ban» 100 000 n.c.)
* PakeTa, MNpoToH, 11 ctyneHb ~300 BT (dm/dt~31/c, H~100 MO/Kr, ~100c)

* [nobanbHaa notpebaaeman mouwHocTs 12 TBT=1013BT



PocT MMpoBOro Nnpovn3BOACTBa 3/IEKTPOIHEPTUN
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* B HacToAllee BpemA NPOU3BOACTBO 3/1eKTPO3Heprmn ~2.6 TBT
* [lona anekTposHepretnkn ~20% obuwero notpebneHmna sHeprum



CTpYKTYpPa MMPOBOTO NoTpebieHns sHeprnm

Renewable
® Traditional biomass 9%
® Bio-heat 2.6%
Ethanol 0.34%
® Biodiesel 0.15%
H 1 0
Fossil Fuel 78.4% - ﬁ;%‘:g‘;)"j{vgf"emt'°" b
® Wind 0.39%
Solar heating/cooling 0.16%
® Solar PV 0.077%
Petroleum Solar CSP 0.0039%
¥ Geothermal heat 0.061%
B Geothermal electricity 0.049%
- ®m Ocean power 0.00078%

T Nuclear 2.6%

Total World Energy
Consumption by
Source (2013)

Natural Gas



CTpYKTYpa MMPOBOro notTpebieHnsa aHeprm

FIGURE 1. Estimated Renewable Share of Total Final Energy Consumption, 2017

Muclear energy

79 7.;y Traditional
. o] biomass , :
= il fuel ‘I.I'I:Hnd.l'slr::larfbmmassf is the average growth rate
ossil fuels geothermal/ocean power of modern renewables
Modern renewables over the past decade
Biofuels for
transport
3.6%
Hydropower
4.2%
Biomass/solar/
geothermal heat
Note: Data should not be compared with previous years because of revisions due to Source: Based on OECD/IEA and IEA SHC.
improved or adjusted data or methodology. Totals may not add up due to rounding. See endnote 54 for this chapter.

* Renewables 2019, Global status report, REN21



CTPYKTYPA IMOBAJ/IbHOIO SHEPIONOTPEBJ/IEHUA, 2012

He 3Heprus
9%

MpombiNeHHOCTb
28%

* [nobanbHoe noTpebnenne 12 TBT

* [nobanbHOE NPOU3BOACTBO
3/1eKTPO3Heprun 2.6TBT (22%)

Mpouee
35%

TpaHcnopTt
28%

International Energy Association (IAE) 2012



JN1eKTPOaHeprma

* [1poM3BOACTBO NEKTPOIHEPINN PACTET exerogHo Ha 3-4%

e [lona notpeb/1eHHOM 3/1EKTPO3HEPTrUM Bbipoca B 2 pa3a 3a 30 net

% of
Producers* TYh |world
total

24 000
People’s Rep. of China (4 985| 22.0
20 000 United States |4 271| 18.8
India 1128 5.0
16 000 Russian Federation |1 069| 4.7
12 000 Japan 1 026 4.5
Canada 634| 2.8
8 000 Germany 623 2.7
France 559 2.5
4 000 Brazil 552| 2.4
0 Korea 531 2.3
1971 1975 1980 1985 1990 1995 2000 2005 2012 Rest of the world |7 290| 32.3
B Fossil thermal Nuclear 1 Hydro Bl Other* World 22 668) 100.0

2012 data



Kak noTpebnatoT 3N1eKTPoaHepPruo?
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Total final consumption from 1971 to 2012
by sector (Mtoe)
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B Industry E Transport Other*

* CenbcKoe x03-B0, cpepa 0bCnyKMBAHUA, XKUNbE U MNP.



[nobanbHOE sHepronoTpedbaeHne ceroaHa: @aKThbl

* [nobanbHasa NOTPebHOCTb B 3HEPIMMN B COBPEMEHHOM MUPE
COOTBETCTBYEeT MoLLHOCTK oKkoso 1013 BT. Nnun 3a roa B mupe cxuraercs
okono 10° T opraHmMyecKkoro Tonaunea.

* 32 COTHM MUJIZIMOHOB N1IET Ha 3eMJie B pe3y/ibTaTe bBUoOXMMMYECKON
3BOMOLMM obpa3oBanock 10'° T yrna, HedTU U rasa.

* locTynHbiMU ABAAtOTCA okono 1013 1 yrna, 102 T HedT™ 1 1012 T rasa.
* Temn npupocTa nckonaemoro opraHmnyeckoro tonamsa 107 t/ropa,
* PocT 3HepronoTtpebaeHns ~2% rog.

* Ha gonto Tenn10BOMN 3HEPreTUKMN B MUpe cenyac npmxoamtca okono 80%
NPON3BOAMNMOUN SHEPTUMN.

* B XX BEKe YNC/IeHHOCTb Hace/ieHMss B MUpe BO3pOCaa NpUmMepHo B 4
pasa, a sHepronoTpebneHmne sospocno B 10 pas.



[nobanbHaa aHepreTnyeckas npobiema

* Hapo ~1013 Br=10TBT

* MMoTpebnsiem B 1000 pa3 6bonbLIEe NCKOMNAEMDbIX
pecypcoB, Yem obpa3syeTcs.

* AIcKonaemoe TON/NBO «CKOPO» 3aKOHYUTCA

OTKyaa 6paTb aHepruo???



ROHTPO/IbHbIE BOMNPOCHI:

» KakoBa rnobanbHaa notpebnaeman MOLLHOCTb?

» Kakune Bbl 3HaeTe rnobanbHble pecypcbl aHeprun? MNMpusegnte mx
MaKCMMa/ibHbl€ MOLLHOCTMW.

* 13 yero no/ly4atoT OCHOBHYIO 4YaCTb 3HEPrmn, NPOU3BOAMMON B MUpe?

» KakoBa J0/151 TeN/IOBOM 3HEPrum B coBpemeHHomM H6anaHce NnponsBoaCcTBa
SHEprun.

» KaKoBa [,019 3/1eKTPO3HEepPrmm B coepemeHHOM H6asiaHce NpPou3BOACTBa
SHEeprun.

e KaKyto 00N10 B COBPEMEHHOM NMPOU3BOACTBE 3HEPTrNUU 3aHUMALOT T.H.
BO306HOBASAEMbIE UCTOYHUKU SHEPTUMN.

* YTO TaKoe ycnoBHaA eaAnHULLA TonamneBa? B yem oHa BblpaXKaeTca?
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CoNHLUE — raBHbIM MCTOYHUK SHEPTUKN ANA
*KU3HU

3 O (11M=10%4) B roa Ha 3emnto, ~1017 Br=100 MNBT

7
= \ E j/// 1 yac sHeprum ConHua ~ BCSA MMPOBas rogoBas

\\ NOTPebHOCTb 3HEePrmu
/-——/—-_/‘__
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JHeprmna ConHua Ha 3emne

Earths Energy Balance

Reflected Solar Outgoing

Radiation Longwave
101.9Wm? Radiation
2385Wm?
Reflected by
Clouds and ; _
Atmosphere : 40 Iv\;ir:‘\géahenc

Back
Radiation

17 780 333
Thermals Evapo- Surface

Surface transpiration Radiation  Absorbed by
Surface

Net absorbed
0.9
Wm?

Earth Emitted

Reflected Energy

* buomacca
* BeTep, BO/HbI
* TeKylwlaa BoAa



Tenno 3emnu

Earth: CrosS Section

Atmosphere

Nitrogen, Oxygen,
Carbon Dioxide

Crust

Oxygen, Silicon, Aluminum, iron,
Calcium, Sodium, Potassium,
Magnesium

er Mantle

Plastic Mognesium, iron, Aluminium,

Silicon, Oxygen 700 - 1300°C

Iaqwer Mantle

livine, Pyroxene and
Feldspar 1800 - 2800°C

Quter Core
Liquid Iron, Sulfur, Nickel
and Oxygen 3200°C

Inner Core

Solid ron & Nickel 4500°C

* JHepruna uslydeHuna 3eMHbIX Heap
3,2 1013B1=32 TBT
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