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Kuresel iIsinma,
Cevresel felaketler
Sera etkisi
Karbon saliminin azaltiimasi

Cozumler:
Yenilenebilir Enerji
Enerjide dititallesme
. Dekarbonizasyon (Karbon notr) : YEK artmasi
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2020-2022 Avrupada Elektrik Fiyatlari MWh
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Cost comparison: Solar photovoltaic versus
fossil gas in Europe

(Dollars per kWh)
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AB YEK 2020 Fosili Gegti

Renewables growth driven by wind and EMB=R

% share of electricity production in EU-27
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GUNES ENERJISI

Gunes Enerjisi
Temiz, Sonsuz, Hareketsiz, Sessiz, Sahipsiz,
Her yerden ulasilabilir, Esnek, Ucuz
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“‘Butin parami Gunes’e ve gunes enerjisine yatirmak

isterdim. Ne enerji kaynagli ama! Umarim gunes enerjisine
gecmeden once petrolun ve komurun bitmesini beklemek
zorunda kalmayiz!”

Thomas Alva Edison (d. 11 subat 1847 - 6. 18 Ekim 1931)
The Economist Dergisi kapagi 2022




GUNES ENERJISI

Gunes enerjisinin diger enerji turlerine gore avantajlari:
* Bol ve tukenmeyen tek enerji kaynagi gunestir.

» Temiz enerji turudur.

* Yerel uygulamalar icin elveriglidir.

* Disa bagimli olmadigindan, ekonomik bunalimdan bagimsizdir.
* Bircok uygulamasi i¢cin karmasik teknolojiye gerek yoktur.

» Isletme masraflari cok azdir.

Gunes enerjisinin dezavantajlari:

* Birim yuzeye gelen gunes 1sinimi az oldugundan buyuk
yuzeyler gerektirir.

-+ Gunes 1ginimi surekli oimadigindan depolama gerektlrlr —
=+ Glnes |§|n|m|ndan yaralanllan bircok teS|sat|n llk —
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Gunes Enerjisi

Solar collector
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Turkiye'de Giines Isinim Orani
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Photovoltaic Solar Electricity Potential in European Countries
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Turkiye Almanya'ya
oranla %100 daha
fazla isinim
altindadir.

Yearly sum of global irradiation incident on optimally-inclined south-oriented Global irradiation [KéWhinm?]
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PV potential in Europe

Photovoltaic Solar Electricity Potential in European Countries
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Irradiation:
Germany: ~ 900 h/y
Turkey: ~ 1400 - 1800 h/y

" Workshop: Advantages of and possible issues surrounding grid-connected PV power systems, Istanbul 16th February 2010 18
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Turkiye Gunes Potansiyeli (kWh/m? yil)
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Kocaeli Gunes
Potansiyeli:

Kocaeli'de

1 kW’lik gunes enerjisi
sistemi yilda

1.300 kWh/y1l elektrik
uretebilir,

gunde ise ortalama

4 KWh /gun elektrik
uretebilir

Tiirkiye Potansiyel Enerji Uretim Haritasi ,

SOLAR RESOURCE MAP WORLD BANK GROUP

PHOTOVOLTAIC POWER POTENTIAL

T MmO s gEC s

ESMAP  (IIXED

Long term average of PVOUT , period from 1994 (1999 in the East) to 2015

Daily totals: 3.0 34 38

Yearly totals: 1095 1241 1387 1534 1680 1826




Gunes Enerjisi Teknolojileri

GUNES ENERJiSi TEKNOLOJILERI
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http://www.dlr.de/en/Portaldata/1/Resources/portal_news/newsarchiv2007/fresnel.JPG
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Solar cell comp asitian: Surface area roquired for
1 kW power
Monoorystalline High-
performance solar cells
(5i)

7-9m*

6-7m*

Farkl teknolojilerle 1 Kwatt glic
elde etmek icin gerekli alanlar.

Palyscrystalline [5i)
75-10m’

Copper-Indium-Diselenide
g9-11m*

Cadrmium Telluride
12-17m?

= Amorphous Silicon
F 14- 20 m°




Gunes Hucresi ve Panel Gelisimi - 2020
B New Solar PV Cell Sizes
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Types of Solar Panels

E Polycrystalline Monocrystalline Thin-film Bifacial Module ,’,

o

hSolar Panel Solar Panel Solar Panel Half-Cut Solir Panel
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l

Poly PERC Mono PERC Half-cut Mono PERC Shingled Mono PERC

16 -17% 17 - 19% 18 - 20% 19 - 21.5%

Mono PERC MBB N-Type TOPcon N-Type HIT N-Type Back Contact
20 - 21.8% 21 - 22.5% 21 - 23% 21 - 24%
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Cell Efficiency (%)
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Best Research-Cell Efficiencies “NREL

1II-V Multijunction Cells Thin-Film Technologies Hybrid Tandems (2-lerminal)
(2-terminal, monolithic) © CIGS (concentrator) A Perovskite/Si S
LM = lattice matched ® CIGS A Perovskitelorganic oo e
MM = metamorphic O CdTe O Perovskite/CIGS 3) 940 ;
1MM = inverted, metamorphic O Amorphous Si:H (stabilized) m ILV/Si Geniblit e A

V' Two-, three-, and four-junction (concentrator) Emerging PV

¥ Three-junction or more (non: ) O Dye-sensitized cells b

A Two-junction (non-concentrator) O Perovskite cells
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Crystalline Si Cells
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Turkiye Glines Enerjisi Santrali (GES) Kurulu Glicii - MW
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China has already reached its
2030 wind and solar target

Rapid renewables acceleration means the 10-year target has
been reached in under 4 years
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Dunya PV Kapasitesi Hizla
Artiyor

Global solar capacity additions are

increasing exponentially .
The time to add 1 GW of capacity has fallen from a year to < 1 day D u nyada

2000 yilinda 1 yilda
1 GW kurulum yapiliyorken

Less than a day

2022 yilinda 1 gunde 1GW
PV kurulumu yapilyor.

2015:
One week
200
2010/11:
2000: More Two weeks

than a year l

Global solar capacity additions (GW)

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 7,

Data: BloombergNEF
Concept credit: Hannah Ritchie



Under today'’s policy settings, both solar PV
& wind surpass coal as the largest sources
of electricity before 2035

World electricity generation in the Stated Policies Scenario, 2010-2035

Solar & wind become the
largest sources of electricity
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: , Elektrik enerjisinde PERSONieYEAR
Negative European energy prices negatif fiyat rekor kird.

hit record level

Rapid rollout of solar and wind generation has The for 2022 1 4
outpaced ability to store power Economist

@3 The World Ahead | Business in 2025
Grid-scale storage is the
fastest-growing energy
technology

From giant batteries to compressed gas, energy
storage is booming
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Rlizgar ve glines enerjisi, enerji depolama ve
elektrikli araclar alanindaki enerji donlistimu
The energy transition is exponansiyel bicimde artiyor.

exponential

The energy sector is propelling huge growth in
the global battery market. Today, batteries are
the fastest growing clean technology

Wind: N
15% CAGR ~~~=

Battery storage: _
54% CAGR

Battery storage capacity additions

. EV battery annual growth
in the power sector

Solar: "
29% CAGR
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Gunes Elektrigi En Ucuz!
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T TBBTU GUNAM Giines elektrigi en ucuz enerji haline geldi %

* LCOE (Levelized Cost of Electricity) =
Belirli bir siirede (20-30 yil) elektrik tiretimi i¢in yapilan tim masraflar / Gretilen toplam elektrik enerjisi miktari (kWh)

» Gunes enerjisinin maliyeti hizla dugmektedir. Glines enerjisi Turkiye'nin en ucuz enerji kaynagidir..
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Stand: Juli 2024

Stromgestehungskosten [€cent,,,./kWh]
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Tesekkurler
Sorulariniz?
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