Prof.Dr.rer.nat. D. Ali Ercan



HAVA
SU
TOPRAK
BITKI
HAYVAN
ORMAN —
DENIZ.... BUTUNSELLIGI

2.2013





http://www.spiegel.de/fotostrecke/kohlendioxid-ausstoss-schlimmer-als-alle-prognosen-fotostrecke-74801-4.html
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Fiziksel bir sistemin 6ziinde bulunan “is sigasi”

ENERJI = kuvvet x yol 1 kg.m?/s2 = 1 Joule

1g. Suyun sicakhgini (14,5 dereceden 15,5 dereceye)

1 Derece artiran isi1 enerji miktarina “ 1 kalori” denir.

s 110 cl
1 kWh = 3,6 x 10 J &
1 kWh = 860 kcal kcal = Cal

C+ 0, > CO, + 94,5 kcal/mol

2.2013



1 ton KAYAYAGI (PETROL) = 42 Giga Joule

PETROL FiYATI ~100 $/varil (159 It.) ~ 0,07 S/ kWh
ELEKTRIK ENERJISININ FiYATI ~0,13 S/ kWh
BENZIN FiYATI~ 2 $/It. ~0,25 S/ kWh
1990 fiyati 20 $/varil = fiyat artisi ortalama % 7,5 / yil
— 2050 lerde petrol “eko-teknik” anlamda bitiyor...
- “BREAK EVEN”

DUNYADA ENERJi SORUNU YOK,

PETROL SORUNU VAR !..
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ENERJI TUKETIM SANTRALLARI

2.2013

10



GUNES ENERJISI

GUNES
T =5778° K
: DUNYA

r=6371 km.

« 213,837 R e

S E=oTinr2/2142=1,76x10% W

G = 1,545x10%8 kWh/y x (1/2x2/5x1/40x0,01 $/kWh )

Y (GNP), ~ 70 TRILYON $
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ENERJI KAYNAKLARI

21.yy sonuna kadar...

DUNYA TURKIYE

KOMUR (10° ton) 400 0,50
LINYIT (10° ton) 450 1,80
PETROL (10° ton) 200 0,04
D.GAZ (1012 m3) 200 0,01
URANYUM (108 ton) 2,0 0,01

Toplam (Exa Joule) ~ 40000 ~ 80
enerji

1 kg. nat. Uranyum = 18 ton saf komir Th/U cevher orani
1 kg. U-235 veya Th-232 = 2500 ton saf komir  teorik 2,0+0,4

2.2013
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Nufus (milyon)

TUrkiyenin NUfusu

N =141,07632 / [1+14,224519 exp(-0,0334996885 T)]
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2013 yili Diinya ortalamasina gore
Niifus % 100 alindiginda,
Topraklarimiz ve Sularimiz % 54
Yenilenmeyen Enerji Kaynaklarimiz
% 17 oranindadir.

Turkiye Enerji bakimindan
% 80 disariya bagimhidir !

2.2013 16



Diinya Nufusunun Gelisimi 11
Milyar

10—

: d- 2,05
9—i c=

v 7

c : yillik ntifus artis hizi
d : kadin basina ¢ocuk sayisi
y : ortalama yasam sliresi

‘Roboﬁk

Endustri

Cuelle: LNFPA
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GELIR [G*]

'

DUNYA GELIR DAGILIMI

Fert basina ortalama gelir ~ 10 bin $
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ANLAMSIZ, GEREKSIiz

URETIM

SAVURGAN, CILGINCA ADIL OLMAYAN

TUKETIM PAYLASIM

~/

2.2013
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Niifus(milyon)-GSMH(milyar $)-Kurulu Giig(GW)

China 1347-7204-988

India 1210-1898-208

United States 315-15000-1039
Indonesia 238-847-34

Brazil 194-2477-114

Pakistan 182-209-22

Nigeria 167-245-6
Bangladesh 153-106-7

Russia 143-1858-229

Japan 128-5870-287

Mexico 112-1155-62
Philippines 92-225-16
Vietham 88-124-15
Ethiopia 84-30-2
Turkey 83-775-50
Egypt 83-231-27
Germany 82-3604-153
Iran 76-522-62

Congo 70-16-2
Thailand 66-370-48

2012 DURUMU

France 66-2775-124

United Kingdom 63-2499-357
Italy 61-2196-106

S.Africa 52-408-44

S.Korea 50-1116-85
Myanmar 49-55-2

Colombia 47-333-14

Spain 47-1478-102

Ukraine 43-165-12

Tanzania 43-24-1

Argentina 40-485-33
Kenya 39-34-2
Poland 39-514-33
Algeria 38-199-11
Canada 35-1737-137
Uganda 34-19-1
Irag 33-123-10
Morocco 33-100-7
Sudan 31-56-2

Peru 30-180-9

2.2013 21



GAYRI SAFi MiLLi HASILA (Milyar Dolar)
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74 Giga Joule/adam.yil

Milyar Ton Kaya yagi (petrol) Esdegeri Eneriji 700 Exa Joule
1 ton = 42 Giga Joule

12

Komur
Petrol

3 Dogal Gaz % 80

SPIEGEL ONLINE

Guc uretimi % 40
Ulasim % 20

el b Hidrolik } o 15
(1)

Nukleer % 5

Binalar % 15 Yenilenebilir
- 0
Diger % 5 enerji (gines, kiilek)

l 1990 2000 2010 2020 2030 I
*.2013 25

Oueller BP


http://www.spiegel.de/fotostrecke/grafiken-wo-kommt-2030-unsere-energie-her-fotostrecke-78594-5.html

Dunya Toplam Enerji Kullanimi

~ 13 Milyar tep (550 EJ)

~ 77 GJ/adam.yil
~ 5 ton CO,/adam.yIl
~ 2900 kw_h/adam.yil

2.2013

W Komur
W Petrol
D. Gaz
W Biyoyakit
| Nikleer
® Hidro
Diger
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Tirkiye Toplam Enerji Kullanimi
~ 120 milyontep (5EJ)

2.2013

~ 60 GJ/adam.yil
~ 5 ton CO,/adam.yIl
~2900 Kw_h/adam.yil

W KOmur
M Petrol

D. Gaz
® Hidrolik
M Linyit
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Elektrik Uretimi (GWh)

TURKIYE'DE ELEKTRIK ENERJISI URETIMININ DEGIiSIMI (1970 - 2011)

OLinyit W Diger Termik O Hidrolik + Yenilenebilir B Dogal Gaz
250.000 -

2011 Yili Uretimi: 229,4 GWh—__

200.000 -

150.000 -
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TURKIYE'DE ELEKTRIK ENERIJISI

KURULU GUC (57 GW)
500 milyar kWh

Calinti

~4 MILYAR S /yil

BRUT URETIM

240 milyar kWh NET URETIM

228 milyar kWh NET TUKETIM
212 Milyar kWh

% 15

% 48

% 95

% 93

0,7 kW/adam



KACAK ELEKTRIK ORANLARI

MARDIN % 73
SIRNAK % 71
BATMAN VY
DIYARBAKIR % 65
HAKKARI % 64

MUGLA % 3,4
CANAKKALE % 3,3
BILECIK % 2,9
KARABUK % 2,1
DENizLI % 1,3

30



FOSIL YAKITLAR

4 Total A
Petroleum
Coal

_ Natural gas )

1950-2010 arasi Atmosfere salinan

CO, miktari 120 ppm

1800

1850 1900
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Metric tons of Carbon/year (Billions)

C x (44/12) = CO,
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CO2 (ppm)

350

300

~o
o
o

200 +

150 ~

ORTALAMA SICAKLIK VE
ATMOSFERDE CO, DERISIMI

i

17°C

300 ppm

450

+1 ppm ~ 0,1 derece

—————

400

350

300

250
<Bin Yl

6°C

200

150

100

50

[ ]
Temperature (difference)

-10



PARTS PER MILLION

(Atmospheric CO, at Mauna Loa Observatory)
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Atmosfer (Troposfer)
WO

%79 N, + %21 O,
COZ g % 0’04

H = 15 km
p = 1,3 kg/m3
M = 10 kg.




Diinya niifusunun (7,1 milyar) % 70 ini barindiran 20 Ulke
Niifus (milyon) ve CO, yayimi (ton/adam.yil)

Indonesia 238
Brazil 194
Pakistan 182
Nigeria 167
Bangladesh 153

Mexico 112
Philippines 92
Vietnam 88
Ethiopia 84
Turkey 83

Congo 70
France 66




DUNYANIN GUCLU ORDULARI

1.ABD *
2.Cin *
4.Rusya *
3.Hindistan *
5.K.Kore *
6.israil *
7.G.Kore Diinya ordularinda toplam asker sayisi 22 milyonun
8.Pakistan * Uzerinde.. ve Diinya toplam savunma giderleri ~ 1,75

9-Tﬁrkiye trilyon dolar (diinya GNP toplaminin % 2,5 kadari)
10.Ilran

11.Vietnam
12.Misir -
13.Almanya

4 Fransa =



http://en.wikipedia.org/wiki/File:Leopard_2_A5_der_Bundeswehr.jpg
http://en.wikipedia.org/wiki/File:Leopard_2_A5_der_Bundeswehr.jpg
http://en.wikipedia.org/wiki/File:Leopard_2_A5_der_Bundeswehr.jpg
http://en.wikipedia.org/wiki/File:Leopard_2_A5_der_Bundeswehr.jpg
http://resimler.eglendir.com/resimler/helikopter-resimleri/6.jpg
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Termodinamik Denge > E; =E,

T=To/‘/20c ; =213,837 2 T=279,4% T*=6,2°C
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Temperature Anomaly (°C)
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Lreenland Antarctica

@data shows i lost rom Greenland and Antarctica The information comes from the new GRACE satelites, These sa®
aregravity meastring saelts thatare 100 times more sensifive thanthe previous generation of ravity measuring satlles, Wh
his data shows 5. contimuous loss of e from both ce shees, but more importanly, the loss rae s acceerating. Greenland los
230 igatons and Antarctca lost 40 ggatons in 2009, The aceeleraton in 2009 was 36 gigatons per year. A gigaton 1 ong billon
tons. The City of Los Angeles uses one gigaton of water per year, Combined,the i loss raiss s lvel by 1.1 mm per vear, every
year, and this RIGSRCRRRSINQIBYPLSY6 pREVEGE This means that we willcass the barier island stabily threshold about 2012 or
013, Reference: Felicogna, Increasing rate of ice mass loss from the Greenland and Antarcic ice heets revealed by GRACE
eophysical Research Leters, October 209,

1 mm [1,15tdt=70m > t=66 yil
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GRONLAND
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ANTARKTIKA

iklim degisiklikleri, kiiresel isinim sonucunda eriyen buzullarin ortam sicakligini ve tuz oranini
degistirerek okyanuslardaki sicak (kirmizi) ve soguk (mavi) akinti diizenini bozmasindan
kaynaklaniyor...

2.2013
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Atlantic Overturning Circulation: Today

North
“SAtlantic
Drift

Cold high-salinity water
with increased density
sinks to form
North Atiantic Deep Water

N

Gulf Stream
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http://www.carbonbrief.org/media/159114/amoc.jpg

KURESEL ISINIM SENARYOLARI

UN - IPCC TR 2...4 derece

_B1:2011-2030 B1: 2080-2099

/S
{

“A1B: 2080-2099

A2: 2080-2099



http://www.spiegel.de/fotostrecke/globales-jahr-der-mathematik-blick-in-die-ungewisse-zukunft-fotostrecke-94009-3.html
http://www.unep.org/
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2050 SENARYOSU BUYUK COKUS

NUfus 10 milyari asmis,

Petrol ‘eko-teknik’ anlamda bitmis, enerji
Atmosferde CO, derisimi 470 ppm duzeyinde,
Gezegende ortalama sicaklik > 16° C

Deniz seviyesi yukseliyor,

iklimde asiri olumsuz degisimler,

Ormanlar 7 milyon km? (% 15) azalmis

Collesme artmis, ~100 tur yok olmus,

~1 milyar insan gé¢ halinde.... olacak



Milyar

Buyuk kiyim !
110x(1-0,03)%°  2,18mpilyar

6liim orani = binde 45/yil

\ 6,1

|
1950 1960 1970 1980

Quelle: LNDESA
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21. Yuz Yil Esenlikle gecebilmek icin 4
kosul

Niifus artisint durdurmak ve geriye cevirmek. “kadin basina bir
ocuk”

Mevcut kurulu enerj{potansiyelini kullanmak,
savurganli "'yarﬂnamak,
’

Yasam tarzini degistirmek, az tiketmek,
tutumlu olmak, Az enerji kullanmak,

(1sil, foto voltaik ve kinetik formlarda)
Glines enerjisini kullanmak...



Ay’dan Diinya’nin Goriiniisii




