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Global Population

John Ritch, “The necessity of Nuclear Power: A Global and Environment Imperative™:,
http://www. world-nuclear. org, June, 2007
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1 tons of refrigeration: the capacity of a refrigeration system that can
freeze one ton (2000 lbm) of liquid water at 0 C into ice at 0 C in
24 hours. Equivalent to 211 kJ/min.
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7,300 | KWh/Ii
s
1 H 10.6 | KWh/Ff
KRR 10.6 | KWh/7 753k
7K H R 5 | KWh/fléy
W 0.02 | KWh/ZEgE
4 = 4,300 | KWh/Iif
o ((Z73%)
K 2N o 30 | KWh/72
&I pHy23s 20,000 | KWh/3g
. ((ZRLE)
XA K 3,400 | KWh/F
& 92,000 | KWh/3%
& & i -8 15,000,000 | KWh
BEICFEHGERE* 243,108, 000, 000 | KWh

i.gﬂ;{z,}? : Richard Wolfson, ‘Nuclear Choices: A Citizen s Guide to Nuclear Technology’, The MIT Press,1993.
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Decimal Relationship:

10-12 109 106 10-3 10-2 10-1
Pico(p) nano(n) micro(#) millilm) centi(c) deci(d)
pm nm am mm cm dm
-3 A3k E ¥ AW ARG
10t 107 103 106 10° 1012
deka hecto Kkilo(k) mega(M) giga(G) tetra(T)
Km ey  Mm Gm Tm
kW MW GW TW
+ % TE X LRI A7
100 1,000 10,000 1,000,000
B : hundred; -+ :thousand; #:ten thousands; 7 & : million
10,000,000 100,000,000 1,000,000,000
-+ & : ten million; ®&: hundred million; -+ i&: billion
1,000,000,000,000

e (@ 7R) : trillion
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1980 25$/kwh — retail price 10$/kwh
T$~8%/kwh (1990# )
6 million wind generators mounted on 300, 000 towers
70 story building each tower
— one tower per square mile

Biomass Energy # # i
Energy stored by living things can be released
quickly, through combustion.
Bacterial digestion converts biomass into
convenient liquid and solid fuel , methane from
animal waste, alcohol from corn .

Tidal Energy — hydroelectric plant

Geothermal Energy 1, 350MW facility in California
Heat 1s withdrawn at 80 times the rate at which 1t is
replenished.
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370 +
1 ¥® ¢ 280 ppm
360 ,
1950 &+ &~ %X #: 325 ppm
350 |- 2007 : 380 ppm
E; 340 |-
8N 330 |-
or -/& "%ﬁ ,‘72( .
120 ZW\/\M Je B E iR X0 2 ppm/year
g | SR K EE2 R R R & 0 450 ppm
7174 [ PO IR EPEPPI PP I B B P S

1960 1965 1970 1975 1980 1985 1990 1995 2000

year
Copyright @ Addison Weasley,

Data from National Geographic, October 2007
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As 1ce melts, polar bears
struggle to survive

Meltdown: the Alps

30


http://green.nationalgeographic.com/environment/global-warming/alps-meltdown.html?nav=FEATURES

“Climate Change and Global Warming~

“15000 Died in France Hot Summer at 40°C in
2003

International Herald Tribune l 7
Friday, August 22, 2003

The politics of heat waves = By Eric Klinenberg

Victims of a hot climate
and a cold society

NEW YORK attention to prevent fatal symptoms. The

r. Lucien Abenhaim, France's di- morgues reached capacity and refrigerated

rector general for health, resigned trucks arrived to store the cadavers. Com-

. this week after acknowledging mentators noted that the victims had ac-
that up to 5000 French citizens cessed the two forms of assistance that

died during the recent heat wave. The min- would have saved them, artificial cooling
ister for the aged said Thursday the num- and medical attention, only after they

“Abnormal Climate in Japan in Summer 2003
Significantly Reduced Rice Production.”
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GDP Per Capita $1000

Country by Country Economic Output and

Electricity Production (log scale)

100 -
Japan Unlted States
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10 g’rea
Russia
1 - Paraguay
Vietnam * oTajikistan
Mozambique
0.1 -
0.01 I I I |
0.01 0.1 1 10 100

Electricity Consumption Per Capita MWh

Source World Bank 1999



Generation BKWh

Electricity Generation and Economic
Growth 1950-2000
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Electricity Growth Rate
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Source: EIA
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® TEIFRHE Taiwan Power System
EoA =HE ity :
FERAFEBEERE : 40,9127 RE Installed Capacity : 40,912MW (End of 2010) s
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S &Kk Dr.

700 |

Could you predict the energy production for this wind park
either day-ahead or 5 hours in advance?

Each Day is a different color.

1

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Rosa Yang of EPRI, Presentation in AESIEAP 18th Conference, 2010, Taipei
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Dr. Rosa Yang of EPRI, Presentation in AESIEAP 18t Conference, 2010, Taipei
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Out Cover(stainless)

Rz & (40mm)

Thermos level{40mm pu foaming)
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Inner bucket water tank( stainless)
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Frame sus stainless organic whole

ABEZHRIEKE

Solarenergy used only strenghthen glass
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http://upload.wikimedia.org/wikipedia/commons/a/ad/Solarpipe-scheme.svg
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World Energy Outlook 2002 (International Energy Agency)
» that world energy demand will grow by two-thirds in the next 30 years;
» that fossil fuels will continue to dominate the energy mix;

» that nearly two-thirds of the growth in energy demand will arise in developing
countries;

» that financing the require new energy infrastructure is a huge challenge, depending
largely on the framework conditions created by governments;

» that international energy trade will expand dramatically;

« that natural gas demand growth will outpace that of any other fossil fuel, but will
itself be outpaced by demand growth for renewables;

» that transport will dominate the growth in oil use;
« that electricity use will grow faster than any other energy end-use;

» that the proportion of the world” s population without access to electricity will fall
by a third; or conversely, that 1.4 billion people will still lack access to electricity in
2030;

« that, on the basis of present policies, carbon dioxide emissions from energy use will
continue to grow steeply;

« that new technologies will emerge on the energy scene within 30 years; by a that it
will be much longer before they become dominant.



