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Global energy balance

How to read statistics data ?

v Long-term viewpoint

v Suspect an interpretation and the data itself !
How to make a policy ?
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2012 Population

Total Primary Energy Supply

Total Final Energy Consumption

OECD 1254 million

4.19 toe/capita

2.86 toe/capita

Non-OECD | 5783 million
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Sectional Energy Consumption of OECD
and Non-OECD countries (toe/capita)

World coal consumption: 3.9 billion tons
> 3.2 billion tons (82%) is used as fuel
> 2.1 billion tons (54%) is used for electricity
» 0.7 billion tons (18%) is used to product steel
> Crude steel production: 1.7 billion tons

World oil consumption: 4.3 billion tons
> 2.6 billion tons (60%) is used for transportation
> 0.3 billion tons ( 6%) is used for electricity
> 0.6 billion tons (13%) is used to product plastics
> Plastics production: 0.29 billion tons




j“v’l consumption of the world and transport sector
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&‘f' Transition of the world population
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&‘f" Calculation ofithe amount of solar energy

Reference

= World primary energy supply is about 1.5 toe/year par capita
» 1.5 [toe/ year par capita] = 40000 [kcal/day par capita]

= Human need energy of 2000 [kcal/day par capita] to live.

Solar energy flowing into the earth
0.7xnR2[m2] x 1367 [J/m3s]
=0.7%1.286%1014[m?2] x1367 [J/m32s]
=1.23x10!7[1/s]
=2.94x1013[kcal/s] (=40000x104[kcal/day par capita])
=2.94[Mtoe/s] (=1.5%104[toe/year par capita])

We have not used it since fossil fuels were cheap!

N‘;’“ Next week'q student's presentétion

v Consider effective policy to reduce world’s fossil
fuel consumption by using statistics like today’s
lecture or following website first.

v http://www.iea.orqg/

v Then, show your assumption about technological
development such as ICT and AI, and
introducing schedule of the technologies to our
society.

v Evaluate the long term effect of the technologies
on the reduction of fossil fuel consumption till
2050 quantitatively based on your assumption.




3!"'!" Run frjﬁf%ge's'lé'tance of the Automobile

Rolling Air Acceleration Gradient
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> About 75% of the running resistance is proportional to vehicle weight
> 30% improvement in fuel efficiency is expected by 40% weight reduction

> In the case of electric vehicles, the heavy and expensive battery can be
reduced in proportion to the weight reduction of vehicle body

"!EV redues"h ic"{)'nsumptionh astically, but ---
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i » There is an optimal amount of secondary battery depends on the

weight of vehicle and average daily trip distance.

i» Hence, weight lightening of HEV (Hybrid-EV) is effective to reduce

cost of the optimal HEV, accordingly, its early spread.

: » In addition, the daily demand of 4kWh, which is generated by 6m?

of photovoltaic, can also be reduced by vehicle's weight reduction.

N b

ission Structure of Japanese PHEV
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im Combination of solar and PHEV shows a significant effect !!!
> 3mz2 of PV generates 2kWh daily, hence PV-PHEV is possible.

» The amount of secondary battery is more important from a
viewpoint of CO, emission.
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\v’éhicle's Weight Lightfning Technology will Save the World !

2012 Population Total Primary Energy Supply Total Final Energy Consumption
OECD 1254 million 4.19 toe/capita 2.86 toe/capita
Non-OECD | 5783 million 1.40 toe/capita 0.93 toe/capita
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Quiz

How to make a policy ?

&?'Japanese TFC and CO2 Emission (1990-2001)

N‘;r“ Japanese TFC :‘nd CO2 Emission (1973-2001)
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CIF: Cost + Insurnce + Freight
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.;a;anese Primary Enerqy Consumption per Capit; (toe/person)
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700
E 600
;;'_E) 500
é 400
o
%;,D 300
§ 200
£ 100
2
0
2000 2010 2020 2030 2040 2050
Year
= 7 BIET 4 V¥ —HBRBPIDOHE
EESEERM ZEESBFI EERM
o WiSEK o ER . IRE
o #HMR o BFE - BZXRAERE
o 88 o 858 - B¥BARRE
o {b% o @@ EAY.
o B¥+H o B7 - BB - REMmE
o AT - REIHE
o JEFEMR =) - REHE
o B 3]
o figfE - By
o JERERE - BYya8E
o 2FEHR - B
o ZOft - BYimE
- BYHiE
o EIKEE
o g% ETFINE-
o EEEER FRZ7 M. JU—R. K524, HilihE




Japanese TFC by Sector (Mtoe)

Total Final Energy Consumption (Mtoe)
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v Tjapanese Energy CPnsumption in Residential Sector

Japanese Energy Consumption
in Residential Sector / Mtoe
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"Tjapanese Energy C,‘énsumption in Réside’nﬁal Sector

- mépanese Pop‘u_]_atiliﬁ and The Number of Households
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&‘r Transition of pcipulation composition oﬂapan
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Next week's student's presentation

Japanese Populatioin / Million
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v Theme

v Consider effective policy to reduce world’s fossil fuel consumption by using

statistics shown in today’s lecture or following website first.
v http://www.iea.org/

v Then, show your assumption about technological development, i.e. ICT and
Al, and introducing schedule of the technologies to our society.

v Evaluate the long term effect of the technologies on the reduction of fossil
fuel consumption till 2050 quantitatively based on your assumption.

v Presentation and Submission at Nov. 26
v You have to make a group which consists of 3 to 5 students.
v Discuss well about your presentation in your group.
v Presentation will start from 15:00

v Every group have to make a 15 to 20 minutes presentation by using
Microsoft powerpoint.

v After the class, the slide (if necessary modified) which includes names of
the group member have to submit by e-mail to TA student.

v If you can’t contribute any presentation, you should submit more than 10
pages PPT file by e-mail to TA student by Nov. 25.




