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Sectional Energy Consumption of OECD and Non-OECD countries : Annual World Material Production
2008 Population | Total Primary Energy Supply | Total Final Energy Consumption
OECD 1190 million 4.56 toe/capita 3.11 toe/capita m Crude steel prOdUCtiOn: 1.4 billion tons
Non-OECD | 5498 million 1.24 toe/capita 0.86 toe/capita » Coking coal for steel production: 0.7 billion tons (= 0.1 tons per capita)
a_ 16 > World coal consumption: 3.3 billion tons (2.5 billion tons for fuel)
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T&r Calculation o'(the amount of solar energy

Reference
= World primary energy supply is about 1.5 toe/ year par capita

m 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
0.7 X1R2[m?2] X 1367 [J/m3s]
—0.7 X1.286 X101%[m?] X 1367 [J/m3s]

=1.23X10Y7[J/s]
=2.94X10%3[kcal/s] (=40000X 10%[kcal/day par capita])
—=2.94[Mtoe/s] (=1.5X10%*[toe/year par capita])

1 ? CO, Emission ftructure of Japanese PHEV

weight without battery  : 1380kg
Converted value 3 average daily trip distance : 30km
160g-CO,/km
et B L | e e | ot
130g-C01/km Ad_> ' Gasoline emission by electricity
EU2015 target g 200 | Country | kg-CO,/kWh
o0
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EU2020 target .E 150 ! I Ve, *a Cchina 1.034
2 .
]
E 100 I Russia 0.927
g II UsA 0.712
o 5 ||| uK 0.564
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Secondary Battery (kWh)

: @ Combination of solar and PHEV shows a significant effect !!! :
> 3m? of PV generates 2kWh daily, hence PV-PHEV is possible. :

» The amount of secondary battery is more important from a
viewpoint of CO, emission.

1 Energy Cé_ﬁsur'{ption Structure o i-PHEV

weight without battery : 850kg

:,25000 average daily trip distance : 25.4km
= '
s 20000 : ;
= 15000@HEV /"/‘ N B Electricity
£ PHEV Gasoline
§ 10000 | Currently planned
o PHEV BEV Mitsubishi iMIEV
2 | e p Weight = 1100 k
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2 |l‘ Price =4.6M JPY
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0CDD = 100-160 km
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Secondary Battery (kWi (2.3MJPY)

B There is an optimal amount of secondary battery dependsE
on the weight of vehicle and average daily trip distance.

B Hence, the spread of such an optimal PHEV must be
difficult in case of heavier cars and countryside.

€O, Emission Structure of PHEV in China

weight without battery : 1380kg
average daily trip distance : 30km
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“’?‘_"‘ Japanese TFC and CO2 Emission (1990-2001)

Japanese TFC qnd CO2 Emission (1973-2001)
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The Items o{ Final Energy Consumpﬁon
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Industrial Sector

O Manufacturing
o Material
o Steel
O Chemicals
o Cement
o Paper and Pulp
o Processing/assembly
o Foods
o Textile
o Nonferrous metal
o Machines
o Others

o Non-manufacturing
o Agriculture, Forestry &
Fishery
o Mining
o Construction

Residential Sector

Heating

Cooling

Hot Water Supply
Cooking

Power & etc.

ooooao

Commercial Sector

Transport Sector

e Passenger
— Car (Private)
— Car (commercial)
— Bus
— Airplane
— Ship
— Railway

* Freight
— Truck
— Airplane
— Ship
— Railway

Non Energy Use

— Asphalt, grease, paraffin, lubricating oil, etc.
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Change of Total Final Energy Consumption by Sector
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Energy Consumption per Passenger Transport Activity
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"Tjapanese Energy C,‘énsumption in Réside’nﬁal Sector

5 Tlapanese Energy Cénsumption in Residential Sector
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T.Iapanese Energy C\onsumption in Residential Sector

"‘:"’Japanese Energy C‘onsumption in Residential Sector
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= Student’s Presentation at 20th October
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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. electric
vehicle, 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 20th October
v You have to make a group which consists of 2 to 5 students.
v Discuss well about your presentation in your group.
v Presentation will start from 15:20 at 20th October

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 20th October.




