ENGINEERING SOLUTIONS AND RECOMMENDATION FOR UN COP 15

The Strategy of JAPAN SOCIETY OF MECHANICAL
ENGINEERS (JSME)

Mutsuhiro ARINOBU (President of JISME)

TARGETS:To do our best for reducing the emission of
CO2 all over the world.

To realize challenging energy technologies, the wide
application of high efficiency energy systems, the
estimation of future improvement of energy efficiencies
and the financial payback period For
accelerating the prevention effect for global warming.
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The quantitative targets of Japan at 2020:
15% Reduction of Energy Consumption,
Compared with 2005

Severe Targets of Energy Saving:
Transportation: 50% is High Efficiency Next-
generation Vehicles & Continuous Mileage
Improvement of 28%

Power Generation: Promotion of Nuclear
Power 9 New Power Plants with 80%
Operating Rate High Efficiency Thermal Power
Plants IGCC &Wind Power 5 Million kW
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The Targeted Image of 2020 (15% reduction of energy consumption, compared with 2005)

Industry
@Introduction of cutting-edge technology
@ State of the art R&D

Transportation
@ Continuous mileage improvement

l
ca 28% of improvement within 15 years by 2020
@ Accelerated popularization of next-generation vehicles
Share of the next-generation vehicles In new car market
ca 2% in 2005 » ca 50% in 2020

Power Generation ™
@Promotion of Nuclear Power '

9 power plants to be newly constructed General
@ Higher-efficiency of thermal power systems
Introduction of high-efficient generators, e.g. IGCC
Wind-power generation

1.1 million KW in 2005 Smillion kW in 2020
(80% of on-shore potentials, 500% of 2005)

Operation rate in 2005: 80% —*in 2020 BO% ﬁ{:}&gf

Social Actlvities

< Houses:»

®Popularization of solar panels

28 million W 20 times of the presant stalus

@increase of new building constructions that meet the most sirict standards
ca 30% In 2005 - ¢a B0% in 2020

<Hame Appliances/Facilities>

@®@Displays, such as TV

Transition fro, Brown fubes to LT, Plasma, and 1o organic EL

TV with Brown fubes: ca 80% In 2005 = 0% in 2020
@®Fluorescent lights, refrigerators, air-conditioners, etc.
All the appliances In the market are of the highest standard of 2005,
@®Boilers/cogeneration

Popularization of high efficient boilers, cogenearalion (inclusive of fuel celis) 0.7 million
bollers in 2005 =+ 28 million boilers in 2020

{4000% of 2005, Installed in more than half of the total families)
<Offices, etc. >

@Popularization of highly efficient and energy-saving machines
0% in 2005 - 98% in 2020 {in s1ock }
@Lighting

LEDYorganic EL lighting

ca 1% in 2005 - 14% in 2020 {in stock }

Fual calls
®Increase of new bullding constructions that meet the most strict standards

ca B0% In 2005 - 85% in 2020 Future =
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MEASURES

1) For evaluating the technological innovation
correctly, JSME Technology Roadmaps for
Sustainable Society would be used.

2) Quantitative estimations, such as economical

payback period of energy technologies, necessary

total budget of energy policy would be possible by

disseminating the JSME Technology Roadmap for
Sustainable Society
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NEW FINDINGS
The systematic organization of JSME Technology
Roadmaps for Sustainable Society by various
engineering divisions of JSME has been produced over
several years.

Two good results have been obtained in the discussions
by combining the several technological roadmaps as the
new findings.

1) Energy Usage and CO2 Emission Reduction for the
Automobiles
2) Energy Saving for Alr- conditioning and Hot Water
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1) Energy Usage and CO2 Emission Reduction for
the Automobiles

The specific strength of materials and new materials
such as Aramic fiber would be useful for reducing the
weight of automobiles.

The thermal efficiency of engines has been increased
gradually by many kinds of breakthrough.

The average traveling speed has been increased by
the improvement of traffic control technology.

The total amount of CO2 reduction potential would be
100MT/year and the most effective method would be

<S4

the increase of the traveling speeguture =
AHRS Climate \}



- &
125 % T T [ -
i e
: Carbion napdtube é
120 b i B3 &
= = =L - = et == = - = —E
ok e 43 o
35 : d »
: : Ararnd Thar
< o i | - ® ¥
i e : e .
g 30 i 4 J-]
1 =~ =8
8 : ; 1 2
& B 2 g
5 : : £3
e & 1 . E
g : i ?Fh:ch—l:ypq earban fibef s o
= ' ol e ® boran fer g
-lE E ‘ﬂqq:l fijer O -a
& 19O 4
= H 1 ! =t
IE E .-:‘ﬂ.l:l‘l.n'r\utm 'E,
: =
B e =
: Maraging stael Alurminag fioe
] r-—g &
% (" all
H 8 F“:i'.ﬂ““‘..w“" L] TMU‘HH
: Hig
ain 1930 1940 1950 1960 1970 1980 1880 2000 2010 2020 2030

Fig.1 JSME Technological Roadmap for Specific Strength of Materials
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CO2 emission data of passenger cars according to weight

emission data (g-CO2/km)
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Appendix B: Data sheet for the climate plans
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2) Energy Saving for Air-conditioning and Hot Water
Supply by Utilizing High Efficiency Heat Pump Systems

JSME Roadmap of Heat Pump Hot Water Supply
COP of supplying hot water :the value of 5 or higher.
Efficiency of electric power generation of about 409%,

over twice of the total heat release by combustion
by utilizing high efficiency heat pump.

The CO2 reduction potential by replacing the boller,
heater and absorption heat pumps would become the
order of 200MT/year.

This value would be over 10% of the total CO2 emission

In Japan.
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RECOMMENDATIONS
1) Produce the reliable technology roadmaps for
estimating the future technological performance,
for selecting the future energy and environmental
policy and for accelerating the prevention effect
for global warming.

2) By presenting the comprehensible quantitative
engineering data of energy usage and CO2
emission in public, we should promote the
guantitative discussion for accelerating the
reduction of the CO2 emission.
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