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Sustainable Energy for Japanese Cities

with District Heating and Cooling

Topics

(1) Japanese Government Policies

- Kyoto Protocol Target Achievement Plan
- Long-term Target of GHG Emissions

(2) DHC and Area Energy Network

- Qutline of Japanese DHC
- Future vision of DHC

(3) Actual example of the improvement of DHC
- Improvement of plant efficiency, CO2 reduction, etc.

(4) Further Effort to Achieve a Low-Carbon Society

- Renewable Energy Promotion
- Environmental Model Cities



@ (1) Japanese Government Policies

Kyoto Protocol and Long-term Target
of Greenhouse Gas Emissions

(1) Target of Kyoto Protocol
- 6% below 1990 levels by the period of 2008-2012

(2) Shared understanding in G8 Toyako Summit in 2008
- to seek the goal of reducing GHG emissions by 50%
by 2050

(3)J a p an 0 sterrh mnge for a Low-Carbon Society

- reducing GHG emissions by 60 to 80% from the
present level by 2050



@ (1) Japanese Government Policies

Residential / Commercial and Transport are mainly to be improved.
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@ (1) Japanese Government Policies
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For the Improvement of the Residential/Commercial field

1) Change of energy management for urban area:
Shift from patchwork measures to an integrated approach
=) Promotion of the Area Energy Network

m)p [fficient Area Energy Network
( 1-Building / Spot == Multiple Buildings / Area)

Specifically:
- Supply of efficient energy to multiple buildings,

- Energy interchange between facilities and buildings,
- Utilization of underutilized energy, etc. ¢



@ (1) Japanese Government Policies
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=) FOr these purposes,
the Government of Japan actively introduced and disseminated
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as an environmentally outstanding measure
to produce large CO2-saving benefits in regions.

2) Other countermeasures

- Revolutionofthepeopl eds entire i
- Approaches on improvement of equipment efficiency



@ (2) DHC and Area Energy Network
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All types can contribute to energy and CO2 Saving.

Type 1 Type 2

DHC type HC Supply

Large scale Not covered in Law
Urban district Small scale
Multiple buildings Urban or residential




l@ (2) DHC and Area Energy Network
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DHC is concentrated mainly in metropolises.
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-@ (2) DHC and Area Energy Network

The records of F.Y.2007

1 1
- 1. Customers : ’f |
Private dwellings --- approx. 43,400 [/: /
Public building --- approx. 1,400 -‘,;’i- 5
- 2. Floor space covered: 48.7 Mil. sg.m } .}{’ 1 1/2
- 3. Service area licensed: 442 Mil.sq.m | o /| %

4. Pipeline length: 710 km { &%)



@ (2) DHC and Area Energy Network

Heat Sales Volume

3,000

- 5. Heat sales volume :
- Cooling 15,400 TJ /yr
- Heating 9,600 TJ /yr 2,000
(Total) 25,000 TJ /yr | 2 1500

2,500

1,000

- 6. Annual turnover :

153,000 Mil. JPY / yr
(Ca 153 Bl” USD / yr) ° Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

500

10



@ (2) DHC and Area Energy Network
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@ (2) DHC and Area Energy Network
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{ Future Vision of DHC
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1. Effective use of unutilized energy sourcing
- river water, sea water, geothermal, sewage
- snow, ice
- waste incineration, underground rail, etc.

2. To promote the use of renewable energy and biomass
- solar power, wind power, thinned wood, etc.

3. Improvement of energy efficiency and energy flexibility
- high efficiency of equipment and systems, etc.
- sharing exhaust heat from industrial facilities, CGS, etc.
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.@. (3) Actual example-l; Nakanoshima District, Osaka
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30% CO2 reduction

compared with the individual heat source system
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Use of underutilized energy (river water), exhaust heat from
Substation and electric-load leveling (large-scale ice thermal storage) 13
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@. (3) Actual example-2; ikebukuro District, Tokyo
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33% CO2 reduction

compared with the previous plant
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By replacing aged equipment with high-efficiency eqmpmentjp

LA,

Improvement of COP

Previous System ;
Turbo-refrigerator COP=3.92,

Absorption type refrigerator, COP=0.80

New System ; l

Turbo-refrigerator COP=5.44,
Absorption type refrigerator, COP=1.48

(Coefficient of Performance

‘}

High-efficiency equipment,
the best mix of gas and electric power, and
the best operation according to heat load.

Brine turbo-refrigerator, ice-thermal storage ./
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@ (3) Actual example-3; Harumi Island District, Tokyo

4
60% CO2 Reduction
44% Energy conservation
By high-efficiency heat pump, electric power reduction
) of water supply pump and large-scale thermal storage
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@ (3) Actual example-4; Kobe District, Hyogo

Water-discharge demonstration for fire-fighting
using thermal storage water basin in DHC Plant
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{ ldisaster prevention,

N 1safety and urban
{function

International Health Development Center, Kobe, Hyogo/Japan




@ (3) Actual example-5; Tokyo sky Tree District, Tokyo

50% CO2 reduction expected

compared with the conventional system

(4) CO2reduction by (5) Environmental information
renewable energy (solar) transmission station
-Solar power generation -Natural ventilation through shaft
- Multipurpose uses of rain water -effective lighting, msulatlng WlndOW
- Rooftop gardening -Pavilion for
Environmental
information

Broadcasting Tower /1 { | }
610m in height

Completion in 2011 — DHC Main Plant DHC Sub-Plant
S [

. ﬁ. ,H ‘:\;, ‘ (3) New Life-cycle toward -Geothermal utilization
B\ CO2reduction with DHC -Thermal storage tank
SSSREAY \ -Effective heat supply

R 1) 1] (2) Highest level of
b 2 '_ Efficiency in DHC Plant

e Y r‘ Approach on (1) Energy Network
envwonmental protection with 2-DHC Plants




