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= 500-600 million m? residential buildings (urban)
= 400-500 million m? public and industrial
= 700-800 million m? residential buildings (rural)




AEA RIR =R E R

Climate Zones & Their Heating, A/C Demands
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= Severe Cold: Heating

= Cold: Heating & A/C

= HSCW : A/C & Heating
= HSWW zone: A/IC

= Temperate: Some heating or
both
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Rapid Demand for A/C & Heating
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Energy Use in Buildings
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= Energy consumption includes: A/C , heating, lighting,
appliance, cooking and domestic hot water.

= In 2001, heating and A/C comprised 55% of China’s energy
use.

= Goal of energy efficiency design standards: A/C and Heating

energy efficiency.
National Lighting Design Standard for Buildings has been issued.
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Rapid Increase in Buildings Energy Use
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Buildings energy use made up 27.45% of China’s total commercial use in 2001
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= Residential Building Standards

= Severe cold & cold zones: JGJ 26-95, implemented July 1, 1996
= Hot summer & cold winter zone: JGJ 134-2001, implemented Oct. 1, 2001

= Hot summer & warm winter: JGJ 75-2003, implemented Oct. 1, 2003
= Public Building Standard

= To be completed by the end of 2004
= Two ways to control energy consumption
= Envelope: insulation, isolation, airtightness performance
= HVAC and Lighting: Energy efficiency ratio of equipment and system
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Energy Efficiency Design Standards for Buildings
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Compliance Paths
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Implementation is a Critical Link to
Achieving Sustainable Development
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Double Energy Use in 2020
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= To achieve the 2020 development goals and ensure GDP is

quadrupled from 2000, energy consumption in the buildings
sector must only double.
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Energy Use Forecast, 2000-2020
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= With strong implementation

AR 2 AT AT e T energy consumption will only

'

double in 2020. Weak
implementation will lead to a
quadrupling and impede
economic development.
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The buildings industry has undergone rapid development, with 800 ~ 900
million m? floor area for residential and public buildings being built annually.

With economic development and improvements in living standards, energy
use in buildings has dramatically increased.

Energy efficiency design standards for residential buildings have been
implemented. The energy efficiency design standard for public buildings
should be issued and put into effect in 2005 .

Implementation is a critical link to achieving sustainable development.




Overview of Building Energy

Efficiency in Shanghai

Wang Baohai, Shanghai Building Energy Efficiency Office

August 2004

#2001 10

#As China has undergone rapid
development, the government has turned
its attention to reducing building energy
consumption, increasing energy efficiency,
improving comfort level in the home, and
promoting building energy efficiency.

#In October 2001, the Ministry of
Construction issued the “Residential
Building Energy Code for Hot-Summer,
Cold-Winter Zone,” which includes
Shanghai.

#Under the leadership of the Shanghai
Municipal Government and Construction
Commission and several related
administrative departments, building
energy efficiency work in Shanghai has
made steady progress over the past two
years.




Main Points:

l. Recent Efforts in
Implementing National
Building Energy Codes and
Promoting Building Energy
Efficiency in Shanghai

Il.  Residential Building Envelope
Technology Systems and
Demonstration Projects

Ill.  Main Targets and Measures
for Accelerating Future
Building Energy Efficiency
Work

Recent Efforts in Implementing National
Energy Efficiency Standards and
Promoting Building Energy Efficiency in
Shanghai




1. Improved Codes for Building
Energy Efficiency

To improve building energy efficiency,
Shanghai has formulated local codes in
line with national codes.

# Shanghai Municipal Energy Efficiency
Application Technology Provisions for
Residential Building Envelopes

These provisions, in line with the “Hot-
Summer Cold-Winter Zone Residential
Building Energy Code,” identify energy
efficiency technologies for building
envelopes and guide energy efficiency
design, construction and approval of
newly built, expanded, and renovated
residential building envelopes in
Shanghai.

2004 1

50%

#Shanghai Energy Efficiency Inspection
and Evaluation Standard for Residential
Buildings

This standard specifies the evaluation
standard and method for energy efficiency
in individual residential buildings, building
complexes, and residential buildings with
a 50% and above energy efficiency.

It has been approved by the Shanghai
Construction Commission and is under
implementation.

#Shanghai Municipal Energy Code for
Public Buildings

This code went into effect January 2004
and is applicable to newly built shopping
malls, hotels, office buildings and their
corresponding building complexes.
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2. Promoting Building Energy
Efficiency through Legal
Channels

#Formulated the 10th Five-Year Plan Goals to
Promote Building Energy Efficiency in
Shanghai

Reasons:

« Shanghai has lagged behind northern Chinain
building energy efficiency.

« Construction boom in Shanghai:
¢ 20 mil m2 of residential buildings annually
¢ 10 mil m? of non-residential annually

* Promoting building energy efficiency in
Shanghai can:

1.achieve energy efficiency and
environmental protection goals,

2.provide better residential building
functionality and quality,

3.encourage measures suitable to local
conditions and consistent implementation.

« This will reference advanced international
technologies and experiences, and boost the
development of building energy efficiency in
Shanghai.

2002 100 m?

2003

300 m?

2004

2005

Objectives:

e Launched pilot in 2002 with the
goal of building one million m?2 of
new residential buildings

Expanded in 2003 to 3 million m?

Municipal energy efficiency
standards for public buildings were
formulated and put into trial
implementation.

Greater efforts were made in 2004
to apply the national and Shanghai
municipal building energy codes to
residential complexes and
buildings by strengthening
regulatory measures.

By the end of 2005, all new
residential and public buildings
designed and built to comply with
the energy codes.
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# Issued document No0.658, “Opinions
on Accelerating Shanghai Municipal
Building Energy Efficiency Promotion”

= Defined near term targets and scope
for building energy efficiency in
Shanghai.

= Three step synchronized
implementation:
1.new/expansion project design,
2.design review, and
3.project inspection.
All three must comply with the code.

# Ongoing legislation for Shanghai
Municipal Building Energy Efficiency
Administrative Regulations.

3. Improved training for
stakeholders, and increased public
awareness

4 Conducted several publicity and
training activities on building energy
efficiency

# Compiled and printed Shanghai
Residential Building Energy
Efficiency Booklet and Fifty
Questions on Shanghai Building
Energy Efficiency

4 Compiled and printed Shanghai
Residential Building Energy
Efficiency Technology and
Regulations

# Conducted a citywide campaign for
the “Shanghai Municipal Energy
Efficiency Building” logo




4. Increased Funding for
Scientific Research, Conducted
Pilot Projects

Scientific research:

Responsible government departments
set aside funds to support scientific
research projects such as

4 Developing new wall material

# Energy efficient technology research
on other types of residential building
envelopes

# Developing the design and evaluation
software for residential building
energy efficiency

2002
319 m?

Pilot projects:

# In the “four high, four new " residential
building complex, national eco-building
demonstration projects, and new wall
materials and building demonstration
projects in Shanghai.

2
107 m 2003 2 # Total residential area designed and built
600 m in compliance

#1.07 million square meters in 2002
#3.19 million square meters in 2003

#over 6 million square meters this
year

# Responsible government departments
are funding technology research and
testing.




5. Fostering Intermediary Service
Organizations and Exploring
Market-Oriented Modes of
Operation

#Established the Shanghai
Residential Building Energy
Efficiency Certification and
Testing Evaluation Office.

#Established the Building Energy
Efficiency Technology Testing
Center.

#Exploring contractual
management modes and using
market-driven measures to
promote building energy
efficiency.

65%

6. Strengthening International
Cooperation, and Accelerating
Building Energy Efficiency Promotion

4 Cooperated with international
organizations.

# The Sino-French cooperative (Bi Li
Wan Yuan) project: 65% energy
savings.

# The Sino-German cooperative
project: under implementation.

4 With Energy Foundation support,
compiled public building design
standards and developed the
analysis and evaluation software
on public building energy
efficiency.

# As abuilding energy efficiency
pilot city, Shanghai will further
expand international cooperation
with the support of the Ministry of
Construction.
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Through abovementioned activities,
over 8 million square meters of
residential buildings have been designed
and built in the last two years in
compliance with the HSCW Residential
Building Energy Code with notable
results.

* Energy use cut by 50%
* Improved quality of residences

« Higher comfort level, residents
happier

Yet, compared with major international
cities and the demands of a well-off
society, Shanghai still has a long way to
go in its building energy efficiency work.

Existing gaps:

# Slow rate of expansion and
low compliance;

# Insufficient research on
energy consumption
equipment systems;

# Stakeholders, such as
designers and developers,
are not very receptive;

# Regulations need stronger
implementation.




ll. Residential Building Envelope Technology
Systems and Demonstration Projects

HWDN PR

We have been exploring energy
efficiency technology systems for
residential building envelopes . At
present, these are the main systems
available:

Exterior Wall Outer
Insulation System

Exterior Wall Inner Insulation
System

Exterior Wall Self-Insulation
System

One Time Casting and
Pounding External Heat
Insulation System

Heat Insulation and
Preservation Measures for
Other Parts of the Envelopes
Demonstration Projects




Shanghai
Chuncheng

Expanded Polyphenylene
Plaster Board
Outer Heat Insulation System

“Qu Yang Hao Ting” Sand Aerated
External Wall Self-Insulation System

10



Zhongxin
Apartment
Building

One Time
Casting and
Pounding
External
Heat
Insulation
System

®

An Ting New Town
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“Bi Lin Wan Yuan” Building Energy
Efficiency Demonstration

22

Covering 145,000 square meters of land with planned residential building
space totaling 220,000 square meters, Bi Lin Wan Yuan, the Sino-French
Cooperative Project, is located in Minhang District, Shanghai.

lll. Main Objectives and Measures for
Accelerating Future Building Energy
Efficiency

12



2004~2005

2005

Shanghai Municipal Building Energy

Efficiency Promotion Targets 2004~2005:

This year’s targets:

Residential building projects within the inner
ring;

Residential building projects that applied for
“National Eco-Building Demonstration Project”
and “Shanghai Municipal New Wall Material
and Energy Efficiency Demonstration Project”;
Low-rise residential complexes and one-city
nine-town residential building complexes with
unique architectural styles;

Shanghai government-funded office building,
shopping mall, and hotel projects.

All the projects should comply with the energy
efficiency codes for (residential and public
buildings).

Goals for 2005:
All new residential buildings and
government-funded public buildings will be
designed and built in compliance with
energy efficiency standards and efforts will
be made to renovate existing buildings
starting next year.

Promotion Measures

Bolster training efforts, and
strengthen public awareness;
Conduct workshops and
publicity events;

Organize site visits to the
demonstration projects;
Convene city-wide meetings to
promote building energy
efficiency.

13
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(

2004 87

)

2003

Carry out the mandates in the
Document No.658 and No.87 and
strive to meet building energy
efficiency targets within the time
period and area limit.

The targets will be assigned to
districts (counties):

Strengthen regulation and
supervision, and promote three step
synchronized implementation
(project design, design review, and
project evaluation);

Explore ways to incorporate code
compliance into construction
approval procedures and form an
effective management mechanism.

Accelerate technological progress,
expand international cooperation, and
continually raise the applied
technological level of building energy
efficiency

Promote energy-efficient technologies
such as gas air-conditioning and solar
energy in residential buildings;
Formulate and issue the Shanghai
Municipal Residential Building Energy
Efficiency Technical Construction
Procedures and Approval Standards
within the year;

Strengthen cooperation with the US,
France and Germany to showcase and
guide project development, and raise
building energy efficiency in Shanghai;
Construct public building energy
efficiency demonstration projects, and
complete the analysis and evaluation
software for public building energy
efficiency.

14



. Conduct research and

investigations, and explore the
market mechanisms

Institute an insurance system for

certified and recommended
energy-efficient products and
technologies;

Promote market driven
certification/evaluation
management and technical
services for building energy
efficiency;

Certify energy efficient
residential buildings, raise the
competitiveness of the energy-
efficient residential building
market.

Promote cooperation among
different sectors

Pool management efforts and
perfect the management
network;

Strengthen supervision and
inspection, and strive to
achieve institutionalization;

Formulate incentive
measures or policies.

15



In conclusion, through the
abovementioned measures,
efforts will be made to further
accelerate building energy
efficiency work in Shanghai,
gradually reaching promotion
targets, and contributing to
the sustainable development
of Shanghai.

Thanks!
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SUSTAINABLE CITIES
- SUSTAINABLE CONSTRUCTION

Kaarin Taipale, Architect ETH-Z, CU
, ICLEI -
, 2004 11 11-12

International Mayors’ Forum - Kunming, Yunnan
Sustainable Urban Energy Development, 11-12 Nov, 2004
Kaarin Taipale, Architect ETH-Z, CU
Senior Adviser, ICLEI - Local Governments for Sustainability

» Building cities is a long-term process.
» In the process, building control will
always be the last step.

» If you want to make a change, political

intervention early in the process has the
greatest impact!




» Long-term regional and urban

planning is the key. Individual
buildings don’t solve anything.

» No single trick or material is going
to make a building sustainable!

© Kaarin Taipale 2004

The whole life-cycle of a
building is what matters.

In Finland, about 30% of all

energy consumption is used in
buildings for heating, cooling,
light and electric appliances.

© Kaarin Taipale 2004




= LOCAL AND GLOBAL

= APARTMENTS, OR URBAN HOMES?
CONTENTS = POLICY TO INITIATE A CHANGE
= PROCESS TO IMPLEMENT THE POLICY
, = TOOLS FOR IMPLEMENTATION

© Kaarin Taipale 2004

global... worldwide... international... transnational ..multi-
lateral.. The United Nations...HP...the World Bank...
ICLEI...Kyoto/CDM...UNEP Governing Council...

...... regional organisations of states... ...defence alliances...
unions of independent nations... The European
Union...The African Union... G77 and China

.....federal... national... state-level... nation-state...the
United States... Australia...Switzerland...senate...
house of representatives...

............ provinces... cantons...Lander...California...
New South Wales... Gauteng... Zurich...Berlin

.......metropolitan areas... cities... towns...
municipalities... villages...Sdo Paulo...
New York... Jabalpur... Zirich
Village...city councils...

cerneenn. Urban and rural areas,
city districts, communities, ...
grassroots...Quartier Latin...
SoWeTo...ward councils

—
© Kaarin Taipale 2004 o - -
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SUPPLY SIDE:

HOW IS ENERGY PRODUCED?
“ENERGY MIX?”

SUSTAINABLE
URBAN
ENERGY?

DEMAND SIDE:
HOW MUCH ENERGY IS NEEDED?
“ENERGY SAVING™

© Kaarin Taipale 2004

GLOBAL AGREEMENTS, CDM
INVESTMENT INTO R&D
NATIONAL LEGISLATION
LOCAL GUIDELINES

POLICIES

HOUSING POLICIES

TO o ’ 4 POLICIES FOR PLANNING OF LAND USE, MOBILITY,
iF SERVICES
IN ITIATE URBAN INFRASTRUCTURE INVESTMENT POLICIES

A CHANGE BUILDING CONTROL POLICIES

© Kaarin Taipale 2004




NATIONAL LEGISLATION: enforcement and

sanctions
LOCAL GUIDELINES: local conditions,

information
HOW DO REAL ESTATE POLICIES: strategic application
POLICIES LAND USE PLANNING: key to energy strategies
URBAN INFRASTRUCTURE: energy, transport

GET BUILDING PERMITS AND SUPERVISION: capacity

IMPLEMENTED?

© Kaarin Taipale 2004

+ MOBILITY
+ LIGHTING
+ HEATING
+ COOLING

© Kaarin Taipale 2004




SUPPLY SIDE

INFRASTRUCTURE FOR AN
ENERGY MIX WITH RENEWABLES

+ SOLAR + WIND
+ GEOTHERMAL + HYDRO
+ BIOMASS

© Kaarin Taipale 2004

H_ RENEWABLES
" - local, domestic l

- no dependency on
imports and foreign
currency

- security
N - employment creation

F S

SUPPLY SIDE

URBAN INFRASTRUCTURE FOR CENTRAL
CO-GENERATION OF ELECTRICITY AND

HEAT/COOL




DEMAND SIDE
ENERGY SAVING

+ THERMAL INSULATION
OF THE BUILDING

ENVELOPE

+ HEAT RECOVERY FROM
EXHAUST AIR

© Kaarin Taipale 2004

C Insulation

C1 Sound insulation and noise abatement in
building
Regulations and guidelines

Fl N N |SH c2 Moisture e
Regulations and guidelines

NATIONAL

BUILDING

C3Thermal insulation in a building Regulations

C4 Thermal insulation Guidelines 2003

CODE , D Hepac and energy management
EXAM PLE bDulil\c;\i/r?;r supply and drainage installations for

Regulations and guidelines

D2 Indoor climate and ventilation in buildings
Regulations and guidelines

D3 Energy management in buildings
Regulations and guidelines

D5 Calculation of power and energy needs for
heating of buildings, Guidelines

D7 Efficiency requirements for boilers,

. i Regulations
© Kaarin Taipale 2004

D4 HEPAC drawings, Regulations D4 HEPAC
D5



* LAND LEASE (CAN BE CONDITIONAL)

e ZONING PLAN (HAS REGULATIONS)

e APPLICATION FOR BUILDING PERMIT
PROCESS BUILDING DESIGN ACCORDING TO ZONING

|N THE " STRUCTURAL AND HEPAC DRAWINGS
‘ ACCORDING TO NATIONAL BUILDING CODE

CITY OF ’ " PROOF OF THERMAL INSULATION

HELS'NK' SOLUT(IONS INCLUDED)

(

© Kaarin Taipale 2004

* REVIEW PROCESS

= BUILDING PERMIT BY BUILDING BOARD
PROCESS

= INSPECTIONS ON CONSTRUCTION SITE

IN THE -
- 2-YR WARRANTY BOND PAID BY THE
CITY OF CONSTRUCTION COMPANY (2% of cost)

HELSINKI

© Kaarin Taipale 2004




» PROFESSIONAL QUALIFICATIONS REQUIRED FOR
THE DESIGN TEAM

* PROFESSIONALLY QUALIFIED BUILDING

WHY INSPECTORS

4 - INSPECTION FEES COVER ALL COSTS OF THE
DOES IT ®  PROCESS
V(OIS QI " . A TRANSPARENT PROCESS

HELSINKI? « ROLE OF THE POLITICAL BUILDING BOARD IS
STRICTLY LIMITED TO OVERSEEING THE
LEGALITY OF THE PROCESS

© Kaarin Taipale 2004

= DESIGN COMPETITIONS AND PILOT PROJECTS FOR
THE CITY

- CITY BUILDING ORDINANCE (required by law)

* “EVALUATE THE SUSTAINABILITY OF YOUR

TOOLS PROJECT”” CHECKLIST

AT THE r ""II = INFORMATION EVENTS FOR BUILDERS
4 = “PROJECT TEAM™ APPROACH

CITY : IF NOTHING ELSE WORKS:

LEVEL NO BUILDING PERMIT! COURT DECISION! FINE!

© Kaarin Taipale 2004
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NATIONAL
LEVEL
SUPPORT
TOOLS

© Kaarin Taipale 2004

TOOLS

BY THE
PRIVATE
SECTOR

© Kaarin Taipale 2004

PROVIDED E%
rF/ N SOLAR ELECTRICITY

= DESIGN COMPETITIONS FOR NATIONAL

BENCHMARK BUILDINGS

e BUILDING RESEARCH INSTITUTES (TEKES,
VTT)

¥ J - INTERNATIONAL RESEARCH PROJECTS (EU)
4 4 - INFORMATION FOR BUILDERS (Foundation

for Building Information)

e MOTIVA AGENCY www.motiva.fi

TEKES

(

 MOTIVA www.motiva.fi

= A NEW MARKET FOR
RENEWABLES!

PRODUCT RESEARCH AND
DESIGN, PILOT PROJECTS

WWW.NAPSSYSTEMS.FI
* BIOMASS FROM FORESTS

WWW.NAPSSYSTEMS.FI
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© Kaarin Taipale 2004
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CONSUMPTION IN ' ¥
FINLAND IN 2002 '

2002
20%
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WWITH TWELVE PRODUCTION PLANTE in varicus parte of Finland, Parma Oy s the
courtry's lsading manufectursr of prefabricated concrsts elements. In the
ranufacturing process, heat ansrgy is espacially nesdad for drying the
elaments.

Pamna Oy waa willing to inwvest in technalogy that will reduce the
environmental impact of its production. Motiva carried out the snemgy
audit at Parmra Oy's Hyrya hollow-core factorye The aim wea to imesati-
gate the factory's enargy uss and ssek enargy-saving poasibilites. The
poesibilities of replacing heavy fusl ol with wood fusl in procucing heat
for the factory wers looked into. Changing the sourcs of heat snergy from
heavy fusl ol to wood was possible only because thers wers snough loecal
farrners interssted in heating entreprensurship. Farmers sstablished a
company, Tuusulan Ensrgia Oy which mads the plant investment and

= SUSTAINABILITY OF
 CONSTRUCTION MATERIAL:

QUANTITY AND QUALITY OF 4 L
ITS EMBODIED ENERGY ‘*""‘-—-1AL |

Boiler data
Baoilar marufactursr Laatu kattila Cry
Eeilar output 2.5 MW

* INTERNATIONAL RESEARCH INSTITUTES

e INTERGOVERNMENTAL CONFERENCES
(Renewables2004 in Bonn)

GLOBAL « GLOBAL POLICY NETWORK

LEVEL = UN PROCESSES (CSD-14,15)

SUPPORT = UN AGENCIES (UNEP a.o.)

e NETWORKS OF CITIES: ICLEI-Local
TOOLS Governments for Sustainability - www.iclei.org

2004

www.iclei.org
© Kaarin Taipale 2004




Local

Action
Moves
the Wo

www.iclei.org

© Kaarin Taipale 2004
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