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Introduction

This document presents the outputs of an international workshop
of Planning and Urban Design that was held in Huludao in China,
from March 14th to March 28th 2009, on the theme: “Designing an
Eco-City, Proposal for Huludao”.

This workshop is a step forward in the research program led by
the College of Architecture and Urban Planning of Tongji University
in Shanghai (CAUP) and the International Urban Morphologies
Laboratory of the French Scientific and Technical Building Centre
(CSTB) on the impact of Urban Morphology in the development of
Chinese Eco-cities.

The organization and coordination of this workshop is insured
by Les Ateliers, a French non-profit organization animating an
international network of professionals, universities and decision
makers related to urban planning and design, which has been
developing since 1982 a method of collective production dedicated
to address urban challenges.

To face the specific issue of designing proposals for an Eco-City in
Huludao, CAUP and CTSB proposed to associate to this workshop
2 scientific partners and thus beneficiate from their support: a group
of urban designers from Cornell Univeristy — USA, and a group of
environmental engineers from Les Mines ParisTech.

Document produced by Les Ateliers.
contact@ateliers.org
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les ateliers is a non-governmental organization that gathers universities, decision
makers and professionals dedicated to planning, development and urban design.

Since 1982, les ateliers has been organizing international workshops on topics defined
together with local authorities for city or regional planning. The method consists in
gathering students or professionals of different nationalities and different specializations
(landscape designers, architects, engineers, economists...), and make them work in
different teams that finally present their proposals to an international jury composed of
local authorities and international experts.

Each workshop offers to local authorities new and innovative urban development
proposals, assessed by the members of the jury and transcribed into a synthesis
document. It is an opportunity for all local decision makers to discuss specific urban
issues and planning strategies without having to commit themselves. These workshops
are also a unique source of training for all the participants, whether they be local or
international experts.

At the beginning, les ateliers focused on planning issues for the Paris lle de France
Region. Then, they developed a very high knowledge in Asia (we held 10 workshops
there: Tokyo, Doi Tung, Canton, Shanghai, Ho Chi Minh, An Giang, Can Gio, Phnom
Penh, Bangkok) and recently diversified their fruitful work combining workshops along
the Mediterranean Sea (Casablanca, Marseille and Alexandria of Egypt) and in Africa
and South America (Benin, Senegal and Brasil).

RECENT EXPERIENCE

2008 Bangkok - Thailand Bangkok River City

2008 Cergy-Pontoise- France Great infrastructures in an urban environment
2007 Paris Airports - France Towards an Aeropolis?

2007 An Giang - Vietnam Water opportunities and constraints

2007 Marseille - France Development of the Harbor Area (160 Ha)

2006 North Paris - France Urban Renewal, integration and densification

2006 Casablanca - Morocco Proposals for the Innercity Former Airport (450 ha)
2005 Can Gio - Vietnam A New Ecological City

2005 Saclay - France A territory of high scientific competitiveness

2005 Porto Novo - Benin Identity and Development of an African Capital City
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Serge Salat
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Designing an Ecocity in Hu Lu Dao

Urban Morphology and Energy Efficiency
Science and Design informing Sustainability of Chinese Ecocities

Partly financed by a FASEP project of the French
Ministry of Finance in the framework of a cooperation
between CSTB (French Scientific Centre for Building
Science) and Tongji University CAUP, this “Atelier
International de Maitrise d’Oeuvre Urbaine”
international workshop of planning and urban design
- is exceptional in many respects. The overall urban
part of the FASEP project aims at developing with
Chinese partners sustainable urban prototypes for
the urbanization of China, which is taking place at an
unprecedented pace and amplitude in the history of
mankind. At the demand of Pr Wu Zhigiang, Dean of
Tongji CAUP, it has been proposed and accepted by
the mayor of Hu Lu Dao, M. Sun Zhaolin, that the first
application of this overall project take place in Hu Lu
Dao with the objective to create a zero carbon, zero
sulfur city.

This workshop shows the powerful combination of
urban planning, environmental sciences and urban
morphology design. It constitutes a catalytic and
break-through project not only in the design of Eco-
cities, but also in the practice of sustainable design in
general.

Urban Morphology has the potential to impact on
a city’s energy performance by a factor of two — an
influential factor for a sustainable transition towards
green and healthy cities in China. By putting together
3 teams of high level international urban practitioners
and Tongji CAUP students, with a group of Les Mines
Paristech Energy and Environmental Engineers and a
team of students of Cornell University devoted to find
optimal solutions in terms of energy-efficient urban
forms in China, this workshop offers Hu Lu Dao and
Northern China in general the unique opportunity to
move towards healthy and green cities.

At CSTB Urban Morphology Laboratory, we strongly
believe that only the combination of environmental
sciences, with a quantifiable evaluation of city forms in
terms of their environmental performance, can inform

the design of more sustainable environments.

This scientific approach has informed the work
of the urban planners’ teams without limiting
their freedom and creativity, resulting into 3
different schemes for a successful and vibrant
new Eco-city in Hu Lu Dao. The work of the Les
Mines Paristech team has allowed a substantial
assessment of the environmental issues in Hu
Lu Dao and the finding of new solutions. Seven
industrial companies (losis, AREP, Aereco,
Eneovia, Legrand, Aldes and CIAT) came to Hu
Lu Dao to introduce their systems, products and
materials to the design teams. The work done
by the Cornell team has revealed a fascinating
coincidence between the sizing and organization
of traditional Chinese city grids such as the
Chang’An capital of the Tang dynasty or the nearby
ancient city of Xing Cheng and the Hoddle Grid in
the centre of Melbourne. It has thus shown that
Chinese cities have the potential to grow into the
modernity of the more vibrant and cosmopolitan
international cities while keeping their unique
Chinese identity. Furthermore, this unique blend
of tradition and modernity in city forms is highly
efficientin environmental terms: it blocks the harsh
and cold winter winds while maximizing the solar
potential of the city (reducing the need for heating
and increasing the resources in renewable solar

energy).

Thus our work on designing city form in highly
efficient ways has the potential to create in
Hu Lu Dao one of the pioneering Eco-cities in
China. Experience proves that investing in such
cities provides higher value and a high return on
investment in the long run. The next steps will be
its implementation and the start of construction.
We all hope that the further development of these
studies and the start of construction will bring Hu
Lu Dao and Northern China at the forefront of the
world Eco-cities.

Serge Salat
Scientific Director of the Workshop



Les Ateliers — international network of planning and urban design — contact@ateliers.org

EEZSIEAFF

BOSIEIREF

~

/:"ﬂ\ﬁ\ TONGJI UNIVERSITY

CSTB

le futur en construction

E

maitrise d’ceuvre urbaine

Bl AFERS WA F

[R5 R 2 S 305 9l i B ) 272 8 il S F- 50 R AX,
R R WM R, ZRITR. TR
R ARG S ARSI 2 AT 5T
Az .

FEHEEBE S AR R H 0 (CSTB)

EEEE S EARE R PO R T 1947T5%. B2
—MEEBFNAE, FESCDTERSAET
v AL E S, DRI EE S %
SR

Les Ateliers

Les Ateliersg—ANEERNA, H5HTHTH
R AR IRy o X Rk S 38 A j 1) [
PRI H . 19824, BHZ% T T K&
FHESER TR .

AR E™

B R TR PR AR T . R I PR TE
WAEEW T2 — (A— N8N « B
By T 19894 (eI # i, 19944144
B, MAR10415°F A HE, NH273%4
(20044F) .

PR AR

. BRKE
R IRR R E A KT R —.
G I VB — BT RA S K S RN 2 M G oK 52, RS IRAE B AR
BIA % 2 oA RE s AR R >k 3 32 B & P& 1204 [
KO 2 e, R IIANARRL, #F 50 AR AR &2 B A T
WA VT TERFE
EfRIMEERM L
[ frip & P+, 1ENISIGE (L Z2Supérieure des Mines* i
MINES TREERFEBRIN) HEERFILFEE LA, NER TR
Pari<Tech e (22 27 R 77 RN A 55 7 B Ak 1) 16 A LT
\_

BN

~

ASY
aftrp

la ville en perspective

@ veoua

ENVIROMMNEMEMNT

Likerté » f;nzl:irr' « Fraternité

REPUBLIQUE FRANGAISE

[ ]
MINIETERE DE L'ECONODMIE
DEE FINANCES ET DE L'INDUSTRIE

AFTRP
AFTRPAZ/N19624F BRI BUR @7 A LR A 7 . B S s Ju
AT RKERHX . H20034FE, il NLes AteliersfE %
EAELKAE

Veolia IftE

Veolia¥f 532 B BRI RS, LB AK. R
% eIk S AN SZ @ Is Hir . IR AR Bk AR 28 IR T B 9 7 TH B
7 RERNEFSH A FF.

EPAD
XA —ANEFHI, BT WP 55 Wi S O R k. T
X E BRI E R A, e18B) T lbikLes Ateliers TLAEUk.

EEZS Tl ER
T 225 DAL AR B A B AR I AT 7T I EATT RO T 1k
ORI e TAR ek B B .




TONGJI UNIVERSITY

@ CAUP

Gy JC

le futur en construction

Organizing partners

Tongji CAUP

The College of Architecture and Urban Planning of
Tongji University - Shanghai was created in the 1950. It
encompasses departments of Architecture, Urban Planning,
Industrial Design, Landscape Science and Tourism, as well
as several research institutes. Itis at the origin of the project
of this workshop and takes part to its Scientific Direction.

CSTB

The Scientific and Technical Building Center is a French
governmental organization aiming at carrying out research
programs for building and housing trade, in order to improve
well-being and safety in buildings. It is also at the origin of
the project of this workshop and takes part to its Scientific
Direction.

Les Ateliers

Les Ateliers is an international network of universities,
professionals and decision-makers related to Urban
Planning and Design, organizing workshops for students
and professionals since 1982. It is in charge of the general
organization of this workshop, using the original method
of collective production that it has been developing since
1982.

Huludao

Huludao is a prefecture-level city in the Liaoning Province
in China. Founded as a municipality in 1989 (first called
Jinxi[Jthen renamed Huludao in 1994), Huludao has a total
area of 10,000 km? and a population of 2.7 million up to
2004. The Municipality is hosting the workshop and also
participated to the definition of the local expectations.

Scientific contribution
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Cornell University

Both a private university and the land-grant institution of New York
State, Cornell University is the most educationally diverse member
of the lvy League in the United States. Two faculty members and five
students from Cornell design and environmental analysis, landscape
architecture, city and regional planning, and civil and environmental
engineering participate in this workshop as the Urban Morphology
Group.

Les Mines Post-Master in Environmental Management

The International Post-Master in Environmental Management is a
double-degree between the Ecole Supérieure des Mines de Paris
and Tsinghua University — Beijing. It provides young engineers with
a multidisciplinary training and an international outlook on the field of
environmental management. The 2009 students participated to the
workshop as the Environment and Energy Group.

Supporting partners
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REPUBLIQUE FRANGAISE

AFTRP
The AFTRP is a public utility company created by the federal
government in 1962. Its territorial jurisdiction covers the entire lle-
de-France region. Since 2003, it has been the main partner of Les
Ateliers.

Veolia Environnement

Veolia Environnement is the world leader in environmental services:
water, environmental services, energy services and passenger
transportation. It sponsored this workshop with a view to supporting
research on eco-cities.

EPAD

This State Agency is in charge of developing the prime business
quarter in Europe : La Défense. It is interested in international action
and thus supports Les Ateliers.

French Ministry of Finance and Industry

The French Ministry of Finance and Industry invests on research
about Eco-Cities. Therefore it is taking part to this workshop as a
financial support.
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Process of the Workshop

The workshop took place at the Huludao’s Planning Department GENERAL SCHEDULE
building. The first floor was divided in two aspaces, one for the
Energy & Environment Group, and the
other for the Cornell Urban Morphology Group. The second floor March 2009 Teams
was used for the intergroup meetings. At the third floor were the
3 teams of Les Ateliers Sat 14 Arrival in Huludao / Welcome dinner at the hotel
o Sun 15 Opening speeches — Management Brief — Visit —
All participants have been left free to move between all spaces. Individual presentations
Some data has been provided previous to the workshop, some B
other has been gathered at the start. Collecting relevant data has Mon 16 Lectures — Conferences — Team Composition
beena chal.len.ge..Great effort has_ begn done _by Tongji Unlv.erSIty Tue 17 Group Work - Presentation of sustainable technologies
to help all in finding further missing information. A small library
with books relevant to the subject have been set in the third Wed 18 Group work — Intergroup meeting
floor.
Thu 19 Group Work
GROUPS INTERACTION LAYOUT OF WORKSHOP ROOMS Fri 20 Exchange Forum with intermediate presentations -
Special Ateliers Dinner
Sat 21 Group Work — Intergroup meeting
. Ateliers Management
Urban design workshop 2 Sun 22 Day off / free visits
Under management of Serge Salat and e
Ken Tani LES ATELIERS Mon 23 Group Work — Intergroup meeting
3 international teams of 8 participants:
- 1 engineer from Les Mines Tue 24 Group Work
- 2 Tongji students
- 5 international experts Wed 25 Group Work - 23h : Deadline for A3 delivery —
Arrival of jury members
Thu 26 14h: Deadline for AO delivery - Rehearsal of oral
presentation — Visit and lectures for jury members
SCIENTIFIC BOARD Fri 27 Final presentations to the international jury -
Jury deliberation - Closing ceremony

Energy & Environment Team Morphology Design Team

Under management of Under management of

Frédérique Vincent, Frédéric Ying Hua and Sara Adhitya C Il Team

Planchard and Anita Adhitya ull s CORNELL & MINES

- 6 Urban Designers from Cornell
10 environmental engineers from University USA

Post Master Les Mines Paritech - 2 environmental engineers from
Post Master Les Mines Paritech
- 1 Tongji student

- 1 architect

TEAMS

Mines Team

2 groups :
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PART 1 Presentation of the topic
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The Brief

Common brief among all teams

AR CAE G B AR 2 b B A 253007 1) % R b s BT I B A N 1 2 386 HH I ) PR 520 e 5 e )t i The ambition of this workshop is to make proposals for the development of a Chinese eco-city that
PR, Wt — MRS B BURG OEOR AT FA e IR AR RERE . 1729 F U 3Tl tackles the most urgent problems of pollution and health for a rapidly growing population. A city that
PR R BRI AR U A JEATIE . K RS BRI B AL 7 ) SR ), X 2 A4 R AR IR A AL uses ecology, science, modern clean technology and renewable energies to reduce energy consumption

L TTRR -

and land use, to improve energy-efficiency of buildings to solve the crucial questions of public transport,
water and waste management, food production, and contribute to the overall mitigation of the problem
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More specifically within the context of Huludao, the proposals will have to take into consideration the
high level of harmful emissions and water contamination, and include a whole range of functions and
types of living as the population grows and migration from the countryside to the coasts will increase.
This development should also help the objective of the local government to develop Huludao as a sea
resort for Chinese and international visitors.

Questions:

What is the best sustainable solution for Huludao? Vocations and aspirations.

How can the form and the organisation of the city reduce water and energy needs?
Can Huludao be a catalyst for future sustainable urban development in China?

Brief for Les Ateliers teams

1. Define Functions/Uses/Area/Density/Population

2. Urban Morphology Strategy

3. Structure Framework/Land-Use Plan

4. Natural and Human Ecology

5. Energy Demand and Strategy.

6. Transport and Mobility

7. Understanding Resources and Materials. Waste and Recycling
8. Architecture and Urban Design / Build Massing and Form

9. Phasing

Les Ateliersigi i it FPAES B
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2. WA B R
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5. e R
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8. @M G it / Bt S5k
9. 4y BRI

Brief for Les Mines-Paristech Brief for Comell
During this workshop, the Cornell University morphology
team has worked on a prototypical plan for a future eco-
city. This is based on a synthesis of traditional Chinese
urban forms, sustainable urban design, and energy efficient

The group of Mines-Paristech will focus on environmental and
energy issues. They will study the natural ecosystem of Huludao,
the environmental impacts of human activities and will propose
innovative solutions for remediation, waste, water and energy

management. urban morphology. The latter is defined as an urban form
They will give support to the Ateliers and Cornell teams. Their work that optimizes passive energy and promotes economic and
should lead on an environmental and energy perspective for eco- social growth through a careful manipulation of densities,
cities in China.” block size and street sections.
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Description of Huludao

Hu Lu Dao is a prefecture-city situated near one of the most beautiful coastal landscapes, in the
Liaoning Province.

Liaoning was one of the first provinces in China to industrialize, first under Japanese occupation, and
then even more in the 1950s and 1960s. In recent years this early focus on heavy industry has become
a liability, as many of the large state-run enterprises have experienced economic difficulties.

Hu Lu Dao City started as a small train station in 1898, and counted in 1989 a population of 220,000
inhabitants. In the last 20 years the city population has grown very quickly to reach 600,000 inhabitants.
This growth translates into spatial expansion which will have the city probably join up the neighbouring
town of XingCheng in the near future.

As an important part of Bohai Economic Rim, Hu Lu Dao links the developed Jing-Jin-Tang and
Liaodong Peninsula Economic Zone together. It is one of the country’s heavy industry bases:
petrochemical industry, metallurgy, building materials, machinery, ship building, and power generation
industries. The rural areas of the prefecture produce a variety of crops and house one of the biggest
single orchards in China. The fishing industry, sea-fishing and aquaculture, is also very developped.

=R High-Speed Train Connection

T &5 Huludao : An Industrial City

FEERAY TN : 343 The Old Nearby City of Xingcheng
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Proposed Site

The proposed site of 8km? is situated at the south of Huludao city, in the continuation of the new
Longwan District. It is almost joining the neighbouring city of XingCheng. The site is surrounded by
hills on its south, west and north sides and by the sea on its east side. The seasonal Moon River,
which is more of a flood evacuation than a river, crosses the site from west to east. The site is crossed
from north to south by the wide Longwan Boulevard and the narrower scenic coastal route, as well as
an old railway line.

The site is almost a greenfield site, two small villages house fishermen and farmers cultivating most of
the area. Until recently the area next to the beach was used for aquaculture but this has now ceased.
At the northern tip of the site lies an oil and gas separation plant which will be moved to make room for
the proposed development. There is a former industrial site at the west where remediation of the soil
might be necessary in the future. An abandonned ski resort on the south testifies of former attempts
to attract tourism in the area.
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The site, halfway between Huludao City and XingCheng
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B 220-240m
B 200-212m
pm 180-200m
pm 160-180m
140-160m
120-140m
100-120m
80-100m
60-80m
40-60m
20-40m
0-20m
Under 0.00

Topography of the site
FeHh e

Beach of the site
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Urban Morphology

Urban Morphology and Energy Performance

The energy performance of a particular city fabric can be attributed to several factors, such as building technology,
energy-systems, people behaviour and urban morphology. The multiplication of these factors provides an
indication of the energy difference between the least efficient and the most efficient classes of city fabric.

While the main focus of research in energy efficiency of the built environment is often limited to that of a single
building, the potential for Urban Morphology to reduce energy consumption has been under-utilised. However,
with our research showing that the urban morphology alone has an impact on energy performance of the order
2 - ie. the potential to halve or double a city’s carbon footprint - it is a lever of change too large to ignore.

Building physics Systems Occupants
Climate (architecture, || (heating/cooling || behaviour
materials) systems)

Urban Morphology Research: Results Thus Far

Some first conclusions through a joint research program with CSTB Urban Morphologies Laboratory, Tong;ji
CAUP and Hong Kong University were drawn as to energy sustainability thanks to the most relevant parameters:
FAR, solar admittance, street connectivity.

Higher FARs in Hong Kong and Paris than in Chinese new developments mean a more efficient use of the
space. Weak street connectivity in China mainland also implies more energy consumption for transportation.
On the other hand, low solar admittance in some packed old districts of Paris has counter effects, and the
proposed Urban Design studio and its further development will explore different scenarios of land use and FAR
optimization.

The Cornell Team will advise the urban planners on urban morphologies, they will reinterpret the traditional
chinese city form to adapt it to modern use and give a first evaluation of the energy performance of each
proposal based on outline 3D models prepared by the planners.

HK. North Point Old Paris

Shanghai, CBD

Built-up area density = 19% Built-up area density = 61% Built-up area density = 1%

FAR = 3.1 FAR =45 FAR=3.7
Buildings height = mainly

above 30 — 40 floors

Buildings height = about 6 - 7
floors high

Buildings height = mainly abov
45 floors
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Local Expectations

A Vision for a Sustainable Future

The vision is for Hu Lu Dao to become “the centre of North-East China facing North-
East Asia”, and its development as an innovative leader in sustainability will help
to achieve this vision. Not only will it dramatically reduce energy usage and carbon
emissions, and improve the quality of its natural environment, but in return will offer
an outstanding quality of life to its inhabitants and visitors, realising the City of Hu Lu
Dao’s vision of health and welllbeing, and the Chinese Government’s key aim for
“harmonious development”.

In the face of fierce regional and global competition, such an innovative proposal will
not only increase the attractiveness of Hu Lu Dao to inhabitants and tourists, but also
to national and international investors. The successful design of an Eco-city can only
boost Hu Lu Dao’s economy.

The proposal should help the city to reach the stringent targets set by the national
5-year-plan: increase the GDP by 8% while reducing by 20% the energy use. The new
eco-city should be a zero-carbon and zero-sulphur city, an issue particularly acute
in North-East China where coal is used in many industrial processes. The urban
planners could draw inspiration from a framework developped by Tongji University
and applied in a new district of Shenyang which aims at preserving Energy, Water,
Air Quality, Materials, and Land.

Great Expectations for a Unique Site

The municipality has a realistic approach to planning and understands that business
as usual skyscrapers might not be suited to the site’s unique lansdscape and the
city’s identity. The coast, the mountains and the seasonal river should be carefully
integrated in the proposals. The city is eager to learn from other cities situated along
the coast to make the most of the tourism potential.

The city would also like to remediate the long-term pollution issues and learn how to
integrate renewable energies in its energy mix. This will improve the image of a city
associated until now with heavy industries and military activities.

The proposed development should also keep in mind the needs of existing citizens,
and it is proposed that a strong leisure and recreational identity is given to the site.
To that effect, an architecture competition for the construction of a large stadium has
been just been launched. The city has the opportunity to host events of the 2013
national games organised in Liaoning.
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Strategy /it %

Building an eco-city in Huludao can be an example for the Noth-East
coasline region. It should take advantage of the natural and anthro-
pogenic strengths of Liaoning Province, and find innovative solu-
tions to reduce, control and remediate the environmental impacts.
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Approach and methodology &2 H177 ¥

Environmental and energy experts have to work together with urban planners in
order to improve urban design, services, energy and resources efficiency
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Regional analysis

| "Strategy

22

Building an environmental strategy for Huludao eco-city

Environmental background
PN O

Huludao is a growing city in the north of Liaoning prov-
ince. Located between mountains and sea, the ecoc-
ity benefits from a strategic site for urban development.
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Build a strategy . ol
for an ecocity ;
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Health Ecosystems

Anthropogenic background
g T =
Huludao is one of the most important industrial city

in North-East China. Its second economic strength
is its tourist and cultural potential, to be developed.
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Strengths %

Tourism potential, cultural sites in the region, express rail-
way connected to Beijing and Shenyang, high productive
heavy industry (metallurgic, shipbuilding, chemicals
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Develop
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Remediate

(77

Innovate
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wastewater and other emissions to the environment. Such a linear system will never be sustainable.

As present in China for industry, a city should be considered as part of an anthropogenic ecosystem: the city is an organ among others inside a regional body, evolving in a wider environment . It is
therefore essential to get a picture of the whole regional system, determining the interactions and flows between every entity. Sustainability could then be achieved by transforming a linear resource

stream to a circular ecosystem mimicing the natural ecosystem by recycling its resources and using as much renewable energy as possible.
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Liaoning Province

Multiscaling: example of the 1 line 5 spots
The city should become one of the major

spots of Liaoning seashore.
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The Region-body X1 E ¥

The Region body is a flexible Huludao county (administrative boundaries are not considered). It includes
the CBD site plus the present Huludao city, industrial sites, the Moon river watershed, surrounding hills and
greenlands as well as nearby cultural attractions.
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Zinc Factory

I

Cement factory
KIS

Petrochemical plant
T

The Environment “Liaoning” iZ 74 “H35”

The study area includes Liaoning and Bohai Sea. It is historically a heavily
industrialized area that needs to be revitalized. The province also presents
historical and cultural background of high interest as well as a unique natural
heritage. It represents a rich but challenging environment to evolve in !
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The “environment” of China H'[E [ “IfJE”
As China is urbanizing at a rate of fifteen million people each year, it is of
the greatest importance to establish the basis of a sustainable urbanism.
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City i
The city shall be considered as a set of functions embodied in a certain geographical, natural and anthropogenic
background. To be sustainable the city needs to fully utilize all of the functions into one complete system.
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Environment and Energy Group - Les Mines ParisTech

Regional Analysis X157 #7

A city is generally considered only for the main function it provides: a shelter for its inhabitants. It is therefore taking resources out of the environment to achieve this goal and then reinjecting waste,
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EMISSIONS

closing the loops

P I I 2R

Energy i WASTE

RESOURCES

EMISSIONS
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The city ensures a balanced flow of
materials. Waste generated by its in-
habitants are properly managed. The
loops are as closed as possible.
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The city ensures sufficient access to
water for all human needs within its
boundaries. Water use is optimized
through savings and continuous treat-
ment.
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The city generates its own energy so
that each kWh consumed is compen-
sated by the production of 1 kWh of
renewable energies.

YT N SEELREIR B 45 . BHEAE— %E
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The city must provide healthy and safe
living conditions to its people. Contami-
nation shall be dealt with at different
scale, inside and outside the city.
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The city generates a suitable interface
between industrial and natural eco-
systems. It must be a support rather
than hindrance to biodiversity.
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The city is built with optimal urban
morphologies to ensure a high density
and building are energy efficient and
environmentally friendly.
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this strategy we can consider the city as one willing to become green and healthy.
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Air Pollution K (5%

The local air pollutants are SO2 and heavy metals like atmospheric mercury.
These the region in the form of acid rain, respiratory disease, soll
acidification and deposition in water and plants. The in
the region include a large zinc plant, several mining and chemical factories,
coal combustion, and transportation. The to curtail
air pollution stems from regulations. They include industrial emission con-
trol, desulphurization facilities, clean energy switching, transport modifica-
tion, and a tourist season bike rental program. Also, restricting indoor tobacco
use and smoke free area promotion will greatly increase indoor air quality.
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HEAVY METALS | MICROORGANISMS

Fucus vesiculosus

6000
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Water Contamination 7K {45 4 3000

Mercury and cadmium have the highest aquatic pollution
levels. They exert negative by degrading the eco-
system, and being bio-accumulated in humans. The ma-
jor come from sediment contamination related to
chlor-alkali production, industrial wastewater, and atmo-

2000

1000

0

mg'kg

Ascophyllum nodosum
Rhisopus nigricans
Saccharomyces cerevisiae

5585

Proteus vulgaris
Aspergillus oryzae

spheric deposition. The proposed is to integrate
treatment and remediation within the local ecosystem.
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Soil Contamination |75
Overall toxicity levels from highest to lowest are cadmium, zinc, mercury, lead, and cop-
The
water though the metals are passed on through vegetative growth to humans by
consumption. The
ditions of rain scarcity and high winds. The

TS R R P AR B S B B BE RS By . FHT RS SRy
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from contaminated soil currently represents a low threat to ground-

are industrial dust, contaminated water and climatic con-
recommends soil remediation.

Xf
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Soil Remediation &=

- Phytoremediation tE414 55

Phytoremediation methods use plants to accumulate heavy metals. Phragmites aus-
tralis is a reed common to China that can accumulate heavy metals in its roots and
stems. Thiaspi cearulescens, commonly known as alpine pennycress, is also a known
hyper-accumulator. Itcanuptake 30,000 ppmzincand 1,500 ppm cadmiuminits shoots
compared to normal plants that can be poisoned with as little as 1,000 ppm of zinc or
20-50 ppm of cadmium. The plants are considered as industrial waste, though metals
absorbed in this plant can be economically recovered in the process called biomining.
Theashfromburningthe plantsis sold as ore. Alpine pennycress ashyield 30-40% zinc.

TEPME SR R AA o N Rl W AR <GB o Phragmites australis/e 1 % )1
—FrE, EREHR. ZNEEESRE. 3 MR E SRR E Y
A& iE =R (Thiaspi cearulescens) CREZER N %%%iﬁ%OOOppm MR 500ppm
MIEE, T — AT AR IR R E11000ppm B AR VK 24 20-50ppm A8 Rl B 3 KT T8
BAEAF. B EENESEEY AWy w7 TR 85
EN BB E BB AT A AR A G R MO T DI 30-4000 H B

- Rhizosphere biodegradation 1 Z 1 4= Yk s 5

The second method in-situ is rhizosphere biodegradtation, where plants are
used to stimulate growth of microorganisms, which are conducting degrada-
tion of heavy metals. The soil content determines the microorganism selection.
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Ecosystems and Green Spaces 4 % 2485 3 111 4
Objectives for Huludao #/i/ & & J& H bx
Huludao is rich in natural environments and ecosystems, including the beach, wetlands,

woodland and forest, migrating birds and abundant marine life. IR IIJ LA TSRk ] 28
PRI SN, COR e s PRI AR U £ 1 Rl e Y S
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The objective of these eco-city recommendations are to promote Huludao's natural
strengths; utilise ecosystem tools to remediate existing anthropogenic impacts on the
environment; and design with nature to optimise ecosystem services. (111X [J)11] ] A LE
filll. 1kl JJ“' VSR T A PR s TR R AR IR s ),
(RPN R DA & R 2e ) REPE A

beaches ¥

Green spaces offer socio-economic value such as health benefits, recreation, and clean
air and water. Green spaces can co-exist with urban environments, and enhance cities by
providing eco-system services

Y7L river

trees HA

D 15 2 MG A o DG UG 2 g ﬁ e 75, o /IIIH IR ER T NN ¥ YRR PR o7
PLACH P A OHDR G il 2 Py L ]y g Hl“ ey / Jlam el TP /18
sz g5 O DB 1 292 A J

Fauna zh#J[X &

Conserve natural habitats

DRAF SR S

Wetlands 7

Huludao’s coastal wetlands provide habitats for birds (rare, migratory, breed-
ing), fish and other animals, and reeds and grasses. Wetlands reduce pollution
and eutrophication; attenuate floodwater flow; and store and release water. Ad-
ditionally, constructed wetlands can be used to filter water for local use.

B B SR N CUN 528 (BRI S . i ES R, R 5KRSE) M
*%ﬂﬁﬁﬁﬂ%%@i?@%ﬁ, WO YR O T AEINE . TEHIAE

Connect green spaces throughout CBD
EEEPTA RS, UGNEES. BRI

PRI RN E S IUIR L, R 2K . LA, A TRt i A
DK B AL o

Beach and Marine i

Buffer zones and restrictive zoning :
minimise threat to both beach and built
development, while allowing for public
access, safe use and environmental
protection. Regulate pollution (industri-
al discharge, run-off, waste) and retain
wetlands: preserve beach and ocean
quality. 833 72 v XORM R DO X
W i/ ME, S I EI PR —E

Strategies for wetland conservation

TR AP SN

» Monitor biodiversity and water quality
ORI L R LN
+ Regulate sensitive areas: pollution, loc&i’
P RBUR I 15X, OKFEIRAEIX
* Retain wetland buffers zone, e.g. conservative radius of 190-340 m

PERFIEHIZEIPIX, RIRTHIE, /D N190-340K P27 X

«  Nurture socio-economic value FPATSNGIFEN U;&@u@ﬂﬁﬁ’]/\ﬁ ety
AR AR 2 & (¥ €] VASZAIEN f‘&{%iﬁj I IR A TN

AR He SO PRI i ) £

4L [ roof gardens Qg

: i'-' ' Y2 wetlands
4 Green Spaces Jiiri %k

traffic corridors k2% JEiiE
W4 streetside green

Environment and Energy Group - Les Mines ParisTech

Ecosystem Services

FSRGMST

clean air F{L =23
plant cultivation FHEIEY)

encourage animals #2441 E
conserving biodiversity 45442 1
social and cultural value >3k
reduction of pollution J&/>75 %2
noise moderation [ {%IE
beach protection 45
ater treatment b 7KK

-J
IS

Smart design
works with nature

= LS A AT

WWW.qC.ec.gc.ca

www.plantsystematics.org www.hawaiiandreams.net

Wetlands {7 CBD CBD X4 Away from CBD CBDI[X 4}

Phytoremediating reeds  Non-agricultural plants JE4& HE 1 Low-bioaccumulating crops

FVEM G E 1 2 Pollution-tolerant or phytoremediating  {I& = R AE4)
75 G Rh ek v VR e 2 P

Phragmites australis Elsholtzia haichowensis Sun & fruit KR

LES Commelina coreana 154 % sweet potato 4
Local trees: poplar, locust, pine pumpkin 74

AT AR, BB, AR

Phytoremediation sequesters pollutants; then recovery of heavy metals is by biomining.

WM EE SR E SRR, FlE ARy M ESEE TR

o
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Background 5

HuLuDao is currently in need of water as 74,000 families cannot be be provided
water for a 24 hour period. Presently, all water for HuLuDao comes from outside
of the city. The water system proposal creates a method to protect the Moon River,
provide potable water, connect the CBD and natural area, add adapted vegeta-
tion and upgrade sanitation concerns which are all precise concerns of the local

government.

B BRI, HRT, X A740000 5 EENRESL I 24/ N 4 SR AR E fib
K, BOKEZHRRITT AT IMRACR . 7O, AR RGERATH, CBD A HIEN A
PAEORBEAE SRR BOK RS, AT REMORIP A 229, R AR LR AR T

JEAOI B AR

Black Water treatment -- Centralized Treatment
Plant JE/KACHE—— SR =gk ab s

Blackwater is sent to the centralized wastewater treatment plant to
produce class three clean water and create a sludge byproduct which
can be sent to cement factory as a raw material. The city requires a
plant with a capacity of 5000 t/day.

HAE B/ gaR R 57k b B ST AR, A7 =2k, B9
15T ABGR K ) S MUs0RHE ]« T 22 /ECBD XIS N Ay — M4k
PERE S N5 T/ R A5 /KAL) o

Water system in CBD
CBD4A#HEK#ER Unit; thousand m3yr

986

828 Reservoir

Rain-roof REE
EIR/C Other domestic use
Rain-green land Iakd PAROIN Z2SRN 07K (B
]
e Wetland Y
Rain-street 1048 N
18 % MR

. Y
890 Groundwater
supply
EIFE# T K

Rain-outside CBD 948
CBDINSKMER 566

288 River supply
STESM A K

REIR EABEES

| C1 water —4k C2water —#k  C3water =Kk  grey water :U_Uk black wate:r ES |

Rain and Grey Water treatment -- Wetland
FRZK AN AR AL FE—— VR R
Grey water and rain are sent to wetland for treatment. Class

L.
o13 %"r;gﬁfrfg 913 tr‘é‘f;;::tvf)ﬁ;t 1330, 738 two clean water is produced here. In CBD, 10 wetlands
e iy (10,000m?
,000m?x1.5m per each) are needed.

= R TARAMAESS . Bk BB LTI T2 77— 2K
1ECBD, T #71071 K/ A10,000m2x1.5m A3 o

T

{

Water strategy for CBD CBD/¥)7K i

The proposal suggests a new classification of water stan-
dards, efficient building use upgrades, a recycled greywa-
ter system and utilizing the local rainy season through roof
and street runoff collection.

SR — RO RO 257K 53 b o, A SR A 1l TR R K B /D>
s, 1R AK,  DAR e o TR T it S5 WA B W 2 (1 T
K, SRJE I EAME ]

New Definition of Water Classification

AT K 43 27 %

In China, drinking water and other domestic use water is
supplied with the same quality, which results to a waste of
money. So the proposal suggests to supply water according
to need.

HRTAE PR3 A HoAth I 7T 2 AR S5 7K Btk s
FECRVEFI A AR . R, EUCRBE TR 73 Tt K. By
BEIK G BRI

New Class Standard of Reference
(i) (ZERE)
( —C%?o;g;( y European Union Potable water (k%5 A AmE)
(:QREA&?;?%*) ChineseClass 3 (HEMFRKR=22740
(gg.&‘?gg:i:t%r;o ChineseClass4or5 (FEFEKF. FEAO

Water Use 17K
2 Key assumption: Population of 100,000 capita within an
CBD area of 8km>. Agricultural area of 6km? is located near
CBD. Water will be put into Moon River to make a sight in
the CBD (building a dam in the end), changing water for
eight times per year is assumed. To deal with the seawater
invasion, class two water will be filled back to ground.
KA. (E8km2CBD N, [ EMIIRIE A Tt 1007 A
(ECBDFIT, I EOkm2A fRO A ; T ORIIEH o] 50,
TENHFAL L, BRAFAE H 23 CBDY BN H kK ek Nk -
TR ANR, A R R .
HRIGHFEACE M IEBIZ L “CBDAAHIK RS -

@ drinking water & fg sk (C1)

W other domestic use z@ZHEH
#A K (C2)

O groundwater supply # T~
kBl (C2)

O agriculture .\l 7k (C3)

M public 233 K (C3)

Water Supply 457K

The total water supply is 5,536,000 m3/yr. As the rain mainl
distributes in summer, a reservoir (with the capacity of 5M m<,
area of 20ha) is needed to store the treated rain and grey water
resource.

A R RE4ES,536,000m3 . BRI 2 L “CBDZ%S
HKRG” o mTREmEEMEE S, WNwHEEE— A
NS LTTK (20400 BIKPE, LME A B R BIFIZK
LUK o

@ river supply 5a[5& ¥k (C3)
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Constructed Wetland Neighborhood Rainwater and Grey water Harvest Tfi7/KF1 4 7K F]
Treatment Systems A XA T VAN EE 2 The main neighborhood water source comes from roof top rain collection, street run off, and
45 greywater recycling. The two systems feed into the underground cistern before passing through

the grease trap and settling tank. The rainwater will contain atmospheric heavy metals and roof|

y, debris. The street runoff will contain automobile runoff and other toxic materials. The wetlandsjg
§ are capable of removing all of them to create the clean greywater. =23
FEIX A T2 ZACR PRI T TR A Y R A e, LUK . K ATRES A AR, T
7K AT REAG A B e N e T E RO [ELARRE e, DRl AR e I Rt 2 e PR A T Ak . T8 23
HEER FT TR K AT RE S A RGP R TS e B 5T, X Se KRG R kg e ket =2

This system emulates the regenerative ability of a natu- WL
ral wetland to act as a biofilter under managed con
tions. Our proposal calls for multiple constructed wet-
lands within the neighborhood structure to act as the
cleansing mechanism to change dirty greywater to clean
greywater. The greywater is a composite of domestici

: WA N 7K, PR TR, AN T4 i — 2K D™
greywater, rainwater, and street,run off. ==
ARG E AR AERE T, EEYHERT, : o o S —
0 Wt g B FA (0. R BUAEAE X A B RS A A T3 1- Rain collectors s 42K 2 Grey water . B
i, B AOKFNE KA B T i) 287K . AOKEE AT ] : AT
KPR T K. FACRIRT BT, TR ‘. T

Tﬁ7J<LI§Z%\_,~/~\ ,

\ 0 .
6- Drinking water
PH7K

Environment and Energy Group - Les Mines ParisTech

How Does The System Work?
AGUU TAE?

It begins with collecting rainwater from the roof or street

# by diverting into the underground neighborhood grey-

water system. Following a system of filters, the water

5 is passed through the bottom of the container into the

constructed wetland system. The wetlands performs its

=¥ porhood. The clean water is used in the building. It is
= 4 either cycled back into the system or transfered into the

blackwater system.

B, JETIURIIE B YOS R A T 7K A AR KRR A% B X Y
R K. S0t — BRI g I, KRG K
FCHBIEANLiEH . A TIBHIE2~3 K2 N LI FE T
ABo ZJm, TERIZKEE A X AOK 8] Rkt s
R (e )G, BB AR LAARS: T — 418
N, FINBI I IOKELAL IR, BORETT KAL)

Water system in the building
EH B2 HEK AR

4- Co tinuous = 25

Unit: L/d

25

~fecirculation

TS

Why Neighborhood Scale System?

5- Sewage to wastewater

The small scale wetland system was chosen due to a multitude of reasons. 111 /- jc g pi ) b ' e

This system minimizes leakage and pumping distance. It also allows for
greater system flexibility and risk control. There is also a regional aesthetic

. treatment plant
P calIE

car,...) Bt

30

and social awareness to localized water treatment with an idealized goal of
including the neighborhood in the wetland management, water conservation
and habitat enjoyment.

W2/ NI RS, RET 2 NRAFERN. B, ZRE LD
SERBEE, I B, BB RS AR TS 7K AL B AR Y
skt s Hik, Er LASEBUERA R Ge ] REtEAI MR 24 Hm, N TR
;&EJQ KFIIRE, (ESCHUKEFRINREZ SN, MREN fE Refe it — AR
I

5
[
Roof-Rain
ETRm K

Recycle

(=1 A3

C1 watg —&hAK grey wagr 2k
c2 watsr &Gk black water =ik
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Principles of Municipal Solid Waste (MSW) management - /LAl | 0 esssEss
J&%EE)/%LD_\“J Reduce lowering the amount

of waste produced

Sustainable MSW management considers waste as a resource that can be reduced, collected, reused, — B —
recycled and used to recover energy. Product and material efficiency, and cyclic resource utilization are L ‘Reuse [P SEm—"—"
techniques to reduce consumption and waste generation. -

TR B R A K B R R, N T e AR ek, ae L
BRI S ARG TP T AT S st/ 98 B M 7 A o L» EA

== =R NAY
BaCkground - B /Ij(% . L. o . Lflﬁll& safe disposal of waste
There is limited data about the local parallel collection systems. The municipal sanitation service col- . m wlandfill z2m
lects waste and deposits it into landfills with no leakage control or biogas recovery while contributing Leastfavourad option {L&RBELR
significantly to the air, soil and water pollution. Meanwhile, private collectors gather a large amount of

FREEFNA
using materials to make
new products

51 P+ BB T 7

recovering energy
from waste

BER B

the recyclable waste and sell it to private recovery companies. Waste management system M EE R &

R RED S TR E R AR, 2 DREEEizE, &

I S LA B TS DB R e e
BRWERS, SR, MK, HEKRTE YR = SR BRI
ﬂkf& o Iﬂ HTJ- > /I\MK% E':E] Ll& J”\’A]%W)”\@ T ﬁﬁjt—ﬁlgéj\ E/‘] Af IE] L]&E}E% ( & Residences | Recyclables Private collector Recovery companies
JE -~ BEE. BRHIRAEAY) |, SR M R A A BRK qEE [ 1 st BWAELT
: [16.8vaay | o
Businesses | | — D bi Sorti i Incineration | Landfill
Estimation of the MSW composition and quantities in CBD Al X rec;g;lmes ] qf:v;%eﬁ " o;;g:;?gter 'L __Mjﬁ_r_ _ J ?gﬂl
CBOD % iy E B 7 fik B e 5 Ay I .2‘3'?
- Reséaﬁuints | _lml_ 3
W organic material F L4 re':%%is Food waste bin 66 tday Anaergg[i.(;s;gtestionl 16 Gwh nergy
" plaslic:: Hgl%ls ‘ B lZER ] R/ R
= paper 4 b [
" “”"""fﬁ Hazardous/electronic Specific
W plass Green waste L > waste » treatment ompost
= metal & B REY BB Y/ BB FhbE 12 Uday it e
u dustitile JEL/6ERE
® others 3Lif Wastt t
thers i Sudge 20 day Collection responsability
R

SKTERE

Production of MSW: 120 t/day

i ! . __
with 1.2 kg/day/capita Agncﬁ;ﬁtg%asieii Privzjt\e collectors Municipality collection R;?::li%’g:;ﬂzgm
CBDIX AT A it s 120m/K (1.2 F50/ A/K) I , e i Proery Vnagement
Drg;i\l;;]lgge : rOptionaIfrgcomendations : MR -
] L # wHE EELRUYLLE

Current disposals - H B EYAL BRI
There are three main locations for landfill waste disposal. The two appointed sites are designated for MSW regional waste, one focusing on the zinc
factory and shipping district. The third site acts as a simple waste landfill that is collected by the sanitation service.

P R B A =AM SN E RS, Heh AN TR SR . Ve - Packaging
FCIX (AR 5 45— A B O T R T Ak B A S 1 B S pmm N L};;’}'g“,ggm“

Source Reduction - i it

Sustainable waste management focuses on waste reduction through education and promo-
tion. The proposal highlights source reduction techniques such as wise consumption, pack-
aging optimization, joint use of appliances and equipments, and office utilization of informa-
tion and communication technology instead of paper.

AIRFPEER Y BN Tl B B L BRI . AT SRR R SR AU

we BBt A S BB AR R A S5 Ot AR

BRasm

Source-sorting system - J74) 25U £

The CBD recyclables will be predominantly collected by the private col-
lectors and is recommended to continue due to its inherent efficiency and
social impact. The municipality will provide two types of trash bins in the
streets: one for food waste, which has high moisture content, and the other
for dry waste, both recyclables and non-recyclables. The bins will be col-
lected daily. This recommendation is proposed to take advantage of the
individual collector sorting the waste while the wet-dry separation creates
an efficient system to process the organic waste. It is optimal for anaerobic
digestion that yields energy capture and compost. For domestic hazard-
ous wastes, a special trash bin will be managed by individual residential
committees or property management companies. Authorized hazardous
waste transportation and management companies will bring them regularly
to an approved site. Electronic wastes will be collected and sent to special-
ized treatment.

CBD XA AT 8] 0 1506 A S B, FRAT T L AR B X 4

RRE HSR TR RS DR e E i E PRI —Fh
AT (kS E) , —METUWRETERY (G RISONAT]

IR o IXPIRMSIICR SEEE H = A X RO R TR

WX R 50 T TR 950 B SR A5 T W e 24 rh =00 BT

ANVEMREHT=RE PEICRHEE AT N RIEGREY, (EEEa

Pk mli B HIRA , B L G s S A w4 S R

o BT IRYISHAEIE ZLT AT,

Individual collectors

MEU

S & &S

Hazard
Dry Waste Food Sarcous

Waste
FEY H2

&ngtii% anl Authorized companies
A=
TR TS RRTLAT
£
,;:3_'
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Hypothesis (i
1. Population: WAL

70,000 permanent residents

30,000 tourists and/or businessmen

2. Waste management system boundaries: domestic wastes
from residential area, business area, hotels and restaurants,
green wastes from parks and gardens as well as sludge from
wastewater treatment.

3. Production of organic waste:

- 66 tonnes of food residues per day

- 20 tonnes of wastewater sludge

Anaerobic digestion and composting plant - K4
THA R HENE T

Once this waste is collected and sorted in order to remove the resid-
ual inorganic waste, it can be used in the anaerobic digestion plant
followed by composting for aerobic maturation. This way, biogas
(mostly methane) is recovered and can be used to produce energy.
R B A R F R BR E A R TE LR S, T REATHAL LA 2%
HERLIE #e anit, AP (EEN MR TR

Composting - HEA
Compost quality in China is usually poor. The composting process
could be improved, however, by using vermicomposting. Besides a
lower operating cost, vermicomposting permits an improvement of
the compost quality in terms of the size of the decayed fragments,
and the plant nutrients (nitrogen and phosphate) availability and
solubility. Thus, the compost can be used as fertilizer by the local
farmers.
Hh [ A AR i A . FRTT,  HEACGE AR e i e RO Rk
B 1 BEARATIRAE A, I HOENE RE RIS MR RS AR 2 74 ot
(R ) AURTIRUCPE. dnitt, AERFRTBoA AR R H] .

Supporting System - %l B Z%¢

Environmental education and promotion are needed to enhance
public awareness source waste separation. This requires munici-
pality cooperation with residential committees and property man-
agement companies. The transportation routes of waste need to be
optimized for market of waste recycle and recovery products. Mean-
while, local waste management facilities including sanitary landfills,
organized recycling/recovery firms, electronic waste plants, and
hazardous waste handling companies need to be utilized.

WAERR: 7N, RIS A 3 A

2. RMIE RGNS A, RIS, TEGSYE.
3. APUE

B4 66 Wi/ K, TBEEIE: 200/ K

Environment and Energy Group - Les Mines ParisTech
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ML

\ : 8200 m biogas o

4 | 55% CH, content
Flizs

P - Digestate
-y i i (used for composting )
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About 40t/d
Digester ' Co-generation unit AL ( ATHEE Y
heating with i ;
Rotwatsr e #9 400K
Homogenitaiion and
collection tank for
liquid biomass — : B
L.J Waste gas emissions.
Heat 8.5 GIh  omr P B

Electricity 6.5 GWh
BAE

Implantation of the anaerobic digestion plant -
PRAAIAMT 1dehlk

As the current gas storage situated in the future CBD area will
be removed, the methanization-composting plant can be situ-
ated situated on this land and the surface area would be several
hectares.

H T CBDAIN X N B RS 45T, s IREAH AL A
Zhk b, AT RIR TR CA R %) 2y J LA

e E BV BEOR, BN E AN E BT/ X FEAEER
DA SEZS WA A TIGE. R, SRR, JE0
PR RI= T b it e R e OO, R A P R RS X A AR
g%ﬁ%fi&ﬁﬁ, Pl Ay HEERE A =] BRI
L3 M

Example of implementation (France) - )iV /5L
B ()

The proposal suggests to mimic an implemented French an-
aerobic digestion plant that is showing excellent performance
utilizing MSW to produce locally consumed energy and offset
landfilling.

AT SRV S 1 — BB A B9 PREGH L) IR
Ao %) A T B ™ A M FrfR BT, Jf e T, H
SRR

&
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Strategy /i

First step: reduce energy consumption in buildings.

Second step : use renewable energies as much as possible. The
actual residential consumption in Liaoning is 220 kW/m?/year. We
aim at reaching Effinergie label.

Reduce CO2: Building

B RSB B AW AR BIET EER
PIREAE 220 kW/m/4F . FRATHY H AR 215 E | Effinergie Friko

hori S
éﬁﬁ' P
-|l. b

Residential energy consumption targets - J& REEJIHFEH IR (kW/m?/year) Energy needed for the oity SR TTRETE R
e — | | “Heating & Cooling (for 100 000 inhabitants - GWh/year)
10 Ay Heating & Cooling / {{:BE&il 15 114
———r— | [ [ | “Hot Water #% Hot Water / #k 80
0 10 20 30 40 50 60 70 80 90 100 110 120 . Electricity / & 156
EFFINERGIE Label Electricity Total / kit 350

Building efficiency technologies 12 5 /= REAUH A
Air Leakage:

Building Envelope < 0.6 ach
Pressurization =50 Pa
Infiltration Rate = 0.05 ach

N\

Multi-Pane
Glazed Windows ~
(Argon Gas Possible)

Roof Optimal U-Range:
0.07-0.08 W/m2K

Solar Gains
Daylight
Occupancy
Sensor

Exterior Wall
Optimal U-Range:

Optimal U-Range: 0.09-0.11 W/m2K
0.85-1.0 W/m2K l Centrall
(Automated & Internalized
or Manual) Controlled
> Control Venetian Blinds

System To Manage Solar
Gains
(Protected from

Weatherization)

Ground Floor:
Optimal U-Range:
0.09-0.11 W/m2K

Based on the Huludao climate several technologies can ensure maximum
efficiency. Each solution’s applicability depends on building design. The
building envelope should be nearly airtight and the -18 to 31°C annual tem-
perature range mean heating is a building design priority.
BT B ARSA, AILDBORTTRAIE S & Y R80R . R T R
FIERU R TSR B S5 B BT 85 1] 5 -18-31°C HYAFERIR T
B R SR AT I A R

In summer windows can control solar gains with adjustable/retractable
facades to save 13% on cooling. To avoid the salt/acid rain corrosion -
blinds can be built into sealed window panes for maximum control of the
solar gains/maximum product life. A smart control system with dynamic
sunlight/occupancy detectors can automate blinds and for 40% total sav-
ings.
FEXEZE, 1 PR d i ml R =y A G e A Az i R FHARE RO, AT 2713% 1Y
IV AERE. O 7GR/ BRI I, P AR R B O N, DASEELR
R P M7 Al A T RE RO AE 7™ it A i o ELASHASBHDG/ f7 FER I E B
REFEMI ARG n] LAH ShZ R /Y 1A, A5 mik40% REFE

Climate Capture - Closed System

3  Hot Water - Solar Thermal

\ / Chilled by Night Air
(Winter/Spring)

Solar Gains

n
o

A Hot Water from —~ o3m
[ Convaiicn S A Qocarey
Pump Q.%‘l hr) Bus A\ Detector
£, /
Waste Water He:/’ltaliz(;l;?ge . o
Returned for Available "~ Winter Summer Fall ) N
Heat Recovery Heat Utilized ¢limate Control §
/ £ Intake
xhaust- I\
Black Domestic Air Filtration/
Water Out Water In lonization

Geothermal Direct Exchange
Closed System: Ground Potential Heat/Cold Bank for Roof Collected Heat/Cold

To maximize climatic solar gains, heat capture is possible from the roof (or
roads/parking lots). Solar heat can be stored in the soil where the heat
flux is 1m/month. Two closed water pump systems will reduce the heating/
cooling load of the building temperature control. The geothermal direct
exchange brings input water and air to residual soil temperatures (11.9 °C
in Huludao) for up to 30% less in heating costs. Deep soil can store heat
from the thermal system during summer days with low hot water demand
for up to 20% more savings. Soil can store cold on nights in late winter/
early spring resulting in up to 50% for cooling costs. Gains from soil stor-
age can also be achieved passively for lower stories. These closed sys-
tems have no drain on the daily water resources and can replace central-
ized systems.

N T ORISR RO AE e, TR (OB ZAL) PTG KFHRE
AIDAMELSE (ol 2 ORI ifF . P3P R ZKIE RG0SR 12 1Y
PR/ AT o MO B A AR A A G ZROR 25 SR A T (B
B 11.9°C) , MM ZI30% HIERSA. FERUKTRREAME S, H2 1R
i NIAR G HPEF G, N Z152)20% BIfRGE. TEMATI R, L HEnT g /75
MZES, M 2IRE50% HIHRIS A . 3k 7 1 RUR— ] 7E(RZ J 3R g o oL
Mo JXECES B RGBT B H B KRR, FFA] AU A S h A R 5

Geothermal Direct Exchange
Preheats or Precools Intake Air

For ventilation passive house guidelines recommend 30m3 per hour per
person with a minimum air supply setting for no occupancy. An air filter/
ionizer is needed to removed dust, pollutants, and natural/manmade cor-
rosive compounds. It is important to arrange the supply and exhaust air
openings in a way that avoids short circuits. Room temperature/solar gain
detection will further maximize efficiency savings.

XFFAEEN T REEE SR H SRR, THENE SO E — D Te /R 2SS ARIE
Fp NAF/ NI 30mBise/ N XU R R A2 B MR G A 25 AU IR e Bl e
Prebas AABRI A 153 BN T M &% dnfer & B b i & 1k
AR LA G R AR T L o 2 NIRRT I AR 1 B ek

e | Bt
— R ETTRERCE,

Sources: “The Passive House Building Standard” at greenlineblog.com, “Passive
houses in Sweden” by Ulla Janson (2008), SoMfy BioClimatic Fagade - Energy
Simulation Tool and WeatherTool, and ICAX - Interseasonal Heat Transfer at www.
icax.co.uk.
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‘arislech
Photovoltaic - J:H Solar Thermal (Hot Water) - KBHREMAEHIK -
Different Designs - /[ 19131 Different Designs - /~[A] A g
Photovoltaic technology is a way to get electricity from the sun and as an aesthetic concept in the city. It can be Solar hot water utlizes the energy from the sun to heat the hot water needs of the building. Flat-plate >
added to existing roofs, as well as, for new city, integrated directly into the roof . Efficiency ratios are based on heaters, evacuated tube heaters and concentrated solar water heaters are the three main types. ©
differing PV technologies Thin film is 7-9%, multicrystalline is 14% and monocrystalline is 15-20%. K FHRE A FRIK R AR MK FHREWR I i 25 SR M ER (RO o K PH REAE P it 2R TR A T b 0 A PR i B 2 4 c
S Fh R A RS L RE AR, )l S T 2622 PO e 02 T DAE CU R 0L 228 | 7T AZE R I B T B <

5‘3@%~W&< o RFEHBEARIRE AR, MBERIBERT —9%, LRREMACERE14%, HETER
HE15—-20%-

Constraints - [R il

The panels in the proposal should face south at a 55° angle. Panels lose 80% of performance if vertical and accumu-
late atmospheric particles if horizontal. Restricting shadows is also paramount. One cell in the PV panel under shad-
ow may impact the efficiency of the entire panel by offsetting the performance balance of the other cells. This leads to
overall decreased performance and eventurally system failure. The local temperature dictates using crystalline cells.
Snow accumulation must also be monitored. These technologies can cause some visual impacts to the buildings.

Ot FERLER BB £ B 1% 5 550, T B ADG IA2 115580 % HIRE 1t , ZK-PRLA 2 32 3 R AR MA o (7] e R 1) o e
SRR AR B . HEY EP ool sz BB R 2 2 M HE A F R YRR o S (R DA KT 55t B2 DG FLB
IR T o R PHREK AR A2 RE T RE S S M A S0 o

Incentives for Implementation - &4 Jifl 5
China is currenty the third largest global PV module producer with targets to raise efficiency, reduce cost, expand scale
and become an innovative industry leader.

B AR SR = OGS AR, TS R RROR, FRIRAAR LA R BCAZ B U Y 1 405 -

CHINESE TARGET GRID - H[E 1] H #x CHINESE TARGETS CHART - H E 1y H#x
2005 2010 2020 2030 2050 2005 2010 2020
0,07 GW 0,3GW 1,8GW 10GW 100GW 15 million m2 150 million m2 300 million m2
Cost - il A Environmental Benefits - JR55%55
The main issue with PV is 1 kW of panel costs around 40,000 Yuan. Currently the EU cost is 3-3.5 Yuan per The average local household can replace 0.15 tons of CO2 emission by installing a solar hot water
kWh produced over 20 years compared to the local electricity cost of 0.5 Yuan/kWh. There are no feed-in tariffs. heating system.
N IKWHG AR A& 40T T8 H BTG AR BRIz B oA &3 — 3.5TT/KWh, T H BiTIL 748 Y FEL 242 0.5 T/ UG RE R — DK FHBEROK & R AE AT LA 0 . 15ECO2 /I HE -

KWhZctr . B2, BT RE SR R LU & PR 36, Xﬂ“?)“ﬁ%ﬂ"]%ﬂﬁfﬂﬂﬁﬁﬂiﬁﬂf\
Cost in China - 7 [E iz F i AR

A family used water heater is, on average, 3000 Yuan with a concentralised heater costing 1400-2000 Yuan/
meter squared.

ZBE K PR RERUK AR08 30007T, 4R A sk a8 U #E £-F /7K 1400 — 2000C -
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Geothermal Heating - Jth # L%

Technology Description - i FE 1z 557 A&
Geothermal heating uses the Earth’s thermal energy for space and water heating. Ground
source heat pumps obtain energy from a depth up to 400 meters. Hydro-geothermal uti-
lizes high temperature water from deep subsurface reservoirs.
H B BB R M AR O BRI R K o IR BRI M T 40 00K 7 Fl A AR BB #A
AEo /KIS INTRZ T 7K IFREARE o
Constraints - [

Hydrothermal
Resource

Gaothemoal Fesennods

Clond Rach

Hot Ulprwelling Watar

Adversely affect land stability and large geothermal projects may causes problems if the
geology is poorly understood.

FIRES R LIRS ENE , AR e T P 1 A T RE Sl K ()AL

Incentives - il il i
China set utilization goals of 4 Mtce in 2010 and 12
Mtce in 2020.
e DS R BT IR AR AE201 0 518 A4 1 7 AR o
B, 20204 T2 J1 MibR i o

Horizontal Loop

Cost in China - 7=+ [Eiz= Y Al
Initial investment cost is 10,000 Yuan ($1,300)/KW in-
stalled
I8 /£ 10000 7C/KW o

Vertical Loop Pond Loop

Environmental Benefits - #1535 45
In 2006, geothermal carbon offsets in China accounted for 6.03 millions tons of CO2,
151.8 kilotons of SO2, NOx and suspended dust.
20064F, HIT M A, EED T T miTCO2, 1577 Mi1S02, LAANOXMIEFEMN

*_\‘—l:o

Reduce CO2 : technologie proposal - CO2 JiiHE: FARJER~ (2/3

Biogas Production with Biomass - fii {4 i 4: 7=

Different Designs - %11 /7%

An anaerobic digester provides electricity and/or heat by creating
biogas from biomass sources such as agriculture and agro-factory
residues, organic household waste, and wastewater sludge. It can
be implemented in rural or urban areas.

i REAUS R e NS R AE R BT, ol AR 7= i AR W AL
TR AN PR FARBUHE R, B ) L RERI/EARE . X IRER
Y as ARSI T 2 A #RRE A

Explain the Technology - #7 A 15 B

(Anaerobic Scheme - KA s = 1E])

The residue can be reused as fertilizer depending on the P and N
levels. Roughly, the equation is 100 kgOM (50% C) = 50 m3 bio-
gas (50 % of CH4) + 50 kgOM

MR SN JE R AR R BRI EE G I BB o IR RO L
Ko RN IJTREATREERIAN: 100 kg ALK (50% C) = 50 m3
TH(50 % of CH4) + 50 kg AL

Constraints - Bl 44

The system must not allow any oxygen entering the system to re-
main anaerobic, remain agitated, and the productivity depends on
the C/N/P mix.

Other needs include a power plant, proximity to the source and
rationalizing the space, odor and visual impacts.

BN ZR G0 e B A Sl TR N DAAERR 248 0] 1 PRAERIG - E 45 156
P, HAREF BT R ZUBE R G . RERHEER T
—RXKH], ABEAY P AR, G RSAAE. R
AL T o

Incentive - Wil it

Priorities for biomass energy development will be bio-
mass power generation, biogas, biomass pellets as di-
rect fuel source, and liquid bio-fuels.
EZRe Rk RAEY R, BIEEMEAR, WA, BEEH
VERREL R A= o, AR TRAA A MRkt o

China Targets - ' [E 1 H 5

2005 2010 2020

2GW 5,5 GW 30 GW

Environmental Benefits - 315535

Fossil fuel consumption reduction. Waste treatment.

Fertilizer production potential.

?Uﬁ&'%ﬂ%*ﬂrﬂ@iﬁﬁo AT T IR AR . AT AL AR
fEE 7

Clean Development Mechanism is a creation of
the Kyoto Protocol. It creates a CO2 market that
allows China to sell carbon credits generated by
projects that reduce the emissions of CO2. CDM
are applicable to energy efficient production,
fossil fuel shift, and renewable energy develop-
ment project under certain conditions.

T A AL R R UE B EER . BOIE T —
AR A I T H CO298HE M T &5 i LY
M. EETHENE N TERme R4, A
%iﬁ%ﬁ, DAR RS SN B3 T RETRI H &

£
-
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Wind Energy - <&

Different Designs - /~ [ (11411

Wind turbines are able to produce electricity from wind. They are varied in design and location. They can be
on roofs or out on the ocean and can scale from small to very large farms, from a few kilowatt hours to a few
megawatt hours.

-
)
”
=
®
c
<

KM REER o MBLARFE R ST E A E . KU DUSCE T E s i, M/ NA—, KRR . . - \
e ’ ’ Cost in China - 755 [EiE A 1Y AL
FTIMJUT UL 3 T B AR o Currently, the total initial investment is
8,300,000 Yuan/MW

Hur, BRI % 28,300,000 JTT/MW

Constraints - [l

The chosen area must be evaluated for wind speed and prevailing direction. Bird migratory paths, road ac-
cess, noise pollution and visual impact must be determined. Also, wind acts like water flowing over rocks, so
potential obstacles must be outlined to determine correct wind flow. Then it is possible to determine turbine
type, size and spacing.

TEHEROZAEKGE s WUALE AT o (3 ST B 2k, JE R, WIS 3 LA SO B2 MadR 2 i ik 75 578 R
K RN, BT RFKEEEARIVERMEML, JoE IR i% 2% & RER bR Y. F UL LRI, A ke
PEEXBLIZERL R/NAR A E

Environmental Benefits - 153025

Wind energy offsetting coal energy reduces

C02, SO2 and solid particle emissions.

. ‘ JURE B M) 980 TR IE AR, AT D T

Incentives - 54 Jili{#ifi CO2, SO2LA Kk I HE o

China plans to develop grid connected large scale wind farms, accelerate wind energy technology and indus-

trial development to promote Chinese market competitiveness of wind power.

Hh TR R 37 R IR D], R KRB BOR NS ATl i & Jg , 388 b B KUBE T 3 Y 554+ 7

Chinese Progress Chart - X GEAE A 1) &
2005 2010 2020

2 GW 5,5 GW 30 GW

Strategy Regional analysis Health Ecosystems WEEE Energy
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Cornell University

Christopher Hardy | 3¢[& FRE R KBRS E Christopher Hardy USA Student, Landscape Architecture
Daniel Strongwater | 3£[E R IR KERE T ERIT R34 Daniel Strongwater USA Student, Design and Environmental Analysis
Deni Ruggeri Nl 2 IRk B R R Deni Ruggeri ltaly ﬁf;l]sittggttuferofessor, Department of Landscape
» Student, Civil and Environmental Engineering & City
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Jonathan Leape eS| FRZR IR R 2230 T PR AR AN X S ) 3 5 Jonathan Leape USA and Regional Planning

. s N . . . Student of Tongji University.
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Liang Xu H [R5 RS T R - Liang Xu China Postmaster of Urban Planning.
Rita Kwong EH FELS IR IEAIR T e X A &) &R 24 Rita Kwong USA Student, City and regional planning
Xiaowei Zhang W E FELS IR REAIR T S X A &) &R 24 Xiaowei Zhang China Student, City and regional planning
Yolande Perrier eS| Ecole Nationale des Travaux Publics 22224 Yolande Perrier France Student, Ecole Nationale des Travaux Publics

. 20T Lo = - . . Assistant Professor, Department of Design and
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cececcccccccccacsces BEYOND SUSTAINABILITY:

TOWARD REGENERATIVE DESIGN
BT E I sovooooocses

SUSTAINABLE

DESIGN
. : }ﬁ%ﬁ"\a ~ Resources &i&
Sugtalnable design \ — Growth 12K }
maintains a level of B \

environmental, economic \
and social capital that does \
not further deplete the

SUSTAINABILITYS
resources and systemsofa | T FETER
site or project

TODAY memmm—J T URE
AR &%

REGENERATIVE
DESIGN

Regenerative design
uses the resources and
processes of the site
to promote continuous
environmental, economic,
and social capital growth

TODAY FUTURE
Pk R

(ase Studies of

REGENERATIVE
DESIGN

Al A IR Z= B2 1
ECONOMIC Ruhr Valley in Germany

industries.

SOCIAL  Beijing 798

je District, arranged in a square 800m x 800m block, was previously an electronics factory,
example of Bauh: i

been rebuilt by the former East Germany:. It is a typi
ost fashionable districts in Beijing, with over 100 art galleries, bars, retail and more
than 60 artist studios.

Al FF it

ATFEEIR T ROAR
R R IR
BFARMRE
RERRAR
RNERH—LM
BIR

AT B AT

ATRAIRITRYE
=2 FI B 17 AY
WME BBRERH
INE. &KL
SHER

ENVIRONMENTAL Wind Energy in Denmark
Denmark found itself with relatively high CO, emissions per capita, largely to coal-fired electrical power plants.
To remedy this problem while prormioting growth and improving quality of life, Denmark started to develop
alternative energy in the form of commercial wind power during the 197as. Today wind energy is one of
Denmark's main ensrgy sources, The country is less dependent on imported energy, and is able to produce
enough energy for both domestic use and export, providing a new source of revenue.

The Ruhr Valley is famaus for its industrial history. Collieries, steel works and tall chimneys characterized
the Ruhr region. Now the old industrial ruins have been converted into cultural venues. The valley is able
to benefit from its mix of industry, energy production, environmental technologies and modern service
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Urban Morphalogy, or the form of a city's fabric,has been shown to have the potential
. Four sets of morphological
Buildings. They are as follows'

to improve a city's energy performance by a factor of
parameters influence the energy efficiency of Green

1. Building mass organization
Built-up area: Amount of land on a site that has been built upon
Floor Area Ratio (FAR): Number of floors per surface area of footprint
Contiguity: Connectedness between the surfaces of neighboring buildings.
Building Height: Height of structures on a site
Compacity: A measure of the contiguity defined by the following equation:

c= 3 A/
buil dings
Il. Openness to the sky
Occlusivity: Sunlight blocked by the built or natual environment
Solar Admittance: Amount of solar energy entering a space.

where C is compacity, A_is the area of external walls

ext

and V is the volume of the building

lIl. Passive volume - volume of a building less than 6m from the building envelope

IV. Street networks - Number of Intersections: a measure of walkability

MEBE: AEHXGE
70K, BTFRELBRT, FZM "R AHIR
BIENRE AELREREBRMRER YrIXER—
T EZREERRIE. FREDREIEOEERHIN.
REAEFRIBERAIUREAEREZATHE .

#HEeFE FENERLE
ERUAESEZMITIK. IMAEE TIEHES %R
X IiAE. XMEEFHEEBMRIBERE, IR
ERARMIMARRSE L.

ZiFmE: Lm798
JER798B8IBX B AH23 5 H K, E—18005F
uildings,. 800K AYF5PE. B 798 F T X, HELKEE

RER. BEFERNVIMBYUONEARR TIEE.

2, BRZHERAEANE, BRI BE1001MZ

FACTORS THAT INFLUENCE BUILDING #NiZ5fEeesIEIEE
ENERGY PERFORMANCE

Regeneration
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Behavior
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Urban Morphology Group - Cornell University
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RAINED OR

ENERGY CONSUMPTION

* Fine grained grid morphology can halve a city's energy consumption

* Contiguous building surfaces reduce compacity, the proportion of exterior walls, and lower
heating and air-conditioning costs.

* Low-rise buildings do not require elevators, use less construction materials, and do not
shade streets or neighboring buildings.
The grid can be oriented to impede wind and distribute sunlight.

FE 1%

WALKABILITY

* Neighborhoods require about 100 intersections per km? to be walkable, which is usually not
achieved in car-centric cities.

The dense road network allows for man-powered transportation, reducing the amount of
energy consumed by motorized traffic.

SOCIAL INTERACTION

*  When people walk, streets become public spaces integrating diverse groups of people.
Interaction creates a vibrant cultural experience for all users.

LEGIBILITY AND HUMAN SCALE LEAD TO
PLACE IDENTITY AND IMAGEABILITY

» A fine grid is designed with the size of humans in mind. Properly scaled streets create a more
legibile and easily understood city.
With smaller, more legible and intimate streets, place identity and imageability can develop
more readily.

ECONOMIC DIVERSITY

A mixed economy brings a variety of services in close proximity to residents, while it
maintains stability in an uncertain global economy.

HISTORICAL CONTINUITY

The fine grid is an ancient urban form that survives in the most beautiful modern cities, such as
New York, Paris, Amsterdam, and Beijing.

%}{[)(_)([H}Z OLUE) Ul

» Noise and air pollution, long commutes in traffic, and limited access to nature make
many modern, car-dependent cities difficult to live in.

* The fine grid promotes regenerative modes of transportation with positive
externalities, and lower noise and air pollution and travel times.

BENEF Ts A city's morphology has implications on more than
0 ®o justenergy consumption. The fabric of a city also

I: | N E D ®*. impactsits walkability, potential for economic
®e and social diversity, livability, identity,
®e imageability, and occupant behavior.
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CHINESE MORPHOLOGY
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Tang Chang'an Song Bianjing Ming Xing Cheng Future Cities
BiE RiFR AR 4 AR A
©) System of Division Districts Street Block Grid
NWERG 2145 Rkl o % )
©) Shape of Divisions Square “Organic” plane Square & Organic
SRS Vebi BRI H /IS
Organlz-atlon ?f. Commercial Activity only in two markets Commericial activity along the streets Commercial activity along primary streets
(® Commercial Activit
ERORS Rl S 7E AR R RALESA R & RSERBE R A
L]

SCALES ngNALYSlS---.-t.too.o-o-.oooo.oo.oooooooooooo........

.
. B o TIUTEEEmIIEEAmmImmEEETEE JLb s
_; [: LN LT I_:l H o 4 & EI:_l : Fine-grained systems can promote: Mg R
[ - = — SE—— ] »  Social cohesion through denser spaces. s ENESTEMTEIEET SR
TIU_—_[ :ilr E .-. m E ? e *  Economic and social growth result from spaces that are Bh
nEnEn = BLOCK SCALE - - : more easily adapted to changing needs. o EEEN BT LSRR BT
] HEXRE = -. M 1 ° » Increased energy efficiency is acheived through more RHAZFEHELER
[ ] — 100-200 M X 200.M l=l = al 1 ° flexible options of movement due to higher connectivity. s ERARZKZEETIEFRET
= L I | * ERENRSAFAURESHRE
= - e Courtyard houses provide: gz
o 1 |2 : *  Social spaces for private and semi-private use, connecting
I , A ° neighbors and providing a sense of identity and safety ﬁﬁg{?rigsﬁ{tmiﬁiﬁ?ﬂ -
AT COURT- ' o iR
W RE 1T, YARD L4 Street life should be: BT EEEN
| ::-i SCALE : +  Vibrant, creating stronger social cohesion ¢ EBABMREERIT, RAAKS
= I R * = planned to the human scale, with the single resident in mind B mMIEES T AP
™ and not the car, industry, or the greater retwork
° RIBMRIRLZ :
EB%%;;ORHOOD SCALE L Transportation planning should promote: s RIETITRLZ
¥ : *  Walking as a preferred transportation mode over all o HEWHILE), BFMEETH
® *  Mechanical, electric, or zero-emissions vehicles over car use MAIRETLR
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Huludao's new CBD will serve as the gateway to a
revived northeastern region of China.

Huludao will host events for the 2013 national games

The CBD will absorb up to 350,000 rural immigrants,
including a transient ‘floating” population.
FHLRNCBDRLFEHR BH R R IH
E AL FBX R[] P
HE BT EN013FEDIEENHIF

CBD 3500
F& Eﬁﬁ%ﬁiﬁ %?%E %;Eﬂ%friﬁﬁﬁ)\
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SOCIOECONOMIC it&45f

The CBD will help China achieve 8% growth in GDP with a 20%
reduction in energy intensity.

Developments opportunities will be auctioned to private firms and
thus must be marketable.

The CBD will be a domestic and international tourist destination.

The city should withstand economic restructuring within 15-20

years.
CBDﬂ:ﬁﬁ X EH e E 1 D>
20%8ERIRFERY B N T 181K 8%A) GDP

FRIMBRN = J%A"?EIEE AFAEEI = RETIHNE
CBDH X IR = AR A — 1 E @ E A E Fr Y B s 4
M AFEMBREISE20FZAFRANE

ENVIRONMENTAL 5

The prospering middle class will increasingly
demand private automobiles.

The soil, water and air are already heavily polluted
with heavy metals and sulphur from existing heavy
industries, posing a threat to human health.

Elﬁ_ﬁ?[ii‘tﬁ’\]EPFW?&AR?;A/‘\%$:§§7§EW§%
+ i Y& T midE—
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PRESSURES

responsible travel to natural areas that
conserves the environment and
improves the well-being of local people
MIRERSNIESEHERE
LHREARNESE BAM

The daily expenditure of cultural tourists 50% higher
70% would pay $150 more for a two-week stay in an
environmentally-friendly hotel.
Sun-and-sand resorts a “matured market”

B 1990 KL%k, FRERERRESFETFE 20-34%

AASBERT—E “HEHHES

Higher education
Higher income bracket
Opinion leaders that define world image
SEHE
SN
FE T RAEH AL

Vibrant streets and diverse marketplaces to provide
cultural experiences
Small footprint to preserve the surrounding hills, Moon
River and beach.
Feimia 7 BT IE AN T IS 1R (AN (5] B ST 1L BSER
WAL IT EARFNE L&, BRiAFGE

Source: The International Ecotourism Society Fact Sheet

.
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NATIONALEX

The CBD must develop a unique character and identity to represent
the region'’s prosperity.

The CBD must include a sports complex, including a soccer stadium.

Morphology must be dense and adaptable, while providing a variety
of housing options.
R & A SGEH —%F4AA A C RSB L RIE R
CBDItXRIABZRZ—MREEHBEM— N EKE
MM ESGIRB BRI ﬁf%& , EIRNIZIRAZRULRNERE
C3

SOCIOECONOMIC it&4;

The growing new economy must be based on education, technological innovatio
alternative energy production and other less energy-intensive industries.

A dense, low-rise marphology will provide high property values and low buildin;
costs for developers.

The city should encourage “ecotourism”, which preserves natural assets, such as-
beach, surrounding hills and the Moon River basin, while creating opportunities f
cultural experience.

The fine-grained grid can be efficiently adapted to a variety of economic uses.

BRRRNIZBAUTEHE . %ﬁ?ﬁﬁg J,L\%ﬁé‘”‘ﬁ‘%ﬁﬁ‘]%i&bﬂﬁﬁﬁﬁé“éiﬁ%
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ENVIRONMENTAL i3

High density and pedestrian-friendly streets with efficient
transit along with disincentives with diffuse demand for
private cars.

An integrated biological wastewater treatment system can
remediate existing pollution while providing recreational
space and biomass for electricity generation.
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@ INTRODUCE MUNICIPAL SYSTEMS

The design of transportation and environmental systems will depend on the urban structure. Public
transportation should be available from within 4oom of every point in the city. Natural water
treatment systems should be coordinated with connected green spaces where water is available.
Our primary green space runs along the Moon River, where gray water is naturally treated for reuse.

@© DEFINE NEIGHBORHOODS BY ACTIVITY

Various activities should be distributed throughout the city to reduce transportation needs and
maintain economic and social growth. The commercial district and public services should be
centered and accessible via primary roadways. Offices should buffer high traffic areas. Schools
and sports facilities should be accessible but where open space is available. Recreation areas
should be designated where interesting topography and wildlife exist. On our site we proposed
a site for the commercial district along a primary road acting as the central axis of the city
and a primary road along the beachfront for tourism and recreation. We placed schools and a
sports complex at the edge of the city where land is cheaper but near primary roads for ease of
access. We designated the beach front, surrounding hills and moon river for recreational activity.

e SUBDIVIDE BLOCKS WITH PEDESTRIAN WAYS

Permeability and seclusion must be appropriately balanced within blocks according to use.
Residential blocks should have fewer tertiary roads to reduce traffic and help create semi-
private, secluded spaces. Commercial blocks should have a dense tertiary network to maximize
storefront area and permeability.

O IDENTIFY STREET HIERARCHY

A hierarchy of roadways should be defined and strategically positioned. Primary roads provide
external access to highways, train stations and nearby towns. Secondary streets connect the
primary roads and favor pedestrians and transit over private automobiles. Tertiary streets
divide blocks created by secondary streets and provide mainly pedestrian access. On our site
we identified four primary roads, two of which connec: the site to the existing city and two of
which connect the site to the highway and train station. The secondary streets make up
the remainder of the grid and the tertiary streets are defined in the individual block models.

€ ADJUST ORIENTATION OF BLOCKS

The blocks in areas of irregular topography are then rotated or morphed to maintain an appropriate
street density and accessibility. On our site in Huludzo, we rotated the grid below the Moon
River and in mountain valleys and relaxed the grid to organically form to natural disruptions.

€© EXPAND THE GRID TO DEFINED LIMITS

Limits of the city must be defined by slope of topographical features and a maximum of an
hour walk from the city limit to the city center (a 4.5 <m distance). The grid is then extended
to these limits and 200m x 200m secondary grid is layed over the city within its defined limits.

@ APPLY A BASE GRID TO THE SITE

Studies of urban morphology have shown a 3 x 3 grid of 8oom x 8oom neighborhoods to be an
efficient, adaptable, and culturally referential model. From this we derive a base grid for eco-
cities in Northern China. The grid is first aligned appropriately on the site to minimize wind in
the city, and maximize solar access and alignment with natural site features. In Hu Lu Dao, the
sun, wind, consideration of the oceanfront and surrounding mountains informed grid placement.
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* Expected building heights: 5+ stories o g The grid is defined witn the 200 x 200 M divisions as the centerline of streets.

2% slope on each side and porous road surface allows = Il Thus the street widths determine the size of blocks. These sections show the
rainwater to enter natural water system r '

Wide greenways act as linear parks and facilitate social
gathering and outdoor activities
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i % dimensions for the different types of streets. The dimensions reflect an agenda of
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constricting vehicular access, maintaining solar access and exposure to green
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€ MOON RIVER WETLAND PARK ’
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The different blocks show a diversity of form with
different FAR's. These forms led to different land
uses, from predominzately residential to large scale
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TECHMOLOGY within the ==TRANSPORTATION 3
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Noise and congestion to promote livability k& F0{H$T

Space to encourage density and human-scale streets == [8] B EF/ME1E
Emissions to improve human and environmental health 53T ALKFIFEEF
Cost for universal feasibility # [~ B9 A<

Analysis 2

S3AON ALIAILDV
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Restrict private cars
* Congestion tax P : _
GREY WATER RECYCLING I:[:ly_kﬂiﬂ eceeecsoesecsccccsoe ' Prolrll"mte biking and ' : : - -
walking - -
Develop transit in phases

* Utilize Electric taxis

Evolving bus system

= Light Rail

* Provide parking at city edges
so that visitors abandon private

Wetlands are used for filtration of all household water excluding blackwater (toilet and
kitchen sink water) before retention in a reservoir for later reuse (1 & 2). The wetlands
serve as the initial phase of water treatment and save 40-50% of water treatment costs per
year as a passive system.
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TKAIEEER. vehicles use other forms of available
transportation within the city
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To promote maximum
resiliency in the urban

C .t
y to be treated as a mixed

use development. Within this
framework different locations are
likely to have different concentrations of respective uses based on landscape and urban features.
Blocks along the ocean will have the highest concentration of hotels and tourism-based business
while the intersection of the two largest roads will be lined with the highest concentration of
office and commercial use.

#iEmAe + STREET EXPERIENCE

Streets are compact and walkable. Ample room for bikers and
pedestrians allows for greater sociability. Building heights are
lower near the street than on the inside of the block allowing for
visibility, solar access, and ease of orientation. Streets feel cozy while
maintaining interest through allowing pedestrian access, outside
seating, store displays, and street vendors. EERIRITS
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gL - BEACH EXPERIENCE

fabric the entire city needs
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A tourist destination in the summer, the beach at Hu lu dao
is full of activity. Hotels and restaurants along its shores
create enough room for the influx of tourists in the summer
months and the nearby green way and surround windmills
remind visitors and residents of the city’s eco-mission.
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B kLG - WETLAND EXPERIENCE
The Moon river serves as a wetland remediation area for the
city and an ideal space for calm reflection. With small walking
paths for visitor access with minimal impact on the ecosystem
the moon river wetland can be accessed alonz nearly the

whole length of the city almost all year round.
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This project devised a formal process to develop a fine gained grid city that makes use of existing site features, regional processes and historical
precedent to create a system that promotes growth independent of resource depletion. The grid creates the opportunity for social and economic
growth by providing an organized space for a rapidly urbanizing Chinese population. Wetlands, green streets, and natural areas within the grid
encourage a managed program for ecosystem services and environmental regeneration. The scale of the streets encourages walking while providing
space for regenerative infrastructure. The various typologies of building envelopes allow for a heterogeneity and
density of living conditions. The devised methodologies for city

design presented here can be applied to other

cities in Northern China and adapted
for site specific conditions to
maximize the benefits of a fine
grained grid.

Analysis 2
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Professional Team A

Team A
Christiane Wunderlich Germany Architect and Urban DeS|gr_1er. P_rofes_sor in Korea.
Worked on numerous projects in Asia.
Florence Bougnoux France Architect / Urban Planner — SIMI Prize 2008.
Chief architect of eco-neighborhood in Douai, France.
Luc Raimbault France Englneer._Deputy-Dlrector of_PIannlng and Public
Construction of Cergy-Pontoise, France.
. . Student of Tongji University.
Qian Chuan China Postmaster of Urban Planning.
. Urban designer. Senior lecturer.
Roland Karthaus British Experience of the masterplan for Clapham Park NDC.
Architect — Urban Planner. Realization of the
Stellan Fryxell Sweden “Hammarby Sjostad” Eco-city in Stockholm.
Thomas France Engineer and student at the Post-Master in
Vandenbogaerde Environmental Management, Les Mines / Tsinghua.
Yang Huixiu China Student of Tongji University.

Postmaster of Urban Planning.
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An ambitious and innovative urban project
in symbiosis with its environment

Huludao Eco City:

A changing city for active minds

1. A new era for Huludao and the Liaoning Province

BT R4E KB — s s

The chinese central government has decided to revitalise the Liaoning
Province and the industrial city of Huludao by investing and developing the
most recent technologies to allow the mutation of its many industries towards
the excellence required in the XXlst century by international competition.

A Equal City

Secaingus. g The first chinese manned space flight achieved in 2003 by a

taikonaut from Huludao, Yang Liwei, constitutes the symbol of the
launch of this new era for the city and the whole Liaoning Province.

Oppotunities
Income ;

Money
confradicti

Development Today the Liaoning Province and the city have decided to provide Huludao

Les Ateliers — international network of planning and urban design — contact@ateliers.org

ChEIEN RIS RU Y YO RNl ke R = 0 s b A IR Ao Ao = ecweys  With @ new asset in the ruthless competition against the other cities of
FECO=CI'T": - : the Bohai Sea, to differentiate itself and be even more attractive to the
5 I [ @ N e B HULUDAO is located within national and international investments: build an eco-city on the principles
Economical Growee <::> Erevantsl @t~ ° h y ?rggfifn:ﬁ;ie;ctﬁ;rﬁgﬂmo of sustainable development in order to host a new latest generation
pridiency Protection oe=f & _— & Xincheng in the South. Central Business District and offer its new inhabitants and the many
Wl & : tourists and visitors arriving by the new high speed train a new way of
B T AR— % . On the site will be a life wh_ere well-being, heath, high ftechnologies a_nd respect o_f the grea_t
contradiction A Green city g r[::;J?ig.r?]atrzglr;tc;fdzb|:)|tr1hdtsoof ecological balances could merge in a natural site of exceptional qualit
. . O lei

Introduction: The challenge of a sustainable B e mndresearch witin A .
. - SEHeAE an overall framework A il 2

urban development for the future generation @;‘ ntegrating XingCheng L, SRR R, SRR T IR TR RATHA,
PO Chrysanthemun island, B VF 2 47 MU T S, R E o — 2 I 5 4 S Tl R [ 7 2

Ko EAESE NIRRT R KATE20034E 2L T, K2 AR R 85 5.

The growth of urban population happens at a hectic pace in China: every
year the large urban metropolis have to accomodate 13 to 15 million new
inhabitants. However the model of urban growth of the last 20 years — 10
billon m2 of building were built between 1985 and 2005 — is unsustainable
for China due to the accelerated exhaustion of natural ressources, of
greenhouse effect gas emissions and their consequences on health and the
balance of population and the natural environment. The challenge that town
planners and urban designers face, in China as in all around the world, is to
design new models for the city — Eco-cities — capable to drastically reduce
their impact on the environment in order to accomodate the exponential
growth of urban population of the next 20 years. The project we propose
to develop for the Eco-city of Huludao is fully in line with this approach, so
as to answer the needs of the Liaoning Province and the City Authorities.
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Sea for leisure, tourism, desalination,...




ECOLOGICAL FOOTPRINTA A € i

Huludao Biocapacity : 1,4 ha
World target Biocapacity : 1,8 ha

Huludao footprint : 3,09 ha

Human activites

Bilt-u land | 3%
p

} N A~

Environment

P

derlich.com  luc.raimbault@cergypontolse.fr ~roland@karthaus.co.uk ~stellan.fryxell@tengbom.se thomas.vandenbogaerde@gmail.com billygianchuan@hotmail.com

Moon river as biological corridor, to limit the urban area

2. A unique natural site at the heart of the future
Jinzhou - Huludao - Xingcheng conurbation

Located on the border of the Liaodong Gulf, facing Dalian, former harbour
and russian seaside town next to Corea, Huludao is one of the many cities
dotted all along the Bohai Sea coast, where industrial and touristic sites
can be found in turn, today connected by a common road and high speed
rail infrastructure network.

Huludao is bound in the next twenty years to form a great conurbation with
the historical town of XingCheng at the south and the large city of Jinzhou
at the north, the latter having already started to expand towards the sea.

The site chosen to built the eco-city benefits from remarkable landscape
caracteristics: located at the south of Huludao on the seafront between the
existing city and Xingcheng, it is a large valley of about 8 km2, bordered
on the east by a magnificent beach very busy in summer, and surrounded
inland by a string of hills forming an amphitheatre, which enshrine the site
in a natural case. The site is naturally protected without it being isolated, it
is well exposed to the sun and widely open on the sea. Hills, sea and river
merge together to give the site a strong landscape identity, unique in this
province, and particulary favourable to the development of an eco-city
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3. The existing outline structures of the lanscape

The beach: the seafront, formed by a crescent-shaped, magnificent fine
sandy beach and bordered by overhanging rocks at each extremity,
constitutes an exceptional lanscape patrimony to be preserved in its integrity.

The Moon River: acting mainly as a storm evacuation plain of the drainage
basin enclosed by the hills, the Moon River only experiences high flows a
dozen days a year, in June. Its bed is wide, in a straight line, but receives
very little water most of the year.

The hills: two villages are located on the site, withdrawn in the valley. Built
a couple of decades ago, their population consists mainly of fishermen
for one and farmers for the other. Whereas the sea-fishing seems bound
to disappear, the greenhouse farming practiced today could be strongly
developed.

The main street network: two main roads cross the site: on the one hand a
road running along the beach which joins XingCheng by the coast, and on
the other hand the new main road, parallel to the sea but set farther in the
valley, whose rectillinear route links directly Huludao to Xingcheng through
the hills.-
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Eco-City masterplan: immersion in the natural landscape

save a natural area on the south of the Moon river with sports installations, and build
high density area on the north side, linked to the railway station
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4. The urban project anchor components

a. Landscape

Our purpose is to develop the town on the North side of the Moon river, to
let the south side open to the natural area made by the ills and the south
side of the valley, which is a real major biologic corridor at the scale of the
conurbation, linking from the railway to the sea.

That's the reason for what we put on the sports installations on the south
side, the best way to preserve this natural site and depollute it; so we de-
velop the dense urban area on the north side, oriented to the sun and open
to the ill, with a fabric going down to the seashore.

b. Street network and public transportation

Take the opportunity of the new
station linking Beijing and Hu-Lu Dao
in 2 and an half hour, and bgij
axis from the station to thgpéach
e 'a}-.' T

Main street network :

We suggest to maintain the two existing main roads: the first one serves
the beach and coastal area, the second one — which is only a link between
Huludao and Xingcheng so far - is meant to be a backbone for the Ecocity,
since it will specifically serve the Central Business District and the Great
Stadium.

It will be necessary to create a new axis as a direct link between the Ecocity
and the new fast-train station, which would serve on its way the first railway
station and the classical railway network as well as the new technological
and industrial park.
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The urban pattern relates to the flow of water through the site and connects
the mountains to the sea

HNBHEARSEET ARAUREHNSEN , RIS LATIEIRERESR

Low to high buildings
from the sea to the
mountains;

High buildings
connected with the
main roads , to Huludao
down town and
Huludao fast-railway
station

station

| - —
secondary street

Views on the streets XS
Streets and spaces are pleasant places to be
B AR RHXESEMRIE ST R

Ateliers Professional Team A

The traditional pattern of housing in Xingchen old city is dense, well-
oriented and adaptable. The Eco-city dwellings adapt this pattern to Urban bIOCK pattern

increase density, to follow the site and accommodate the existing village
HMRAESHHIIEENIEIFENRE |, HERFNERFIEN S, I8
AT R CIXERIRRIRNEIN T ZE |, S8 7T St EIEN IR,

Reed beds
between typical
housing blocks

Project 1

ocal square In the
housing blocks

i
\Street onto M
\ rfront

Natural area on the south side of MOON
River, to link sea to mountains
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In addition to cars and soft traffic, a public transportation system with
dedicated lanes or tracks will be implemented on this road, so as to enable
tourists, researchers and businessmen to reach the Ecocity from the fast
train station.

This road may lie between two hills on the North-West of the site and go
through a pass which will play the role of a threshold, given the significant
relief along the lanes. At the entrance of the valley, the axis of this new road

URBAN FABRICH
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will open a perspective through the CBD high rise buildings towards the new B D On the treShgl . ey ! g‘ (Y G P i - ’ 4
Center for Culture and Space, up against the hills and beyond the Moon Wie a e 2 Lo ‘?-9-- 4_-‘:—.;‘ i B g
River B [ . il ot . anEt BotBome B44 |lome Bl ottt & G B2 S R =
second street network
It would be relevant to position the secondary roads in parallel with the natural . R#7
direction of the Moon River’s bed. The position of the fishermen village HOUSlng South- =
located on the site also follows this axis, and so on the south orientation of R+4 _ .
the chinese housing buildings. Orlented . N - YT — .
We suggest to mak t ban text to provid A Al il I & BTSN B ol |
ggest to make up a contemporaneous urban texture so as to provide AT L J = | - = — i+
all the ecological functions that are necessary in an Ecocity’s public and f-igh ] ' —E,immm BB i == bl BT
private spaces — such as water management, soft traffic, flora diversity... INDIVDUAL HOUSING FRRR SRR R HD T
- while referring to the Chinese traditional lamellar grid street pattern that %0m wm %0m 2m am 3om %m
can be found in the neighbouring fortified city of Xingchen and in the rural
villages nea[by.
‘ #4 B oy -
3 or 4 FOW:¥ y =_ ——_ = =_ —_— = —_———
= 7 T GREY WATERS TO REED BED ——
blOCk, from e H=15to 24m e % L RESIDENTIAL FAR
| t th h 1{44 \ "‘«'-,a':v FRAME= 30*24m FAR on the mixed BI
dawer 10 thetnigner .o Lal

Understanding the way of living in North
China, solar orientation, courtyards,...used
water treatment, to learn about the tradition
and link the old ways of saving and the new
ecological way

y

In this urban area, the secondary street network develop mixed blocks of
90m * 300 to 400m ; these proportions permit to reinterpret the urban tra-
ditional urban fabric, and authorize 3 constructible building plots in a band
of 24m , that means 3 building plots of 24m*30m, or more when individual
housings.

On these building plots, according to building height limitation, individu-
al houses can be developed on a traditional way, with court-yard on the
south of the plot building(first building on the North part of the plot build-
ing, then in a second time, in the south part of the plot building); the col-
lective buildings can also be built around courtyards, with a lower build-
ing on the south side and higher building on the north side. Buildings
will be most of 5 floors to avoid to build with a lift, that is expensive and
takes a lot of energy; this allowed also a good mixity in the buildings;
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Grey waters are treated on the plot building, with reed bed ( 1square meter
per inhabitant), black waters can be treated also by living machine;
We find then green houses for living machine in the campus and in the golf

area, and green houses in the urban area for edible gardens

d. Main urban functions
The Central Business District:

This new business and retail neighbourhood is developing along the
main road which links the Ecocity to the new fast-train station and
the new technological and industrial park, as far as the new Center
for Culture and Space. It extends to the end of the valley with a
research center and a high-tech activity park. It is the highest area in
town : offices and headquarters buildings may be higher than 100m.

The Great Stadium, the marina and the golf area:

SouthoftheMoonRiver, thesitewillhostthe GreatStadiumthatwillbebuiltforthe
2013 Games and will be directly accessible by road and public transport, and of
anew neighbourhood developed around the golf and looking down on the sea.

The southern end of the beach will host a marina which could also be used to
welcome cruise boats heading to neighbouring islands, as well as hotels and
housing. About 1,500 top-of-the-range flats will be built in this neighbourhood .

The beach and touristic pole of the seafront

Ateliers Professional Team A

The site beautiful beach is a very important patrimony for the development
of Huludao touristic economy. Not only must it be preserved but it will also be
reinforced and completed by the creation of nearby light leisure, catering and
servicesequipments,aswellasbythedevelopmentofhotelandleisurereasorts
with a view on the sea, and by the building of 6000 to 8000 housing units.

The commercial neighbourhood of Huludao Soho

Placed along the central arterial road of the eco-city, it is the
new night life centre of the hype youth and businessmen, as
well as it is a lively commercial neighbourhood during the day.
At the site scale, the buildings can go above 45 meters high.

The housing districts in the heart of the city

The central housing districts are made up of south-oriented 4 to 7-floors
buildings and arranged following a lamellar traditional p offering a
great flexibility to organise and arrange public and private spaces.

e. The key figures of the urban project i 4.

Built-up area ratio: CBD 80%, Campus 50%, housing from 30-50%
S DIRE ] kA«
CBDH 9L 55 X 80%, B R A WL [ X 50%, AEASE A 4EIX 30%%50%

Built-up floor area for housing: 2 000 000 m?2 {E €44 H L 2000000°F /5 K
Built-up floor area for offices and activities: 1 000 000 m?

RN RFRNE S AT S AL 1000000°F J5 K

Estimated residential population (including tourists and businessmen):
100 000 pop KRN %R CEIEHZME S A1) « 100000 A

FAR residential block: Low density Housing areas:1.0 High density
Housing areas : 1.5 7 il (UHEEEX: 1.0 @@ i 1.5

FAR commercial block: 3.0 (typical)

Block dimension: 90m X 400m  fH[xX e 90K 400K
Urbanized area: 3 km? (golf and stadium included) i i fL i [x

..I " green housé

R+1

; s blgs, 3 nglwﬂ |H! c!
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2nd Part

Huludao, a model of eco-city conception for a
sustainable development

The Eco-city model we propose for Huludao is fully inscribed within the
framework of sustainable development developed in order to contribute
to the formidable challenge posed by urban growth in the next 20 years in
China.

The urban project is built on a resolutely scientific approach calling on
the most recent works of environmental research, often developing high
technology processes, the only ones able to deliver the performance level
aimed for.

Four main topics allow to evaluate and define the environmental objectives
to be reached in an Eco-city:

1. Ecological footprint and Energy

2 Water

3. Biodiversity and the well-being of inhabitants
4 Waste

Each of these main topics has been studied in depth in order to propose
innovative solutions that find their full application and integration in the
urban fabric.

Therefore, for each research axis, the proposed processes are detailed
in technical figures and precisely located on the masterplan allowing to
understand their integration in the urban project.

Water is one of the major issues of the site due to its scarcity and
pollution, yet worsened by the rain coming in contact with polluted air and
contaminated soils.

At the global scale: to provide drinking water, we propose to realise a
seawater desalting plant whose energy needs would be covered by the
neighbouring biomass plant. Polluted streaming water and blackwater
discharged by the buildings will be treated in a waste water treatment plant
built on the site.

At the local scale: grey water discharged by the building will be locally
treated in the urban fabric through a system of successive filtering basins.
Rainwater and greywater are collected in distinct networks. For low-
density housing neighbouhoods, we propose to use autonomous water
treatment systems covered by greenhouses.

The handling and treatment of the water has been an important organising
principle for the masterplan. The remaining topics are explained through
the report
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Impact of people AZSHIZN

Eco-city design can reduce the impact of people on the environme
AR eI IR A SIS IR RIS I

2. Our strategy tremendously reduces impact as regards:

HAIRIRIBIFRE BE8YR> T NS EAISNE -

Footprint (energy): We can first reduce 40% of this impact through energy efficiency, urb
compacity and renewables. Transport or industry are out of scope for us.

AR (B8R ) - BUEMENFBRER. SRR ST EARF BN A8
DA0%HIBERE,

Water use : We manage to become independent for water supply focusing on grey and
black water recycling and seawter desalination

IKEIFEFA | BT T EESKERR BB B RS EK R RiEaI55
MEM T KB RNOBEER

Waste : We help closing the materials loop for recycling and use organic for energy valoi
sation

RYD - Bl Il RT3 AR e p R BB A SEIRE RS R,

Social well-being and biodiversity : We ensure human health and nature respect

HLSERFIESEY | FURIET AREFTRRMERIIB ARSI,

3. Our eco-city uses and respects natural potential. It divides environmental and energy
costs on the long run.

BAINESHH RS FIRESE T BARERE. NMOZKRE | XERBHAEE 7 IME
IRATIEAE.

Our calculations will be provided as appendix for future development.
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. T iQ:F'HIJ J(; :}@? ;E Water sources: /K 7 Jil
SUStaI nable water SyStemS D ?‘_.r—* N 7 _\*I 7N/ \é Sea water , contains NaCl and some Autonomous office building with living
Existing water is scarce and polluted TIARI7K B/ EH T ) Pc2VY metal contaminants machine in atium T EILE AR
B § . 5 RSP T A A
ik oy R oy () K Reed beds for greywater treatment:
Rainwater run-off, contains heavy EZEE 1 metre sq per person f1fi1 " i
metal contaminants 7 {7k [ T2 fll SOk DRALFAT S
- b (5 4 S 9E Mf F AK VSo‘gkawaY treatment system
by U R 2
f "'") Rainwater from houses may be clean
in near future [/ CHoRAT 25 7 Irrigation sources for: i /7 5t N
) ’ o - Street trees #i1iEZE{L "6
— ‘Grey’ water from buildings 7% 1 /K Golfing greens (all year)
ﬁ Black’ water from people BR KIS B (4t _q_,.
ISR ; Golf course (summer) e
Supplies to buildings 75 {/t /k HRRERG B () o

q potable (drinking and cooking) water

phase 3/4 Evacuation: {]/it

N — TR > returned seawater (110%
o
2 AN ) YeRet: S ) . 'y Household wat?r (non-potable) concentrate /K AEHL HEC (L
NN Vg, o — . , ! S / X1 ' FERRDK RO L10% %7 FEHERD
N : . - P | = = _ § .' i : Systems and processes 74 Il 1L 17
_F : 1 / LI _ < : N > Biomass energy centre ‘=471 b2
, R —JISST a2 N - KRQbd dite (lagEED

Water treatment plant /K /b #1110

Individual buildings %14 £ 57

Constructed wetlands for summer

a storage T Jfifi {7 5 ZE /KT 108

Hhy
@ Seawater greenhouses: produce $§3Wa}§f greenhouse system
‘ ~ water and grow trees for street// /Jc i SR
= T AEGKOR BT B, BEis SRl

Our decision-making process T f i
HriE . ERTG. B B E R

Water sources and decontamination

Ia1em
pajokoay

The infrast

Phase 1 f/EZ 1 / ’
Land can be self-contained, without any major
infrastructure cost

Golf course has low water-use in winter
TiBERKD  AMERELNMEIRHE
RIRRERFEKRD

Phase 2 [\E%

Infrastructure is built to feed whole site with profits
from phase 1. Water comes from different sources
and is tl;e/ated in different ways for different uses

Eiﬁ/?)(%ﬁiﬁﬁfﬁ RSB EX. DFREUK. SEHK

ra
/Phase 3/4 EX 3/4
V4

Northeast part is connected to infrastructure that

can also serve surrounding neighbourhoods.

Western part is self-contained campus for eco-

research ZR1LEBFIEALIRFEIEER: | EATtHEEIR
EaN yd a1 = Z

FHEDM X FEHR—TERERIESHR  jiving machines in buildings and water treatment plant
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Energy strategy /1% it 7/ 11%

First: to reduce the energy use through
building form and active measures

— ISR A E SR> BEFE
Second: to provide renewable energies
as part of the energy source

o SRR AR RRYR

Third: to encourage public transport,

to compensate for increasing car use

= B A AT G A /IR G TR 3G K 1)
IE7

Fourth: link to national strategy to increase
renewables in energy mix

VU 256 E RN, 90T A4 R L 1

Phasing: [/ F 5701

The energy strategy can be phased and scaled: the
measures are all independent and can be added at
any point

REEE IS TT Lo B B St AT An 435 i i L AH
SLFR, AT AR ST S

Energy savings: fEET8
Heat exchangers in all houses

T R ot i B AT A

micro electricity generation via
photovoltaics and wind turbines
cooling via geothermal for all office
buildings F1 {17}/ £ 570 F]

FH o Fi, DL B PR e o 74 L
Eco-city strategy for low-energy
appliance use eg. light bulbs
KHAERE B (W™ REXT D
B AR A T S

Biodiesel public transport:
A REEA LA

red: shuttle bus 20 {f: 1R A
blue: BRT i 7. ik
Energy supplies:

Biomass power plant provides
energy for water treatment

plant, plus energy for buildings
process: biomass produces
methane +CO2 through

anaerobic digestion

methane is burned to produce
power. CO2 is used to grow
algae "I RL AR FE L
) (EReE) SRR IIAE
B 1. AR E G
T RN AP F = AR CO2F
AR (LD 20 BBk
AEREIE, T CO2R HE I R AR K
B A T

N

Algae growing tubes feed on CO2
from biomass plant, plus sunlight

AR Ja I co2 EAZ FHOE, i
BEAETE A R A

storification process converts
algae to biodiesel use new
estorification plant proposed

off site in Huludao /1" 2 Hi /M 11 5 iR 4L,
YRR, (AR iE T R A
FHEEAL A= IRl

1.5 MW Wind turbine on exposed
hilltop: constant equivalent
power 0.35 MW
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Power from national electricity grid
national target to change mix to
increase renewables and reduce
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Forest management: woodland
thinnings to biomass incineration
power plant offsite
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@ Decisicn not to develop for the
project (cost, technology)

o Unavailable energy near the
project

© @@ National or regional strategy for indirect
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@  Energy strategy for the project
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Team B
Aurélie Sol France Engineer and student at the Post-Master in
Environmental Management, Les Mines / Tsinghua.
Benoit Verniére France Engipeer/ Urban PIanngr. In charge of urban transpon.
policies for a state planning agency at the South of Paris.
. . Geographer / Economist
Catherine Gatineau France Head Manager of Development and Strategy at AREP
A ) Engineer and Urban Planner. Director of Strategy and
Jean-Michel Vincent France Sustainable Development for Paris Region.
. Urban developer.
Nicolas Samsoen France Director of state planning agency for 370 000 inhabitants.
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Rémi Ferrand France . . .
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Xiong Jun China Postmaster of Urban Planning.
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Moon city H FuZ 3%

The team B would like to thanks the authorities that allow us to work on this city project, on this side of the planet and for allowing us to present you the outline of our proposal.

A strong ambition
You raised the question of an attractive eco-city, able to provide you with the means to develop a territory endowed with a long industrial and military history.

For this, you defined a strong ambition in 3 points:

- Global responsibility: a low carbon city

- Local sustainability: a city pleasant to live in, which works in the long run

- A new image which favours touristic development: Huludao: Beijing’s Beach

In the current context of strong economic and urban growth, 10% per annum, urban population is very likely to triple by 2020.
The Eco-city, that we decided to call the Moon River, represents a year’s worth of urban growth.

The proposed strategy

Global responsibility: If there is no action undertaken, the forecast emission for 2020 is 6.6 million tonnes of carbon per annum: there is a need for policies on building, transport
and energy...

Local sustainability: Traffic jams, lack of water and raw materials shortages limit capital investments. Sustainability requires working at the scale of the Greater Huludao in addition
to that of the Moon River.

Touristic image: Our plan is to turn a weakness into strength by creating an eco-industrial cluster, to combine business and seaside tourism throughout the whole year and to endow
the eco-city with a strong image of economic and ecological development. To achieve this, trade and business will be brought up to the sea.

This leads us to define the 3 million built m2 of the Moon River eco-city as a starter of the sustainable development of the Huludao Metropolis, adaptable to different eco-technol-

ogies, economically viable.

The alveolus network & B 4514 &

Buildings kg CO%kWh | kWh/m | m*person | population ] total (teq CO?) Transport Jg CO?km Jkm/year |person/ | % move/car |population |total
2 car >6years |(teq CO?)
2008 | Heat 0.40 100 5 600,000 390,000 2008 200] 3,000 2.0 10% 500,000 15,000
Elec 0.90 100
2020 | Heat 0.40 200 10| 1,800,000 3,060,000 2020 3001 14,000 14 80%] 1,500,000 3,600,000
Elec 0.90 100
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Moon River Eco-city: a Starter

A compact city, which fits in its natural environment, its topography and its history: 3 million square metres developed on
300 hectares by:

- A street network at the human scale

- A morphology in line with of history: oriented north-south, rectangular, preserved traces...

- A built environment acting as a fagade on the orchards-planted hills, as well as on the sea

- A city profile (3 to 5 storeys high) adapted to the location, rising exceptionally to 100 meters: in the north, the built environ-
ment is higher to take the most from the south exposition and from the sight, without casting shadows on the city.

An open city, making the most of its fringes in a natural way: orchards and vegetable farms at a long term punctuate the
transition between City and Nature.

A mobility oriented city: Organise places of convergence and reduce the role of individual cars: 30 km/h speed limit, parking
dedicated to short stay, unloading, ambulances and taxis.

The multi-modality is developed by giving priority locally to public transport and innovative solutions: car-sharing, electrical
bicycles and rickshaws.

A dense and close-knit street pattern allows the inter-neighbourhood links and a great fluidity of travel paths.
Public spaces of mobility (places big and small, pedestrian streets) favouring soft transport modes and eco mobility. Pedes-
trians find their place.

The size of the built city makes it possible for the most remote citizens to reach an access to these urban and agricultural
parks, less than 500m away.

iy Site

SRS &[X Coastal Scenic Area
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Huludao prefecture: an alveolar structure to accommodate urban development

An alveolar structure polarized by the high speed train station is envisaged for the territory of 10 by 20 km including
Huludao, XingCheng and the Eco-city. Thus, alveolus by alveolus, the City will be built for short distances travels, by foot or by
bicycle to fit in the model of no emissions eco-city. This alveolar organisation fits naturally in the topography of the Prefecture
site, between the sea and the big hills, from which small hills emerge acting as fences at the scale of the larger landscape.

The alveolar organisation and the high speed train link allow limiting the Prefecture carbon emissions.

On the Prefecture territory can be found:

Project 2

- The first of the alveoli: Moon River

- A Development Corridor irrigated by a tram-train, linking in 20 minutes two districts of high urban density, capable to accom-
modate several years of growth: Moon River and the district of the high speed train station

- An Eco-industrial Cluster, called carbon cluster, multi-sites, linking universities and companies, reducing the economical costs
generated by pollution and climate change, carrying a real ecological image.

- A Fast Regional Train on the old railway, a hub station at the crossing with the tram-train.

- A Double tram-train Loop, fast and with high capacity, using as much as possible existing railways, linking the current Huludao
and XingCheng; the high-speed train station and Moon River.

- Water Engineering against shortages: water saving devices to reduce consumption, watershed rainwater reservoir, recycling
of water.

- A Green Corridor: for promenade between the hinterland, the surrounding hills and the sea.

- An Agropark of 4 to 5,000 hectares.

iy Site

SR &[X Coastal Scenic Area
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A contrasted City where living is easy and enjoyable

What could CEOs and executives expect to find here apart from a more pleas-
ant and relaxed life than in the Greater Beijing and in Shenyang, for them and
their children?

This requires places in the city, where one can practice tail-chi, listen to the el-
ders playing music, sing, drawing water characters, right next to one’s flat. This
also requires to be able to take the tramway without worries, go windsurfing or
hiking joyfully on the hills on Sundays, practice one’s sport on the way back
from the office, go to the restaurant, the pictures or to the theatre. Secondary
schools, a research and development organised with a direct link with compa-
nies, executives teaching part-time in the schools, teachers allowing students
to work on local companies’ projects to open up recent fields of knowledge and
know-how are natural features of knowledge economy.

Project 2

The moon river J {i] The moon edges H # The moon beach H Jif

Built environments typologies are diversified: garden cities, villas, fishermen vil-
lages, university campus...and urban atmospheres are punctuating daily life.
Panoramic balcony fH &2 R AR K A mixed and equitable city

The active city throughout the year combines a seaside tourism with a business
tourism to make a mixed and vibrant city: a congress centre, a forefront of a
carbon cluster, a festivals compound, an auditorium, a botanical garden, offices,
housing, hotels, markets, and... the beach.

- To work in, offices are situated on the main transport axis, Congress Centre.

- To live in, with districts endowed with contrasted and rich atmospheres, resi-
dential routes: from high-end to social housing.

- To shop in, with a fruit market at the north, along the orchards, and a fish mar-
ket next to the sea, retail on the ground floor.

- To stay in, hotels and tourists’ residencies on the seafront

- To take care of oneself, (Spa, Health centres...)

- To entertain oneself with the Cultural Factory (art gallery, concerts, exhibi-
tions...)

- To train-in: carbon cluster (universities, R&D)

The 18 big plants of the Prefecture are an economic asset, generating increas-
ing investment costs to treat pollution: heavy metals deposits on the ground
and in the sea on dozens of km2, accumulating in the food chain — vegetables,
fish and shellfish — suspended particles in the air breathed by the population,
carcinogenic PAHs. This pollution generates public health costs growing at a
geometric rate — hospitals, drugs... - but also disproportionate economic costs:
soil remediation before development, excavation and soil treatment prior to any
construction, without mentioning the marketing impact on sales or the number
of visits to a seaside resort.

The treatment of pollutants emissions at source is the most economical and
most investment-friendly solution. This requires ground work with the industri-
als. Depollution is necessary; engineers need to be present from the start of the
works. The cluster can therefore be launched as early as the first development
works.

More widely, the carbon cluster carries an image of ecology, of sustainable de-
velopment, the nature of which will ensure credibility of the Greater Huludao
in this area, will differentiate it from metropolis worldwide that are busy doing
green washing. Its immediate start is favourable to investment.
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Why it is effective

1 - A low-carbon eco-city

a- Passive houses, heating network from renewable

Oriented in a bioclimatic manner, buildings to up to the 4th storey are built in wood, buildings of more than 4 storeys built in
mixed wood and concrete. Well-isolated buildings, comfortable in winter as in summer, without air-conditioning, equipped with
energy-saving appliances and bulbs make it possible to greatly cut at source the energy needs and reach the passive house
standards. The hot water will come from solar water heaters on the roof of each building. The heating network will come from
the methanisation/power plant in the north west of the city in a first approach. The technology of passive geothermal GSHP
may be investigated further since there is a real potential for it in the region and may provide a neighbourhood heating.

b- A compact and diversified urban morphology: people-oriented transport modes

The Moon River, designed for walking, soft traffic, almost carless, linked to the outside world by the tram-train and the high
speed train, emits next to none car-generated greenhouse gases; infinitely less than the average recorded in the Greater
Huludao.

Matural land, Forest

Orchards (Peaches, Appels, Pears, Ginseng, )
Private Gardens

Botanic Gardens

Forestry activity

Fishermen's Village

Natural land ecosystems
buffer zones

Garden City

e e Sea ecosystem

nutrients from river

Moon river
constructed
wetlands ecosystem

Huludao biodiversity:
98 species of mammals
23 species of reptiles

9 species of amphibians
387 species of birds

Map of food agriculture and biodiversity ¥ 27\l K2 2E ) 2 A 01 K1

2 - Too much water?

Water savings, rainwater collection and recycling are the main keys of the water policy. The collection of only a tenth of
rainwater on 10% of the surface of the Greater Huludao allows to collect more than a million of m3, enough to provide for 4
million inhabitants at current consumption rates (250 litres / inhabitant). This shows the importance of rainwater which will be
collected to provide drinking and grey water to the eco-city. The Moon River, in which the used grey water will be sent, will
treat the effluents thought constructed wetlands and will be displayed in the city landscape.

The hydric stress situation of the region as well as the city and agriculture needs will be matched and solved by the reuse of
grey waters. Part of the water of the moon river will be sent to the sea to bring to the phytoplankton the necessary nutrients
and sediments.

3 - Electricity Production

The main source for greenhouse gas emissions is electricity obtained by firing coal: 900g of CO2 per kWh compared to 300
with oil and 100 in France with nuclear energy. That is why our policy is that for 1kWh consume in the eco-city, 1 kWh of re-
newable energy is produced in the Great Huludao. From the beginning of the project, solar farms, wind power, solar panels,
methanisation of sewage sludge and organic waste and cogeneration of heat and electricity have to be implemented. The
electricity production will contribute to improvement of the greater area by reusing the waste which is currently simply dumped
in open air areas.

Another important point is the policy is to lower the energy production through passive houses and to improve the level of
comfort by maintaining constant temperature in the buildings.

Finally we propose to build an experimental mini coal-fired plant with carbon capture by mono-cellular algae which could be
used as an incubator for the coal-fired plant of the Greater Huludao.

4 - A carbon balance divided by 5
In total, these actions allow to reduce building and transport greenhouse effect gas emissions from 6.7 to 1.2 million tonnes
a year compared to a do-nothing policy, i.e. a division by 5.

Storm streams

Drinking water
treatment plant

.\e\

Grey Water Close loop

Garden City:
Grey water for
gardening

Moon river
treatment plant:
Constructed wetlands

Underground waste phytoremediation

water treatment plant

Improvement of drinking water standard

Double network: Drinkable and grey

Moon river : grey water treatment

The water system 7K % #1 %I & The grey water close loop F1 K fE A F|
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How to do it

3%

2% 4%

Water Solar Heating

1 - Where to start:

- decide the tram-train between the high speed train station and Moon River

- decide the carbon cluster in agreement with the industrials, launch pilot projects

- decide to plant orchards and landscape the hills

- design the water engineering; bio-remediation with the Moon River

- develop and build the seafront

- organise waste sort and collection

- Desulfurization of air emissions from the industries, apply circular economy principles to minimize discharge.
2 - From now to 2013, development of the corridor:

- In the district of the high speed train station, of a great accessibility, from Beijing to Shenyang, shop window and front door to
the Greater Huludao, the national stadium, and an exhibition park adding value to the technological park, sharing videoconfer-

Methanisation cogeneration,
Heating (poss.: Geothermal)

Methanisation cogeneration,
Electricity

m Solar panels on roofs

Project 2

® Wind Turbines ence rooms, TV studio, and events programming.
- In Moon River, a congress centre, at the forefront of the carbon cluster (university, research & development, interface with
. the industry), the festivals compound, the auditorium, the botanic garden, the markets, and...The beach.
u Solar Village - Between the two, the tram-train and the new station on the old railway line.

- Energy, Water, Carbon, Pollution: deal with the scale of the Greater Huludao.
- Organisation of tourism at the regional scale

3 - Main difficulty and necessity

One of the main difficulties of the location is the air, water and soil pollution. This issue has to be treated with industrials at the
right government scale to lower or stop the CO2, SO2 and NOx emissions. Indeed, the wind orientation is such that 50% of
the time and mainly in summer, the gas effluents from the industries in the existing part of Huludao are transported towards
the eco-city. Additionally, no vegetables, absorbing the heavy metals, should be grown on the contaminated ground. The
surface and ground waters are also contaminated with heavy metals and should be treated through constructed wetlands
before consumption. The Bohai Sea is contaminated as well and because of military presence, the sea area cannot be used
as energy source.

4 — A Great Opportunity

Organise the management of the development corridor on the long run, driving the technical implementation of major deci-
sions taken by the authorities: an extension of the planning institute competencies to the various aspects of sustainable
development?

Energy mix BEJRAH A A

Methannisation,
biogas and cogeneration

20 )
green corridor

e, iR, EFEMmB (C02)
clean coal. co-firing and CO2 capture by algae

A
'~

: ; wasie fhcineration BRI Ak
] \ higher standard for drinking water
f FH A T8 etk \A4 |
moon river wetlands to treat greywater "\' ?}f\;ﬁg Jones
Solar Water Heaters SKEDRG: BE. B, R M
3 ecosystems:sea, wetlands, forest SR

pv panels

7k 5] = IR

grey water close loop mehanasdan plant

( [E3:15408

district heating

Photovoltaic roo
in the old vill

Lower Energy Consumption
and improve Comfort

Wind Turbi

1kWh consumed in Ecocity

o 1kWh of Renewable in Huludao
Map of energy facilities BEJFR 1% fit &I

double waste
Wt EE water network
passive house
HERR

WARER N
re-use rainwater - ;'Eglr% ;a%lk
Re-use of waste for energy R local food-production
PRAEM K ER
Wi 4 solar water heater Eﬁ?tq:“li,‘
sorting waste A ) Ak TR research centre 3T

Akl R
storm streams

HEPT M S Rk
intain the t
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private gardens e
1 fit

k energy saving

of the river delta

B himseal
Wind Turbines J

cogeneration
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1. Settling on the site: The Spirit of the Place

Drawing on Chinese ancient philosophy, the

site seems like the perfect place to found a city.

If one can imagine a person standing at the
centre of the site facing the sea, according to
Chinese way of thinking, this person would feel
a sense of serenity and harmony with nature
as he/she would be feeling the rising sun’s
warmth on the face while being embraced by
the surrounding hills.

EMNEB——REE “DPiEe” B9t |
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ECOCITY BASIC DATA:

2. Ecological Regional approach:

To avoid encroaching by the growing urban
areas of Xingcheng and HuLuDao, the ecocity
has a defined boundary marked by a phyto-
remediation greenbelt (with trees that absorb
heavy metals and other pollutants from the
soil). The phyto-remediation ‘forest’ extends to
protect the Moon River’s 3500 km2 watershed
helping to ameliorate pollution in the region.
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TOTAL (WORK-DAY) POPULATION: 140,000 (120,000 residents +20,000 outside daily workers)

NET RESIDENTIAL DENSITY: 49 residential units/hectare (170 persons/hectare considering 3.5 family members)
(net residential area = total site area — neighbourhood parks and public spaces, cropland, agricultural fields, sports complex

and life supporting systems facilities)

BUILDING FAR PER 200X200 BLOCK: 2.0 (Avg. bldg. height: 6 storeys)

OPEN SPACE: 420 hectares (neighbourhood parks and public spaces, cropland, agricultural fields, sports complex and life

supporting systems facilities - 52% of total site)
TOTAL GROSS BUILT SPACE : 7.0 million m?
COMMERCIAL/OFFICE SPACE: 3.1 million m?
RETAIL SPACE: 1.1 million m?

RESIDENTIAL SPACE: 2.75 million m?

FOOD PRODUCED: 68% of ecocity population needs
FRESH WATER PRODUCTION: 80% of ecocity population needs
ENERGY PRODUCED: 93% of ecocity population needs

TOTAL SOLID WASTE: 100% recycled/reused
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3. Supporting Systems:

Embedded ecosystems Concept: The project
mimics the functioning of planetary ecosys-
tems where there is a symbiotic relationship
between biotic communities and the resources
that support them within a hierarchy of scales.
In the HuLuDao Ecocity there are systems
(equipment, facilities, and spaces) to produce
food and energy, to catch and recycle rain and
waste-water and to collect and reuse solid
wastes at the city, neighbourhood, block and
building levels making the ecocity almost self-
sufficient.
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4. “ Dragon Spine”:

According to Chinese thought, the “head of
the dragon” is at the south-east end of the site
(on the ocean shore) and that suggests that
the Moon River is the “spine of the dragon”.
This central axis along the river structures the
project spatially and functionally. All human
activities, life supporting systems and north-
south streets converge in this central elongated
space. Along the spine, there are food-produc-
ing greenhouses and orchards, waste-water
treatment, biogas energy-producing facilities,
and 40 hectares of silkworm industry trees and
micro-factories.
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5. Coastal Development:

This coastal eco city is an eastern gateway to
China and is positioned to attract and develop
tourism. Its waterfront is developed as a major
resort, leisure and entertainment district with
areas on the hillsides reserved for high-end
residential development, while an area of

650 hectares of the Moon River estuary is
preserved as a wildlife sanctuary and for fish
farming.
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Phyto remidiation/reforestation

Agricultural land
HuLuDao, XingCheng urbanised areas

HuLuDao, XingCheng future growth

CBD I

II. REGIONAL STRATEGY

The project proposes a balance-with-nature bioregional
development by soil-cleaning (via phyto-remediation) and
by restoring and protecting the headlands of the existing
water-sheds. Given the scarcity of water in the region, and
the drier outlook for the future, this strategy ensures a mini-
mum of water resources for the project. Watershed resto-
ration and protection and agricultural production will also
benefit HuLuDao and the neighbouring XingCheng. The
phyto-remediation/protection areas also work as a green
buffer to contain urban development around the ecocity so
that future population growth in neighbouring urban areas
do not encroach upon it.

Urban infill in HuLuDao and Xingcheng will help to contain
urban development resulting from population growth within
their urban boundaries.

HuLuDao ecocity plays a critical role in structuring the eco-
nomic health of the region.

Public Transportation Loop: Subway System
HrhiErEhE AR

Jinzhou Ralway
Station
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TRACK 1

Ill. TRANSPORT

A Bus Rapid Transit (BRT) network will link the cities of Jin-
zhou, HuLuDao, the Huludao Ecocity, and Xingcheng; an-
other internal BRT will link the ecocity’s sports and cultural
complex, the HuLuDao Town Centre and the HuLuDao High
Speed Rail station. An internal light rail circulation network
will connect all ecocity neighbourhoods.

The road infrastructure inside each neighbourhood is de-
signed exclusively for pedestrians, bicycles, ‘segways’, and
for small non-motorized or electric personal vehicles (allow-
ing access to emergency vehicles).

REGIONAL AND TRANSPORTATION STRATEGIES

To Lubei H
To cnangcnu? To Haerbin
H To Jilin

Jinzhou Fanjin

i
Huludao CBD: Yingkou

Dandong
To Korea

Public Transportation Loops: BRT System
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STREET SECTIONS

STREET SECTION “A” BEFORE
e

STREET SECTION “B” BEFORE

STREET SECTION “B” AFTER

For the two major roads planned to run in approxi-
mate N-S direction through the site (alreday under
construction), we are proposing alterations of the
sections, in order to accommodate public transporta-
tion and include more generous road medians. The
purpose of medians is to visually narrow the road
profile and decrease the speed of vehicles through
the city, to increase the permeable surface of the
road, to provide pedestrian refuge at street cross-
ings, to increase pedestrian safety and to raise
the amount of tree canopy for more pleasing street
experience.

STAL CITY OF HULUDAO
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IV. SUPPORTING SYSTEMS

The ecocity features advanced sustainable infrastructure technologies, equipment, and facilities designed to produce food,
energy and fresh water, and to collect and recycle rain, waste-water and solid wastes.

Waste, energy, food, water

FOOD PRODUCTION (68% of ecocity needs):

Combined output of food-producing systems (using bio-intensive organic agriculture methods) has potential for securing a
minimum of 13,000 tonnes of corn, fruits and vegetables per year.

City scale: Corn fields, apple orchards, and greenhouses.

Neighbourhood scale: Vegetables and poultry vertical farms.

Block scale: Courtyard orchards and building rooftop gardens.

Sea front: Corn and vegetable salt-water green houses and fish-farms (247,000 tonnes/year).

FRESH WATER PRODUCTION (56% of ecocity’s population needs):

6,000 m*/day of drinkable water will be supplied by the plant located at the middle of the reservoir built upstream of the spine
on the Moon River.

WASTE WATER RECYCLING (recycles and treats 92% of ecocity waste water):

10 “Living machines” (advanced water bio-filter systems) along the “green spine” will collect, treat and recycle up to 13,000 m?
of household wastewater, runoff and industrial water daily to be diverted towards the Moon River, towards the gray water city
system or to be used for irrigation.

ENERGY PRODUCTION (93% of ecocity requirements):

City scale: 13 wind-turbines on the site’s hilltops to produce 2 GWh/year.

Block scale: 11,52 hectares of photovoltaic panels (on building rooftops) to produce 18,48 GWh/year.

SOLID WASTE RECYCLING (to generate 30% of ecocity energy needs and all heating needs):

The objective is to produce 4,000 tonnes/year of compost suitable for agriculture, and 63 tonnes/day of water recovered for
treatment in the “living machines.”

District scale: Biomass digesters, co-generation turbines and “living machines” will treat 73 tonnes/day (26,700 tonnes/year) of
household, green, fish and crops waste to generate 4,40 GWh of electricity and 5,03 GWh of heat. Seven of these implants oc-
cupying 8,000 m? will accomplish the management of all organic/inorganic waste and treatment of all wastewater in the ecocity.
Block scale: a system using dry toilet waste and compost will allow 20% of water savings as well as a production of fertilizer
suitable to enrich almost a hectare of soil.
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ROAD SYSTEM WASTE AND ENERGY MANAGEMENT SPORT FACILITIES
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V. MASTER PLAN

The project features urban form and arrangement of land uses that ensures energy efficiency in all
buildings and neighbourhoods, a walkable environment, the feasibility of mass public transit, a lively hu-
mane environment and the availability of developable areas for all possible land uses in a large city (i.e.
residential, commercial and office space, cultural, institutional and sports facilities, food, energy produc-
tion and waste management facilities, and biodiversity-enhancing areas).

STAL CITY OF HULUDAO
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Buildings
Green spine

Green spaces

Pedestrian walkways

Boardwalk
?/Ily I/ 1 Agricultural fields
Roads
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MASTER PLAN
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/I. URBAN MORPHOLOGY

A basic 100m x 100m traditional grid system provides an urban fabric that encourages a pedestrian environment with high de-
jree of permeability, connectivity, a high number of intersections and a high cyclomatic number (maximum number of possible
‘outes between two points of the city). The orientation of the grid is maximizing a southern exposure and providing a maximum
yrotection from the strongest regional winds.

1. WHES
L00m x 100m BIMISIRME S —MESMRLE. Y DHEZNRXXOFUHHANE,

Since the local way of development is to subdivide parcels by a minimum of 200m x 200m, this plan demonstrates the way
he proposed grid of 100mx100m can be utilized to create manageable and flexible blocks of courtyard buildings. The green
spaces are weaving through the blocks and breaking them, exchanging private space for public, bringing the “spine” deep
nto the city. The two tall buildings at the North entrance of the city offer a monumental gateway with their living walls or green
acades, and a directional aim that guides a view of a visitor into the heart of the city and its “spine”.
lhe ecocity should promote diversity on many levels, vital for its vibrancy and functionality. Diversity of population is encour-
aged by provision of live-work-play spaces and activities for people of all age groups, with different backgrounds and incomes.
Vix of uses and a building typology that maximizes funcionallity and flexibility (both vertically and horizontally), supports such
nodel. The building heights are averaged at six stories, but the further analysis of energy performance will determine the maxi-
mum building height. Various
business models are suggest-
ed to increase the land value
. in order to provide for public
< benefits and built-in afford-
ability. The possibility of an
increased active edge within
the block allows for more
exposure of commercial uses,
necessary for their economic
vitality. General design guide-
lines should be developed to
ensure the building form.

|
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VIIXED USE- BUILDING LAYOUT MIXED USE- BUILDING SECTION

THE CITY GATEWAY

VIEW
ALONG THE SPINE
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The 200m x200m envelope is surrounded by the city streets of wider section that allow higher number of transportation me
(Street B-2, Street C), while the inner streets (Street D) are reserved for pedestrain and bicycle movement only.

STREET B-2 STREET C STREET D
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The waterfront becomes a major resort, leisure and entertainment district with areas on the hillsides for high-end residential FEARXIRIT
development, and an area of 650 hectares of wetlands at the mouth of the Moon River for fish farming.

Space for 8,500 hotel-beds are accommodated along the north side of the Moon River. Along the 4 km light rail-served SBRSTILERIL T —F 88500 MR IMEEH . B4kn2 N IJIRSB RN X, EXKDTE. WHTE. &8, BILFE
boardwalk, cafes, restaurants, bars, spas and shops create a lively pedestrian environment to be enjoyed all-year-round. SRS FERNDTING. EABONBERESIRT S AN eEk.

Four floating piers will have spaces and facilities for small water craft and sailboats.
300RMNEYEH — L BEVIRX, —ABENEMHIRE T '/YRR,

An area of 300 hectares of fish-farms act as a natural flood control system and as another source of food for the ecocity.

The waterfront development is raised 800mm above the highest tide to allow for anticipated sea-rinsing levels in the area.

URBAN MORPHOLOGY WATERFRONT DEVELOPMENT
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VIl. LANDSCAPE DESIGN

The central spine is the main landscape feature on the site. It
is a productive landscape planted with a variety of indigenous
local species organised in a hierarchy that responds to the
“spine’s” natural topography and proximity to land uses on the
developable area. The orchards contain tree species that can
grow all-year-round. The landscape in the spine is part of the
process of phytoremediation for recovering the land.

80

DECORATIVE AND PRODUCTIVE
LANDSCAPE

- EDIBLE PLANTS

VIL MR

T EIMPROSFNEIBHSIIET. XB—TEBEFR
YIADRERA B E XS ShiEY), XSS YIIPIREY
DRERMH. “B” MRHTTEEMINE, QRREA SER
AeME. RNRPFE, JURKINEES.

LANDSCAPING STRATEGY



VIIl. ECONOMY

HuLuDao Ecocity offers a magnificent opportunity for investment. The privileged location of the site
(fronting the sea, nested between rolling hills, and with a seasonal stream running along its main axis)
secures advantageous sites for all possible land uses with above-market land values.

Hr BB RENRERIR. P SHXMADESMHENRITNRGERE 5 250088,

The circular metabolism of the city (producing, recycling and reusing food, energy, water and wastes
and regenerating surrounding lands) results in substantial savings to the municipality in the provision
and maintenance of services and facilities. The occasional surplus food and energy can also be fed
back into the regional grid representing further financial gains.

KEPMESHFHHRUE T U D ENEET T UR T EHM SRR, EESKINIREAENER.
BIPRHEYET RN BB KRB ZNE T,

The silk, tourist, R&D and agricultural industries will secure financial vitality for the ecocity as well as
the large sellable areas of office, commercial, retail and residential space.

2243, s, HAMRWAEF Y UNESIFHHRRANETHE .

The establishment of Sustainable Technologies R&D companies in the R&D Zone will also attract
investment into the ecocity.

TREARERABN AR BRATEIXIBRITAR P, HMEIT SRR XRSIEZHK .

National and international sports and cultural events held at the sports and cultural complex will help
position the HuLuDao ecocity as an international place for innovation and development related sustain-
ability.

HANEMAERSOEDEEBIRATES DEUN RN, MBS ORI ARREIRIES

Opportunities for commercial land development

T REIWE

The block size structure allows the government to sell a minimum of 4-hectare blocks with the provi-
son that the developer adheres to a block subdivision system where two minor (small-vehicle or public
pedestrian) roads are included in the block layout. This strategy allows the government to derive a
large revenue from selling the land while encouraging developers to take advantage of the large areas
of commercial developable land as follows:

TSR EVK D T AEXVBUSAI T AR BN E R -

Office space: 2°400,000 m2 x 4,000 RMB/m2 = 9’600,000,000 RMB
AR |8INE: 2°400,000 m2 x 4,000 RMB/m2 = 9°600,000,000 RMB

Commercial space: 6°900,000 m2 x 4,000 RMB/m2 = 27°600,000,000 ¥
AN =g N E: 6'900,000 m2 x 4,000 RMB/m2 = 27°600,000,000 ¥

Retail space: 1'700,000 m2 x 4,500 RMB m2 = 7°650,000,000 RMB
SEZFUNE: 1°700,000 m2 x 4,500 RMB m2 = 7'650,000,000 RMB

Residential space: 2'750,000 m2 x 4,000 RMB /m2 = 11’000,000,000 RMB
[B{EEFR: 2750,000 m2 x 4,000 RMB /m2 = 11°000,000,000 RMB

Notes:
1. All areas are gross areas including all developable space within the envelope of the buildings
on a block and including circulation and service areas.
2. Developable areas in a 100m x 100m block are per diagram below
3. Calculations are based March 2009 prices as follows:
a. Residential space: 2000-4000 RMB/m2 (new residential space 6000-7000 RMB/m2)
b. Office/ Commercial space: 3000-4000/m2
c. Retail space: 3000-4500 rmb/m2 (upscale 6000rmb/m2)
pass R
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TR ARR Composition of the jury
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PPET £

Chair of the jury
%, WA, BUE RGO B S TR 2 B Professor and Dean of the CAUP of Tongji Universit
g ‘ \ - . gji University.
L T i B, 2010 b gt 2 f ki 1 | Wu Zhiqiang China Chief planner of the World Expo 2010 in Shanghai.
2 Pierre-André Périssol et Les Ateliers,EJF Moulins T, HiykEAEF 5K 2 | Pierre-André Périssol France Chairman. o.f LesAfe//ér.?, Mayor of Moulins, Former
French Minister of Housing.
R Local Representatives
3 | Wrmsm ] BT 3 | Chen XiaoKun China Secretary, Huludao Civic CPC Committee
4 | FVJEHK [ K 4 | Sun ZhaolLin China Mayor of Huludao
5 | X R E MR R 5 | Deng Ai Ping China Director of Huludao Planning Department.
6 | R/IFE SHE FRIBre B K 6 | Wu XiaoShun China Director of the Planning Institute of Huludao
ExH International Experts
= 7 [ . Urban Economist. Emeritus professor at ESSEC.
% S, BELE 2 B 1 2%
7 | we o ﬁi}?ﬂﬁ?iﬁ;ﬁ AT [R] % K 25 S 5 I T R 2 Bt 7 | Alain Sallez France Chairman of the “Observatory of Gities”.
N 2 -, BT R e k122 [ 111 . Architect and Urban planner for the Development
8 | FHi4 SHE iﬁﬁ%&g e L 8 | Camille Chammas France Agency of the CBD of La Défense — Paris.
N Y2, W4, BT RECSEAS TR R 2 R T . Professor atTongji CAUP. Former associate professor
9 | EF [ tﬂ%?ﬁ}é 7 9 | Cao Shu China in Strasbourg architectural College of France.
W, B, DUE RGOS @S i =2 e s 10 | Jean-Louis Charron France | Resorts Developer. Director of City Star, a promotion
10 | A6F W E b R group specialized in seaside resorts.
. e, BIEPE, BERGA SRS T ) 2 B T ) Director of the project of extension in the sea for
11 | 25 b [E S0l 2 11 | Jean-Luc Nguyen Monaco Monaco Principauty.
. N e . . NP . - . Professor at Tongji CAUP. Planning Director of Tongji
12 | Camille Chammas 12 E Elﬂyﬂi, ﬁfﬁﬂltﬂyﬂi, EKE%%%CBD%MJ}% 12 | Li JlngSheng China Urban Planning and Design Institute in Shanghai.
. BRI — K%K — TR, o RRTHR L - . Associate professor at Tongji CAUP, columnist of
13 | Serge Salat % %, TSRS 13 [ Lilinxue China "Architecture Time" magazine
. . . - S e ” X . . Urban designer. Contributed to design the Vauban
VL Bt =S ik =S S e ; ; ;
14 | Alain Sallez %E A5 %, ESSEC &4, ‘Wi Mg 2 14 | Michael Gies Germany eco-neighborhood in Freiburg.
15| N Ngoc T p BT Mekong = AN & I FT Ly, Director of Mekong Delta Development Research
guyen Ngoc Tran Pl T 15 | Nguyen Ngoc Tran Vietnam | Centre. Former vice chairman of the Foreign Affairs
Committee of Vietnam's National Assembly.
16 | Michael Gies (rdE| Wl veiti, 25 FreiburgVauban A= 35  iit. 16 | Philiobe Jonathan Erance Architect. Carried out many projects in China, such as
PP a study about a new town in Taiping, Jiangsu.
17 P.V.K Rameshwar EI-”:E Ahmedabad ﬁ#ﬁﬂ%ﬁzﬁ%%& 17 P VK Rameshwar India Head of Masters Programsof Urban Planning in
— - - - - U Ahmedabad University.
. . Jire e 4 9 &) Ui . Director of City Star =K, 1E
18 | Jean-Louis Charron EH iggfi%méﬁgégjjﬁ%%ﬂi? y K= e Associate professor at Tongji CAUP, member of the
- = = S 18 | Shao Yong China academic committee of China Historical and Cultural
19 | Jean-Luc Nguyen BEONET | BEORERRRIT R X BRI ORI City Protection.
19 | Vincent Bourjaillat France Urban planner. Experience of urban renewal and
20 | Philippe Jonathan HE | T, A PEBHS S ABE . AT AT R now working on the The Great Paris” concept.
National First-Class Certified Architect in China,
o1 | vi Bouriaill - BTG, FEMNFEI T EHI, Bk 20 | Zhuang Yu China Director of Urban Space and Environmental Research
incent Bourjaillat PPN ES XM 3 Center in Tongji Architectural Design Institute
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Deliberation

Positive common features to the 3 projects

+ Environment and ecology have been very much taken into account in the 3 projects. Attention was also paid to the ecosystems.
This shows that the concept of “eco-city” has already gone a long way.

¢ The 3 projects propose a high density and compacity, which demonstrates a good understanding of the brief set by the CSTB

+ All teams took well into account the existing situation and the specificities of the site. The topography has been particularly
taken into account and the 3 projects connect well to the hills.

+ Avery high quality of the propositions about environmental techniques and uses for water and waste treatment, especially with
the re-use of rain water.

¢ Good analysis of the issue of carbon emissions.

¢ Concern for connectivity and easy access to services.

Limits of the 3 projects

¢ Aweak relation to the sea. The teams have developed few organic links between the city and its seaside. Also Few items about
the perception of the sea from the city.

¢ Few proposals about the attractiveness of the site. What leisure and entertainment activities should be developed?
¢ Few elements about the management of tourists and short term visitors: hotels, transport, recreation..

¢ How to deal with the winter climate? How to use the experience of cities of Northern Europe or North America?

¢ Few elements about the economic basis and vitality of the city.

¢+ All teams managed to make proposals on many topics: urban morphologies, energy system, water and waste management...
and thus it is difficult to feel strong strategic choices do not appear clearly.

¢ Little consideration was paid to the marine ecosystem.
¢ Not enough importance given to the social and cultural aspects of this city.
¢ The issue of pollution could have been faced more strongly and more directly.

+ Especially for Chinese jury members: the projects lack of a strong image and a strong centrality.

86

Interrogations raised during jury debate

¢+ Should the seaside be the city center? If not, how to link
. both?

. Shall the city be a business district?

The teams were not always precise about the nature of the
city: is it a satellite town of the other two towns, a connector
N or an edge city?

+ What is the main function and economic basis of the city: is it
a tourist village or the new financial centre of the region?

Should be set an urban and ecological agriculture?
.

All the teams referred to the traditional Chinese urban fabric.
Is that necessary?

*
What will the site become with climate change?

.
What about the poor? Is there place for migrants and poor

population in this city?

a )
Special comments from the Chinese jury members:

There are cultural differences in the approach of city planning
and design. Today in China, the engineers are the ones
drawing the city plans. The 3 teams proposed high density
developments for a small sized city, which is not commune
in China.

The key to this work is how can we use this workshop output

for the future. It’s just a start.
\_ _J




Highlights of each team’s proposals

Team A — An audacious concept

¢ Strong choice of a West/Est orientation, which therefore promotes:
- a special relation to the sea: the city glances towards the seaside,
- a Southward orientation of the buildings, which is essential in China,
- a rampart against the strong North/South winds.
Variety of habitation modules. Choice offered to the inhabitants.

Deliberation

Considered the fishermen and their relocation.
A linear typology which might make the city difficult to understand.
Detailed proposals on block morphology.

Team B — A good integration to the site and the surroundings

An interesting regional approach.

Good links the cities of Huludao and Xingcheng / Precise proposal about the transport system.
A city that leans on the hills: good integration to the site.

Apprehension of the economic base of the city

An interesting approach on centralities/heights.

Possibility of easy evolution and adaptation of the designed project.

Team C — An interesting model of neighborhood

Precise approach of the street scale and human scale.

Project that meets the requirements of a mid-sized city: road and pedestrian network.
Well adapted to the will of the Chinese population.

Interesting proposals about circulations: connectivity, street grid, pedestrians’ network.
Strong proposal on typology, based on courtyard reference.

Many farmlands in the project, thus flexibility for the future.

Connexion to the Moon River.

=
o
n
—
2
©
2
©
©
©
9]
L)
c
Q
o
|
(=)
2
(]
)
°
=
©
e}
—_
=)
o
=
©
o
£
c
c
A
=%
—
o
o
—
E
9]
=
©
=
i=}
=
©
c
—_
(9]
)
=
|

2
—
2
g
<
(2]
)
-

87







sy ISR

PART 4 Appendix




90

SH20H B h, HATARNICIR 7% B B TAERE ARG S R SR . 5777 Bk 2
TR JE 6 S A LR SR A8 24 AR H % 55 W 17 IR A it »

1. MEEETIEMICR
— EATREIUR: KGR SR 0T B T R —

T bR RORIEE I E A KBRS B S R .
= NSEEEIRIFAEE R FEH N K, AL IR B E T TS
Ge; KEMIKHTHRERE: R K I £ Z I R

ST BEUEFIBCRERE DL E SRR I iyl . Uesh, TR TE 41 1 — 22 n] i
REVRIIAM AR . — Bl is v H B 25 A AT se i, AR DA Tl e vH 5 v AR A g
ML .

2. RERPHRSNERLHR

Z/NHXS R TE 1P ARG S BRI TS CRIFR. R XU, vh#.
ANBLACBD) , AT AT Coxd e bt ORI BE A o Mty ko2 — AN B4 1004200
KA X ALK 18004800 K FUEE M i 2= [, AT S 9l i 7245 PR A i e SR
.
X Bl T A DORFARYE IR 254 XU, FIIR, Sl A5 22 G ) 2 18] 75 SR AT BT 1
W ST et 1 RV 0 AT SRR Y AR A N RIS R G

3. PTIRITALECHR

AL T B T AT B T o — e v s A A TR NSRS S0t B 2R A S 4%
HIFE I B A SR B T AR VE N . diE — DRI AR AM E — 78 3%
IR R 48, HERGEAHEBIR AR R,

T RSOOSR A TR e P S E T s D T SR R RE . AT BT F AR
R I G F KR TTCE & R T RE R K BHEIF RN S0, BeAh, AR et 25 &
Je iRt TARZHLIE, CBDAT LRSS T3y Ak i R 22 i i R el

4. PTHIRITBLECIR
A 21 R4 S
20136, PS5 BENERDAIES, I EMORR, FR LRI, B

LR R R AT T AR BINLAE, TS G, &2 98 KM s KK BT I8 .25 A e i
KT HRAR e ARATE BT A 2R R I A B IR AR T A O IR R 2 SR T 4 5K

et AT TR A B AR 3l s 1] R SRR S i 2 el )
B, T A SR R B 2 B A A o A (R NI A K . — SR B, — YRS
AR FH 50U HL A SR 22 5 20 il YD ) 2 £ B JR o

5. WTHIITCLEITIR
BANESRS

GHB T AN EEEHES RS AR, RAFYAAE, HIEEE. gElEA
Feeeeee = ANHECE N 2 0 L IRE B TR AR RIS AR A e dT H it 3B AR
RIJEAENRG A 96. TN, ABIEARF R AZ4IN 1 3l i 7 230 05 32 DU Ik iy
RIS ENE SRR

R JRAA 3 B B R R I I B 2 BUR - ARRIAIA G TS G RIZAE ETHEaY, #NS
BRR DM AR, i BT AL 5 3k i SCA A Gt Al dnfer ik — 20
RRER TSR+ 900, IR BRI AR ST AR R e A 5 22 A AU T = A N2



Exchange Forum

On Friday 20th, the five working groups presented their first findings and ideas regarding the site
development. Mr Deng, Chief of Planning for Huludao, along with other members including Mr. Qi were in
the audience and took part in the exchanges.

1. Presentation Mines Paristech Tsinghua
The environment and energy team first investigated the natural background of the site: .Water resources

are scarce, the moon river is seasonal and poses several constraints to the site development. The team
highlighted the richness of the Bohai Sea ecosystem and mapped the potential of the site in terms of wind,
solar radiation and precipitation.

The team then presented the impact of human activity
on the environment: the area suffers from air, water
and soil pollution due to the nearby localization of
heavy industries. Most of water resources are used
for agriculture and coal is the primary fuel for power
plants. Teams will need to include these constraints
into their design.

The students finally suggested the introduction of

several renewable energy production technologies to fakn Eun.:m
make the city a true ecocity. Once the urban design :;::.Tm. il
teams will have precised their proposals, the engineers ﬁ%guﬂ e

will calculate the energy requirements of the urban

forms under a range of scenarios.
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2. Presentation Cornell
- Urban Morphology Team

The team first studied the urban morphology of

800m

traditional and modern chinese urban morphologies
(Tang Chang’an, Xingcheng, Xian, modern parts of
Xian and a modern CBD) which will be reinterpreted
in a proposal for the site. The team observed that the
Xingcheng district is a 800 x 800 urban block composed
of smaller 100 x 200 m urban block, the right scale for ! .-
city archetypes studied under the urban morphology E
&

Xing Cheng
Urban Form Analysis

Primary Streets
Secondary Streets
— Tertiary Streets
Business Activities/
Garbage Removal/
Gathering Space

800M  sgesidential use

along tertiary
streets

discipline.

These urban blocks will be disposed in a grid taking
into account the site constraints, wind, sun exposure;
transport, and environmental systems spatial
requirements. Several transport systems have been
proposed for the city, including leading-edge stackable
electric cars and personal rapid transit.

3. Presentation Team A

Team A mainly presented their methodology to design their proposal as well as some initial specific ideas:
they will reconcile the human footprint of the proposed development and the biocapacity of the site. They
outlined that building an actual ecocity is not only about technological systems but also about getting the
economics and politics right.

They stressed that the unique landscape is an opportunity

. . . A et Aty
to intensify land use and avoid common urban sprawl. The
design should strive to retain the scarce water resources, g g
wherever they come from. Terraced housing is proposed e

to adapt to the lanscape. The site also presents good ¢
economic opportunities and the CBD could be linked to
the proposed technology park north of the site. FCO-CITY

T i R L0

R U
T fal

4. Presentation Team B:
- Huludao, an ecocity for the XXIth century
The team highlighted the opportunities of the site including

S Ui il

the national games of 2013, the beautiful landscape, the
nearby old city of Xingcheng, as well as threats such as
pollution, the scarce water resources and the harsh winter
climate. They propose to fight against urban sprawl by
creating a network of urban cores linked by a rejuvenated
and new railway (freight, mass and light transit).

On a more local scale, the team made bold and innovative
proposals: the forests will be preserved and protected by
a hedge of orchards and parks, whereas inside the city
the public spaces will be mineral due to the pressures on
water use. A development corridor, a green corridor and
an agroparc will preserve the landscape while providing
for economic development and food security.

5. Presentation Team C
- Embedded Ecosystems
The team proposed a comprehensive ecosystem for the

e
sl +EE

Phase 1

Nature reserve Orchard Planting

site, incorporating food production, local waste treatment,
soil recovery, energy production,...An ambitious multi-
phase plan was proposed to remediate soil pollution and
prepare it for further agriculture use. The team made
precise proposals to house 67,000 residents; but this can
be extended in the next stages of presentation. The team
took on board the urban morphology approach and will
strive to increase permeability and connectivity of the city
compared to current developments.

Nature reserve Orchard Planting

Nature reserve Orchard Crop

Mr Deng was very impressed with the presentations and is looking forward to the final one. He outlined that
pollution had improved in recent years, suggested to look at the Ruhr remediation in Germany for inspiration,
pointed that local north china customs should be taken into account, wanted to know how to further reduce
energy demand and hoped that the ecocity could be modelled from and applied to other cities in similar
locations.
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B EZIMETES L Environment Data

TEAM A If we look deeper and made the breakdown analysis of this footprint, based on the data provided in
the document, we can see that % of the footprint comes from the energy. It is to be noticed that in

the methodology, the space needed for the sequestration of CO2 emissions by forest land is taen

Appendix : Assumptions and calculations into account. This means that this huge surface is the mirror of very high Green house gases emitting
for design of TEAM A proposal fuel consumption (especially coal and oil)
H Ener
This document explains a bit further what were the assumptions and calculations taken into account for the design of some ay
facilities or schemes included in the proposal for Team A. It is not so much a justification than a reference to be checked and B Cropland
improved in the future if the study of his proposal is to be further undertaken. g
m Pasture
. . Ener 2,4
Footprint Analysis gy 4
Cropland 0,5 B Forest
The purpose of our study as explained in the others documents was to do a gap analysis. Our starting Pasture 0,1 H Built-up land
point was the ecological footprint, and we extended this methodology to other topics to be able to Forest 0,0 m Fishi d
. ishing groun
have targets and stablish an action plan for the design and construction of the city. Built-up land 01
Fishing ground 0,0
The basic data for ecological footprint was found in a scientific peer-reviewed publication :
Geographical distribution of ecological footorint and sustainability analysis for Liaoning Province,
published in : Journal of Geographical Sciences 14, 3 (2004) pages 303-312. Thanks to our strategy, we can reduce this footprint down by almost 40%. Because some of leverages
Total (especially for private transport and grid energy) we cannot have direct control, it means that the
oo (M) F(:O;p””)t (:";“p) (:e/f'c't) ?'\e/lf:'; reduction will go further with change in people’s behavior and national strategy for the grid
op a/cap a/cap a/cap a
Province 41,47 24195 171042 -1,3154 54,54 (renewables, nuclear). For the leverage we have investigated, here arethe details for footprint
Fushun 2,262 56791  0,3883 -5,2908 Total ecological footprint deficit (Mha) reduction:
Anshan 3,442 4,1265 0,7842 -3,3423 12 -10 -8 6 4 -2 0 z
Liaoyang 1,818 3,3465 0,8948 -2,4517 -4,45 ‘=' Fushun OLD NEW
Benxi 1,565 3,2206 0,43 -2,7906 436 ‘ :“"::i consumption target N/A divide by 3 +0% 1,45
2698 30668 14529 -16139 435 —_— pened Part of the current footprint 25% 50% 25%
h ) Hulugiao Breakdown Industry  Housing+CBD transport
¢ covane 3,346 16678 04635 12043 ~ -4,02 = ———— i Energy 2,37 0,59 0,133 0,5925 1,32
Fuxin 1,926 26139 05601 -2,0538 3,95 = i Savings Building Materials 0,79
Shenyang 6,893 1,2371 0,7621 -0,475 -3,27 T Panjin Savings Building Geo+PV+Wind 0,03
Panjin 1,229 4,2422 1,622 -2,6202 -3,22 =) ;“":" Savings renewables 0,24
- andong . . .
Tieling 2,989 22125  1,3318 -0,8807  -2,63 = vigkou Savings national grid
Dand 241 16261 10707 -0.5554 15m 3 Dalian Forest planting mitigation 0,01
andong ' ' ' e o | | (— | o Cropland 0,5 0,50
Yingkou 2,274 1,2415  0,9178 -0,3237 0,73 ; Pasture 0.05 0.05
. ®Fushun @ Anshan W Liaovang ™ Benxi W Huludao @ Chaoyang ® Fuxin . .
Dalian 5,546 2,2782 2,2564 -0,0218 0,12 mShenyangmPanjin  mTielng  mDancong ®Vingkou @ Dalian  m finzhou Forest 0,03 0,03
Jinzhou 3,072 1,154  1,6126 0,4586 - Built-up land 0,1 0,00
Density built-up savings 0,002 0,10 _
Fishing ground 0,04 0,04
. . . . . S TorAL [ S
Ecological footprint analysis compares human demand on nature with the biosphere's ability to

Total -37,5%

regenerate resources and provide services. It does this by assessing the biologically productive land

and marine area required to produce the resources a population consumes and absorb the The main assumption done for the conversion back into ha of energy savings for instance is the

corresponding waste, using prevailing technology. As one can see, Huludao is not the worst of the calculation made by the Friends of the Earth for the Ecological Footprint about Hong Kong. More

districtsof Liaoning province. However, the deficit is about 43 500 km?, which is approximately the . . . L.
&P PP Y information can be found here : http://www.foe.org.hk/welcome/eco _1997ef.asp. Especially, as it is

cumulated surface of the 3 districts around Huludao. This is how we can easily understand it is not a

) very hard in such a small amount of time to compute the carbon sequestration of a forest, the
sustainable way to use the natural resources.

following quotation was used (keeping in mind that “fossil fuel” is not very precise...)



“ Energy: Using 1T/ of fossil fuel would emit 18 metric tons of carbon each year, and 10 hectares of

Sforest would be needed to absorb this. Thus, the conversion factor is 10 forest hectare per 1T/ of

energy consumed. ””

Converted back into MWh, we thus assumed in all our calculations that 10 hectares of forest could

mitigate 278 MWh produced with fossil fuels. Of course to have the impact per capita, we used the

figure of 100 000 inhabitants. (70 000 inhabitants + 30 000 floating : business and tourists)

Water

The water issue has two main aspects: availability and usability. That is what we usually call quantity

and quality. The environment impact assessment shows high levels of pollution of heavy metals in

the water and soil. It is not located pollution, it is subsequent of air pollution through the rain.

Mercury presence is 90% in the sediment, and 10% dissolved in water.

Quantity (Supply): The Moon river is a river
only a few days per year, as one can see on
the rainfall chart for Huludao. Moreover the
wide waterbed tends to prove it is used for
heavy rainfall evacuation. The rainwater is
600mm/m?/yr, and the watershed is 30km?2.
This means that 18 billion liters of water can
feed the area, and shared between human
consumption, vegetation consumption, runoff
to th river/sea and infiltration in the water

table.

Quantity (Demand): We take as a drinking and
cooking water demand of 25L/day/cap and
75L/day/cap for other uses. The amount of
100L/day/cap is below national average
availability but we must take into account the
water shortage of supply which has already
put the area into a situation of hydric stress.
For now the water mainly comes from remote
and polluted reservoirs. This situation is not

acceptable to us.

= 7he watershed can supply 5 times the demand. However, collecting rainwater on roofs of built-

up area (30% of 8km?) can cover only 26% of all need’s, even before considering quality problems.

This is why we are developing a strategy focused on recycling household water, to close the loop

and keep it closes for as many cycles as possible.

Quality (Supply): The water (rainfall and
seawater) is polluted by heavy metals. It is not

safely drinkable as it is.

Quality (Demand): the demand is divided
between drinking & cooking water

(25L/day/cap) and household water

(75L/day/cap). The standards are not the
same, and we can save energy, investment
cost and price for tap water with setting up
two water systems, as it is already the case for
many countries in which potable water supply

is critical.

= As explained in our A3 document, we set up several systems. There are flexible to use directly

rainwater when it is not be polluted by heavy metals anymore. The main idea is to remove heavy
metals from the loop of water for human use, and to ensure a steady supply of potable water
through a desalinization plant to get rid of the problem of seasonality of rainwater that could be

Provided safe tap water is a main public-health issue. Moreover it indirectly reduces the impact of
drinking bottled water (200 times more impact as calculated by the Swiss Gas and Water Association
in 2005 www.esu-services.ch/download/jungbluth-2006-LCA-water.pdf/

Golf: an average golf course is 40ha (this is the area targeted by the developer on the site). A golf
course is very water-consuming (3200m3/ha/yr) but only 2% of surface is “green” surface and should
be watered all year long. It means only around 7000L/day which can be easily provided with grey
water from the houses inside this high-revenue residential area. (Source for calculations : French

Federation of Golfkeepers)

Energy

Production from biomass sources = 100 000 inhabitants

The energy issue cannot be solved completely within the site, for 2 main reasons: private transport
will use oil from outside the site but the emissions will be accounted for individual footprint, and one
cannot change the national or regional electric grid energy mix. However, our goal towards a low
carbon and low sulfur atmosphere can be achieved through several techniques: energy efficiency,

and local energy production for the most carbon-intensive needs.

Supply :

Here is the calculation for the waste to biogas unit that will be located on the current oil&gas station
that is to be converted after 2012. An anaerobic biodigestor does not accept cellulosic matter so no
green waste or forestry waste will be used in that unit. We do not want to create competition with

existing use of agricultural waste

CH4 (37 MJ/ m3)

. Ener, :
Qty Zotal |Dryqty chl,‘;; 4(:; C:-I: duced contfi:;t EI:c::‘:::;yi Heat produced
(tons/yr) | Sokids |(tons) | ,,2) :’ms) in CHY | P MWh)
Mwhr) | (MWh)
sludge 14600 30% 4380 150 591300 | 3666,06 | 1283,121 1466,424
Houshold waste
(organic on only) 21900 40% 8760 450 | 2759400 |17108,28 | 5987,898 6843,312
TOTAL 13140,00 3350700

A biogas plant generate CH4 and CO2. CO2 can be used to feed micro-algae for photosynthesis. Even

experimental, this scheme can be further developed in the future. Algae can be used to create biogas

or biodiesel in the future Huludao biofuel plant. Both can be used to run the city buses. This link
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human manure to transportation : Sewage > Biogas > CO2 > Algae > Biogas/Biodiesel and is thus a

very good and steady source of energy.

As for wind energy, the site configuration makes it hard to assess real potential without a field study.
However, our goal does of 10% of wind energy is not unrealistic, as we estimated that it represents 6
GE “Artic” wind mills of 1,5MW (the most used in the world) with the Betz limit and around 3000h of
wind potential hours. Of course more spots may be found in the area, thus. This is a conservative
assumption. Off shore was not considered because of its price and interference with military

activities in the area.

Urban solar and wind energy for CDB buildings can help reduce the amount of energy needed. We
do not us this as a core component of our energy strategy. However, pillars built underground to
build the CDB towers are a good opportunity to go deeper and use geothermal energy for those
buimding. For other low rise buildings, it is not worth the investment and we prefer a heat network
from the biogas plant. However we did not investigate this project further. Thus no reduction for

heat network is included in the footprint reduction. Feel free to propose one.

Needs :
Given a 2 000 000 m? of residential space : today’s needs are 220KWh/m?/yr, which we want to

bring down to Minergie standard (35KWh/m?/yr) for heating, and to passivhaus for other electric
expenses. (namely 35KWh/m?/yr). This difference assuming a 90m? flat per household gives the
25.5% reduction in footprint by energy efficiency.

Given a 1 000 000 m? of residential space : the use of cooling units is expanding in China and some

Idings in Shanghai today need 194 KWh/m?/yr (published in 774e reality and future scenarios of
commercial building energy, Energy and Buildings 40 (2008) 2121-2127). Our goal is to divide by 2
this amount through building conception, and to cover 70% of those needs through urban solar, wind,

and geothermal for eating/cooling.

Water desalination :

Compared to ordinary water supply, we decide to find a continuous supply of water. For our
calculations, we used an ordinary but quite energy consuming process, which is reverse osmosis to
process seawater. According to Sutherland Shire Council for the Sydney Water Wesite
(http://www.sutherland.nsw.gov.au/ssc/rwpattach.nsf/viewasattachmentPersonal/TRENT+FAIRWEA
THER~SSC~Desalination+planning+study.pdf/Sfile/Desalination+planning+study.pdf) here are for
this process the capacities and needs. For 25L/cap and 100 000 people, we can extrapolate the

capacity for a small plant.

Capacit Demand MW
P Y GWh /yr 1000
(ML/day) 300
800
FO0
600
25 45,5 5,5 500
50 91 11 400
300
100 189 23 200
200 371 45 ‘“E
500 906 110 - 25 50 100 200 501

We can compare this amount with the one produced by the biogas plant. This means that all our

needs for water desalination are covered with renewable energy derived from sewage.

This document may contain some errors (calculation, concept). Feel free to add your contribution
and share your knowledge. For any comment or remark after this workshop, please email

thomas.vandenbogaerde@gmail.com



TEAMB

TOT HotWater 21 048 TOT elec 46 452

TEAM B - Energy and Environment TOT HotWater MW 2,4 TOT elec MW 53

ENERGY

Calculations for several energy sources:

SOLAR HEATING

Comparison our objectives in terms of energy consumption and BAU ( Business as usual):

dallo d elie
hab huludao 600 000 panel/familly m? 2 pot prod kWh/m?/y 1450 total population 45000 ﬁﬂrr;al;:; 2?2?5 29 032
hab 10*20 (2020) 2 700 000 efficiency 0,5 Total Prod GWhly 21,0 panels 14 516
Water Electricity+Heating prod kWh/m2/y 725
Roof it
NOW NOwW oot eapacty space for 1 panel space for al
need(L/capita/day) 240 housing kWh/m2/y 220 Surface of roofs m? 450000 m? 10 panels 129 032 CONCLUSION
Surf; f b I RELATIVE
Total need 52 560 Total need housing 15,07 hgusaircmz oo 200000 noed o 12 903 AUTONOMY
(1076*L) MW X
In 2020 BAU In 2020 BAU ©
need(L/capita/day) 240 housing kWh/m2/y 220 dCD
Total need 236 520 Total need housing 67,81 Less cold month Summer (o}
(1076*L) MW (kWh/m2/day) 3,514 Panel Area 18 000 Q.
Less cold month Winter (kWh/m2/day) 2,2638 PR factor 0,75 <
Average on 12 months (kWh/m2/day) 3,433367671 inclination factor 1
Hypothesis: Installed area (ha) 6,00
Space HEAT kWh/m2/y 15
Offices m? 600 000 HotWater+Elec 27
Housing 1200 000 HOTELS
Hotel 300 000 People per room 1 _ i
University 100 000 chambre m? | 10 Efficiency winter summer ;:l)‘t’s:‘day g)‘;sll‘year
Congress 100 000 Accom. Capacity 30000 Multichristalline 15% 6112 9488 9 3,4
Facilities 100 000 Thin film 9% 3 667 5693 6 2,0
Commercial 200 000 People/familly 3,1 Monochristalline 18% 7 335 11 385 11 4,1
Science+Planet 100 000 Inhabitants 40000
TOTAL m? 2700 000 Average floors 6

There will be a solar farm and a village, upstream the moon river with all the roofs with solar panels

“solar village”.

METHANE

Heating and Energy Needs:

HEATING ELEC pop 100 000 huluadao pop 400 000 prod agriculture 20000t
Elec pr. GWh/ 5,6 Elec GWh/ 22,3 agri elec 17,5 total elec 39,8
Offices MWh/y Offices MWh/y P y y 9 )
6,4 Heat GWhly 25,4 agri heat 19,9 total heat 45,3
Housing Housing
Hotel Hotel
Universit: Universit: . . . . .
HEBEY g Calculation table from « Les Mines » with the preceding hypothesis.
Congress Congress
. o Production form biomass sources (basse] = 50 000 inhabitants + 50 000 tourists CH4 (37 MJ/ m3)
Facilities Facilities quantity (tons) | Fotal Solids dry matter quantity (tor] Volaal Solids|Volatil matter (in tor]sgusalent (> CH< in w3)| CHA produced (m3)|energy containt in CH (MWh|Electricty produced (MWh) |Heat produced (MWk)
biomass 1 ton/an X% 17x% % 1exey z 1enFyEr (6.5%1%x+y+z)/1000 35% 20%
Commercial Commercial sludge 6570 4% 262,8 9% 236,52 150) 35475 18,9636, 76,96726 87,5854
Houshold waste [orga 20075 40% 8030 70% 5621 450 2529450 15682,59| 5,E+03 6,E+03|
Science+Planet Science+Planet [Gchst varts 40,00% o 5% 0 500 o o 0 g
Fruits and vegetables 15,00%)| 0 80% 0| 500| 0 0 0| 0
TOTAL MWh/y TOTAL MWh/y (Cl-;r:;ll:nh“:ﬂ]age 20000,00] E:,?g: 17201; ?6;]‘2‘1: 12333 BOE:_;:; DD49603 49907,53 17457,635 19953,005
TOTAL 46645.00] 25492,80| 10614528 65810,0736|
TOTAL HEAT MW TOTAL HW+ELEC MW ﬁ
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Energy mix:

Based on existence of urban heating system.

type of energy Energy for : Electricity Elec+Heating
Water Solar Heating 21 18%
Methanisation cogeneration, 45 40%
Heating

Methanisation cogeneration, 40 80% 35%
Electricity

Solar panels houses 3 5% 2%
Wind 4 8% 4%
Solar Village 3,4 7% 3%

WATER

2%

| Water Solar Heating

B Methanisation
cogeneration, Heating

B Methanisation

cogeneration, Electricity

H Solar panels houses

mWind

m SolarVillage

Energy Mix (Heating+Electricity)

B Methanisation
cogeneration, Electricity
B Solar panels houses

2 Wind

B SolarVillage

In the region, there is a real possibility for geothermal activity. Some heating from methanisation

cogeneration could be replaced by geothermal at a district level.

Hypothesis:
hab 50 000
Inhab/house 3,1
logement 16 129
m2/logement 80
m2 total 1290 323
reduction efficient tap 30%
Needs :
URBAN
Potable water
Housing
need(L/capita/day) 35
Need(L/capital/year) 12 775
Total need (1026*L/year) 639
Other activities
need(L/capita/day) 50
Need(L/capital/year) 18250
Total need (10*6*L/year) 913
FARMING/INDUSTRY
need(L/capita/day) 140
Need(L/capital/year) 51100
Total need (10*6*L/year) 2 555
TOTAL WATER NEED 4106
AN
Fairy yioates i |
wWatershed \‘J
fimiopraihi
Shower Toilats
Ramsvatar | )

e Ze BRI wrat ey

= Greywater

eeein Ead graywater o fre ged Bladowatar

i Bk water

Diagram of the grey water recycling system:

The moon river has only a little flow going to the
sea to allow sediments to be brought into the sea

and bring necessary nutrients for aquatic life.

The rest of the flow will be pumped and brought
to the clean grey water reservoir upstream. In
this reservoir the rainwater from the water shed

will be collected.

The reuse of the water through the system of

“close” loop will allow large water savings.

The waste water treatment plant will be buried

under the congress center, in the middle of the

city.
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Appendix Team C

Sustainable urban design —Urban metabolism

The analysis of Ecostal's metabolism recalls the
theoretical concept of embedded ecosystems with a
hierarchic scheme of relationships through material
and energy flows. The river is the dorsal spine that
harmonizes the system relating it to its environs.

Design turns Ecostal into a balanced ecosystem:
secure, self-sufficient, healthy and clean:

> Secure and self-sufficient as it assures minimum
amounts of:

—food: 70% of urban needs through bio-intensive
agriculture that maximize water and land uses,
regenerating the soil

-water: 80% of fresh water, 92% of water
recycled.

—-energy: 90% of city needs —reduced through the
urban morphology.

—fertilizer enough for 1840ha.

The regeneration capacity and ordered conception
guarantee an ecological footprint “ecological” in fact.

> Clean and healthy: the water and solid waste
treatments are linked to the energy production —that
is completed with solar and wind- reducing CO, and
S emissions, ensuring air and water quality and
healthy soils. The urban landscape allows to
restoring the land contributing to the harmonic look of
the system.

Such a system is naturally oriented to interact with its
envelope in order to achieve the sustainable
development of the whole territory integrating a
global economy and supported by the natural
richness of the milieu and its capacity for
regenerating: exporting silk produced in the green
belt around the river, sending wastes from soil
restoration to local cement industry, exporting the
biomass from forest harvesting, eco-tourism,
research centers in soil restoration, advanced centre
of intelligent design, coordination for a regional facility
for e-waste ftreatment, a regional centre of
observation and control of GHG emissions and a
chamber of commerce of clean economy.

Ecostal emerges as a model to be adapted and a
sustainable business opportunity.

Figure 6- Ecostal application of embedded ecosystems.

Sustainable urban design -Life supporting systems

How are the interactions defining the metabolism that
supports the city?

The main flows are identified and quantified
separately strengthening their linkages: the mecha-
nisms of water, waste and energy —including food
production- show the hierarchy of the urban
ecosystem where building, district and city coordinate
their performances.

The “sustaining implants” are critical to assure such
interaction and the ecosystem’s organic balance.

Each of those implants spreads over 1ha including:

- A 3.700m? biological filter with capacity to daily treat

1.000m® of water —including 8.500 people
equivalent, the sludge outcome of anaerobic
digestion and the flow from public spaces-
consuming 1'320MWh.

- An anaerobic digestion plant coupled with a heat
and power co-generation facility and a composting

Water cycle

Scarcity and perspectives of future drought both at
local and regional level are leading the project to
propose a balanced development that takes up
restoring and protecting the land and watersheds to
ensuring access to water. The river is the natural
vessel supporting Ecostal’'s water strategy. A 20ha
reservoir with capacity to store 5 million m? of rainfall
makes the water management and supply system
flexible and secure.

The project identifies other strategic areas in the site
dedicated to protecting and ensuring the access to
water for a total of 61ha for sustainable urban
agriculture. Those restoration areas alongside a 35ha
green belt around the river reassure the identity of
the site and allow catching yearly about 115.200m° of
rainfall.

A treatment center in the middle of the reservoir with
daily capacity for 15.600m° guarantees water supply
for more than 100.000 people according to the
current standards of consumption -150 liters per day
per person.

Dry-toilets that separate the flows of urine and feces
economize up to 40% of standard water consump-
tion; the mechanism stores the waste in a system of

unit for the organic wastes, in order to treat up to
77tn of waste daily outputting 11’24MWh of electric
energy -48% of district needs including household
consumption, water treatment and energy
production-, and 12'84MWh of heat and annual
fertilizer for 201ha. Indeed 80°7tn of sludge are daily
sent to the bio-filter and added to the urban water
cycle.

- Store capacity for inorganic wastes that are
collected and sorted at the block level.

This design decentralizes city’s conception and
moves the neighborhood towards energy self-
sufficiency. Comparing to traditional water and waste
urban treatments:

- It reduces the investments for infrastructures and
maintenance costs

- It reduces pumping, sorting and transportation of
wastes therefore reducing CO, emissions and
energy consumption.

tanks with in the basement —their total capacity is de
40m?® for the feces and 230m? for the urine. Urine has
a high nutritive value and soil restructuring potential
and can be straight disposed over 1ha of land. Feces
are composted in a natural process that can be
speeded up with a reduced amount of heat producing
per district soil enrichment enough for 0’22ha -3kg of
compost per m-.

Keeping in mind the strategy of protecting and giving
access to water, each block has tanks with total
capacity for storing 650m> yearly. This water is
caught through the roofs:

- 10% of each building roof is dedicated to catching
directly rainfall,

- the roof gardens on 80% of the surface retain 20%
of the rainfall —average

- the remaining 10% of the surface is cover by solar
panels for local energy production and allow
recovering 80% of the rainfall.

Two additional independent networks supply drinking
water straight from the reservoir's treatment center
and discharge the black water from the kitchen direct
into the implant.
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Each implant can supply water either to the domestic
network or for public irrigation and is also connected
to the river being able to control the water flow in both
senses hence granting flexibility to the urban cycle.

The 1.300m? courtyard gardens per block are

dedicated for bio-intensive agriculture. The 40m?>of

water yearly needed is collected from the rainfall over

a central 66m? circular surface. 450m® of water are

yearly collected per block:

- 80% of the rainfall on the asphalted 600m? of the
courtyard,

- 20% of the rainfall over the courtyard,

- a total of 160.000m® in addition to the 14.400m* of
the circular tanks, are collected in the blocks across
the city.

1.500.000m” of rainfall water are yearly collected and

conducted towards the river.

Two additional resources feed the urban cycle:

- 28.177m> of water are recovered from the sludge
output of the anaerobic digestion in each implant —
197.000m? in the whole city.

- saltwater green houses in the sea districts not only
secure urban food production but also provide the
city with fresh water. The irrigation of 10.000 m?
requires 12m® of water daily -12 liters per m?.
7200m? of solar panels would daily produce
32MWh enough for 300m® of fresh water and an
annual extra of 105.000m®.

-
& =

by
Vavenpe  voos

Figure 7- Ecostal water cycle.

The annual domestic consumption of 140.000
inhabitants would rise up to 4.559.000m? —dry toilets
reduce standard to 80 liters per day. 3.066.000m” are
gray waters.

Bio-intensive agriculture techniques and adequate
irrigation systems reduce annual needs for farming
and watering green spaces to 66.000m* -44.000m*
for urban gardens and 20.000m® for the 61ha green
belt.

The gray water cycle based on rainfall and integrated
by buildings, public and green spaces, the sustaining
implants and closed by the river is not enough to
secure its demand of 3.130.000m? —the isolated flow
considering water recovered form anaerobic
digestion and sea water green houses rise up to
1.802.000m".

An annual black water volume of 1.450.000m’® —
drinking water supplied to the kitchen and not drunk-
feeding the urban system from the river’s reservoir
creates and excess of water that can be discharged
into the sea so that the global cycle —city, river, sea-
is virtually balanced —the upstream reservoir makes
the water system flexible —and able to cope with
evapo-transpiration.

Sustainable fishing and tourism fit naturally within the
sea.

Food

Seasonal fishing is one of the intrinsic features of the
site’s idiosyncrasy.

It provides 247.000tn of food per year. The design
must recognize the richness, knowledge and
traditional balance between human and sea in order
to integrating it into the new development.

Fish and farming are part of an urban landscape that
is both dynamic and productive at once while
gradually restoring and regenerating the soil.

In the buildings, a basic annual amount of 25’6tn of
vegetables are produced per block in the 2560m? of
roof garden -10kg/m?/year; 9216tn in 92'16ha across
the city.

The bio-intensive farming in courtyards and the green
belt undertakes the principles of traditional Chinese
agriculture and rises up to 6 times the productivity
rate of fertile soils with a more efficient water supply —
up to 8 times- and an appropriate rotation of the
crops -60% corn and 40% vegetables- for
regenerating the soils:
- In the district: 2’86tn of corn and 1’9tn of vegetables
are produced in each 1.300 courtyard garden -22kg

Waste

Farming waste represents one of the most important
contributions to the urban flow.

There are two types of urban wastes —inorganic and
organic. The principle “waste equals food” must guide
both product conception and material flows
management in the urban system. in order to create
goods and services that flow effectively within
interconnected closed-loop systems, providing after
each useful life either nourishment for nature or high
quality materials for new product.

The generation points for both inorganic and organic

flows are identified as spots in which the urban

design can induce their transformation and
revalorization:

- Public and domestic inorganic wastes —plastic,
glass, paper- are sorted in the collecting points as it
is customary practice. Afterwards the flow in each
district is guided towards the “sustaining” implant
where it is stocked as a previous stage to facilitate
its externalization for recycling.

of corn per 10m? bed; 1.030tn of corn and 686tn of
veggies in 46’8ha across the city.

- The green belt 61ha produces 1.342tn of corn and
207" of orchards —8'5tn/ha of apple.

- 300tn of corn and 200tn of vegetables are produced
in the 10.000m’ of seawater green houses by bio-
intensive farming and crops rotation —factor 3 of
productivity, i.e. 30kg/m?/year.

The total urban food production in 210ha of soils
rises up to 57.000tn of fish —prorating production with
populations of Huludao and Ecostal-, 2.672tn of corn,
10.102tn of vegetables and 207tn of fruits for a total
of 70.000tn of food -13.000tn of cereals and
vegetables aprox..

Considering that the annual basic needs in Huludao
are 0’4tn food per capita -0,065ha per person- the
urban system could supply between 25% of
population needs -0,1tn crops and 0'0015ha per
capita- and 100%, depending on the local fish
consumption. Assuming the same seasonality in the
fish consumption than for fishing —6 months per year,
i.e. 28.500tn fish, half of the production for local
consumption- 0'3tn food per capita are locally
produced in Ecostal, equal to 75% of its annual
needs.

- E-wastes are a particular case in China to be
considered. That could involve the collection and
storage of e-wastes in the sustainable implants
before externalization to that plant.

- There are 5 main sources of organic waste:

- Green wastes from soil recovering, rich in heavy
metals and valuable for metal or cement
industry.

- 2 flows at domestic level:

- physiological wastes -232'5tn of urine and
6'7tn of dry feces per block- transformed at
the block scale in compost for soil use -
0’22ha with feces compost (3kg compost/mz)
and 1'1ha with urine (450m’ha per
6months).

- farming wastes from private gardens and
domestic consumption that are collected —as
inorganic wastes- at every block and sent to
the district implant where they are
transformed into energy, fertilizer and water.



- Food production wastes —fishing, farming-,
green industries waste —silk-, waste from public
green spaces and public wastes from human
consumption —including restaurants- are added
to the domestic flow entering the implant.

- Solid wastes from the bio-filter water treatment
in the implant.

The organic wastes annual distribution treated in the

implant of an average district are:

- 4,900tn of domestic wastes -98tn per block, i.e.
200kg per inhabitant

- 10.000tn of green wastes —from harvesting 41ha of
silk trees by the river assuming that waste weights
1/6 of total trees weight.

- 377°6tn of farming waste —corn.

- 245'5tn of fruits and vegetables wastes —assuming
1/6 of production weight

- 8.821tn of fishing waste -1/4 of fishes weight;
average contribution per district

- 6.228tn of solid wastes from water treatment —dry
waste from kitchen’s black waters assuming dry
content 1/10 of traditional systems.

30.570tn is the pro rata of wastes treated per year in
each of the seven district implants in the city
assuring 100% of organic waste valorization. The
outputs are:

- 28.100m® of sludge from the anaerobic digestion to
be treated in the implant’'s advanced bio-filter and
eventually added to the urban water cycle.

- 6.000tn of soil enrichment enough to fertilize 201ha
-3kg/m?.

- 3.000.000m® aprox. of methane through a
thermophilic process of anaerobic digestion; this
methane is used as bio-fuel for the co-generation of
4’1GWh of electric power and 4'7GWh of heat.
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Energy

Today’s energetic conjuncture announces dramatic

perspectives for the region:

- high domestic consumption due to a inefficient
design —225kWh electricity per day and 257kWh
heat,

- dependence in a cheap energy —coal- with very low
efficiency, highly pollutant —sulfur, acid rain-, and
scarce in a medium term.

Urban morphology conception from the building to
the city level aims energy conservation and a
reduction in consumption through the design:
domestic standards for electricity and heat will not
surpass 50kWh/m? -57GWh in all the buildings in
Ecostal.

The supply strategy relies on local nature’s potential
—sun, wind, geothermal- and on the wurban
metabolism itself —biogas obtained from organic
wastes- as sources of renewable energy. Self-
sufficiency prevails to centralized generation.

Sun’s energy is used:

- in each block: 10% of roof covered by solar panels,
i.e. 115.200m’ generating 18'4GWh —32% of total
domestic consumption,

- in the building and the district: for food production,
- in the district: for public lighting,

-in the sea: food and fresh water production in
seawater green houses -11'68GWh generated by
7.200m? of solar panels, i.e. 6% of roof solar
surface for buildings,

- in the sea: all year sauna in out to sea resorts —
same principle than green houses.

At the district level, the energy supplied by the
sustaining implants secures 48% of domestic
consumption of electric power and 58% of heat, as
well as the full needs of water and waste treatments
—including energy generation.

13 windmills across the city supply 2GWh per year -
3% of domestic total consumption.

Such configuration provides the city with 80% of the
electric needs and 60% of heat needs for the
projected design.

Doubling the roof surface for solar panels and using
geothermal energy for heating the water tanks in the
buildings 100% of the domestic demand could be
supplied.

Harvesting the local forest is a potential source of
energy, supplying biomass as bio-fuel.

Ecostal's strategy turns the dangerous dependence
on a scarce and polluting source into the security and
quality offered by a healthy and endless energy.
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Closing the loop: socio-economic cycle and land uses

A first approach to the human capital required to
sustain these flows of water, wastes and energy —
including agriculture and fishing- that support the
urban metabolism accounts for 15.000 people —
according to Chinese context. That represents 20%
of working population and 10% of the city crowd.

The transport proposal throws the human flow into
the analysis and hence deepens into the proposed
strategy for the sustainable development of the city.
Access to schools and to education is another pillar
of the strategy. The jobs generated by those activities
—2.000 teachers, 1.500 transport- would rise up to
25-30% of working population —i.e. half of city’s- the
amount of people dedicated to secure the urban
metabolism which generates several inputs of money

in the economic flow of the city. The other two tiers of

the working population must ensure:

- services —such us tourism, commerce, catering,
leisure...- that increase the external inputs of
money in the urban flow,

- CBD’s business that multiply the monetary inputs,

Those inputs complete a balanced cycle in which

money flows thorough all the sectors hence

physically and economically interconnected.

Land use distribution in the project comprehensibly

supports such interactions showing how Ecostal

pursuits from the very design the long-term freshness
of the ecosystem. Balance and harmony are at hand
by closing the loop.

Annexes
Biogas production and energy co-generation — table including primary calculations:
Production from biomass sources (base) = 1 district= 490*50 inhabitants 0 tourists (7 districts)
Tn Total dry mat — Volat Volat mat — | tequi-CHs— CH,-m*® Energy cont Electr Heat
Solid Tn solid Tn m® MWh MWh MWh
X (6,5*1*x*y*z)/1
Biomass Tn/an x% 1*x% y% 1*x*y z 1*x*y*z 000 0,35 0,4
Sludge 6228 0,30 1868,4 0,90 1681,6 150 252237 1563,87 547,35 625,55
Household waste 4900 0,40 1960,0 0,70 1372,0 450 617400 3827,88 1339,8 1531,15
Green wastes 10000 0,40 4000,0 0,95 3800,0 500 1900000 11780,00 4123,0 4712,00
Fruits & vegetables 2454 0,15 36,82 0,80 29,45 600 17672,5 109,57 38,35 43,83
Corn 377,6 0,86 324,71 0,72 233,79 650 151965 942,18 329,76 376,87
Fishes 8821 0,20 1764,3 0,75 1323,2 500 661607 4101,96 1435,7 1640,79
TOTAL 30572 8189,9 8440,0 2939275 18223,50 7816,1 8930,88

The combination of fat waste —45%, richer in C- and green
wastes —35% and richer in N- assures a suitable ratio C:N
—close to optimal, 20-30:1- for the anaerobic digestion
process and the fertilizer value of the final compost as far
as, cellulose contents —that might slow down the process-,
and woody molecules such us lignin —that could stop it as

Sources —-Living support systems

they are not digested-, remain under control. The blend
with green and sludge contributes to get right moisture to
use less energetic conventional pumps to mix it.

Finally an effective colleting and sorting process at the
source will guarantee a smooth, continuous process of the
non-polluted biomass —no plastic, glass or metals.

Advanced water bio-filter systems — http://www.livingmachines.com/

http://www.organica.hu/download/Organica_References_EN.pdf

Combined water-waste treatment in the Netherlands —

http://www.enhr2007rotterdam.nl/documents/W19_paper_Timmeren_Kaptein_Sidler.pdf
Bio-intensive agriculture — http://en.wikipedia.org/wiki/Biointensive
Seawater greenhouse — http://www.seawatergreenhouse.com
Dry toilets — http://www.gtz.de/en/themen/umwelt-infrastruktur/wasser/9397.htm



Urban Morphologies: First Results

Urban Morphology & Energy consumption \4 Effect of Compacity
Stu dy of Paris Related o the transmission surface of the walls R
with the outdoor environmert.
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- Due to urban morphology, the modernist texture consumes 1.7 times
more energy for heating than contemporary Paris!
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Street Network & Connectivity

Comparative analysis of Street Networks in our various studied cities
have shown a number of conclusions thus far regarding connectivi ty:
greater cyclomatic number (average # connections between 2 points);
smaller distances between intersections; and greater density of
intersections, generally indicate a more connected, accessible c ity fabric

HK C & WDistrict Guangzhou, CBD
%ﬁ ; 57 = S 1

Effect Of Street Network: Distance between intersections

Average distance betwee nintersections (m)

700 -l
600 S ey
500 b
400
300 1 oo ; .
200 | s | " o o | .7 7. 2 7 - | |
100 — | j : [» =
0 | |
cg ¢ &2 |2 '3 g |z %
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= T i )
Hong Kong Guangzhou Shanghai Paris

Smaller distances between intersections indicate a more
connected city fabric

I__ﬁi <, (L]
e=r 5 18 ISR
e _I- — T_‘ ) ._h ~ l] | : ‘I
E—— 3 C=
——l ] /g =
Cyclomatic number 6 88 83
Average distance btw 157 518 153 52
intersections
Intersection density 6.38 1.93 6.5 19.24
Effect Of Street Network: Street Density
Street density (Nr/ Ha)
6
5 | I
4 - — |
3+ | |
2 - —
1] - E=on RIS | — L
0 -  —] ’—‘ | —
W & C |Mongkok| Tiarhe | Panyu |Hongkou|Lianyang| Illardt | Il ardt
district
Hong Kong Guangzhou Shanghai Paris

Greater density of intersections indicates a more connected city fabric

Street Intensity (Nr of streets by Ha of street area)

Street intensity for a unit (Ha) of street area

35 : SNNREES |
30 S =

25 Vimtial L

W & C |Mongkok | Tianhe Panyu Hongkou |Lianyang | Ill ardt Il ardt
district
Hong Kong Guangzhou Shanghai Paris




Building Height & Density

« Land management plays a major role.

» Adense areais not synonymous with high rise
constructions

« Some high-rise (40+ floor) districts in HK have similar
FAR to 4-6 storey Paris!

R 3 a':lv‘ \

:'|'|- WNT
i|'|i"'-.'-"'

Paris: 40 % of Paris reaches a density superior to Hong Kong: populaton density

40000 hab/ k2, without resorting to high-rise reaches an average of 40000 hab/ km2in most
constructons. Current averagelivingspace in places . Very high-rise buildings and average living
Paris: 32 m2hab space only 12 m2...!

Building Mass Organisation: FAR & Building Height

Ancient morphologies in Shanghai can reach FAR similar or
superior to the new development, but with low-rise construction,
due to an efficient use of land.

New development

Building Mass Organisation: Comparison at larger scale

800 800 mefters urban sites

SHANGHAI (Lianyang) HONG KONG (Central district) GUANGZHOU (Tianhe)
2t =T & bz =iE %
Sl XAl N T EEITT
= *» .4 |FAR*5 FAR*1.5 T e 1

e - AN TS
¥ v 7. 537 Height* ~15 Height * ~15 a Zalans
o e iz A Ros-00
A ez

Built-up area density = 14% Built-up area density = 26%

FAR =12 FAR =6 FAR=41

Buildings height = 1 to30 floors Buildings height = mainly over 20 Mean height =party over 25
floors floors, some very low

Built-up area density = 35%

Building Mass Organisation: Comparison at smaller scale

200200 meters urban sites

Guangzhou
FAR *2.3 i # #
FAR*3 moreorless | # # i
Height *~1.8 similar .
heights T e

Built-up area density = 14% Built-up area density = 54% Built-up area density = 15%

FAR=2.2 FAR=11.8 FAR =5
Buildings height = mainly 10to Buildings height = mainly 20to Buildings height = mainly 30
25 floors 50 floors floors
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Presentations of Techniques

By French Industrials

sOMfY. (5 aereco

PARTICIPANTS »_Industrials & Consulting firms:

FOR BIOCLIMATIC FACADES

Serge NEUMAN (SOMFY)
Jason YIN (SOMFY)

Eric DUAN (SOMFY)

Delphine YANG (AERECO)

Jun ZHANG (ALDES)

Laure LE GREVES (LEGRAND)
David SHAN (CIAT)

Suzanne OTTO (IOSIS)

Nicolas SAMSOEN (AREP)

CONTEXT

March 16th and 17th have been two introductive days to the urban design
Huludao workshop which aimed at providing ecocities prototypes adaptable to
whole China, based on the specific Huludao case.

On March 16th, there have been interventions by Tongji university experts,
Serge Salat from ;CSTB, Ying Hua from Cornell University and SOMFY
representant, Serge Neuman, who delivered a lecture on the influence of the
building in the city energy consumption.

March 17th was devoted to the intervention of other industrials who specifically
proposed their innovative technologies in terms of energy economy and CO2
emissions to all participants, architects, urban designers, but especially to the
engineers whose specific task was to integrate these technologies in their final
proposal to manage environment and energy.

As far as the consulting firms are concerned, they focuses more on the broad
principles of their company strategies to achieve a sustainable urban
development (compacity, « soft» transport...etc) and some overall
technologies they use to lower energy consumption and preserve the
environment.

b =
H 3

3 H 16, 17 HRHF B3 se i W H 1R hE B %IUH & R E ™ B KRR 1
DU, SRAGE T [ A 2R ST AR A

3H16 H, 58FAFRFRFMNER. KAKEEBEFBFH AP ORISR
(Serge Salat) e MR I/RRFIAE UL SOMFY i KL Serge
Neuman %&£, Neuman Je 42 3-AE 1A IS ER SN 3K T REAFE 2 m R o

3 AT H, HAMKARESE &, mEMmEE. EFIN. litE. &
9] 72 IS 8 5 A Fe 28 T3 5 AR R U SRR HR 2 B AN REVEL il L) AR IATT, 55 EAY
7 AATIAE T BEAT SRR HE IO T A S HE AR o

KLE ] 2x 7] 55 BRI AT DA B SRR SRR A AR CEEE PCATIE S
111 8] 22 S S U — BE RE AR AEAE . ORI A BT X B AR It
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FOR BIOCLIMATIC FACADES

Serge Neuman'’s lecture consisted in a review of the Then he points out the importance of the fagade to soak The parameters that need to be taken into account in
several energy, environment and human issues linked to up solar energy: the building design : wind, rain, shadow, luminance:
building design. . . -

2 A AL > £ . S5
Serge Neuman I/ 38 T 585 A MesE. BRAA T SR JE AT T BB BH RE 11 R B 41 2 T 114 5 4 TEAERA R IMUERARER: X, W, 5%,

He first makes a review of the energy sources of the
building and the advantages of a smart management of
energy:

ks 1 @FRE EORIE L LR R AE A B A

Not So Easy

@,
&\_/ il html
http://gaia.Ibl. govibda/bdainfo.htm
Serge NEUMAN o
Huludao, China - March 2009 sOmfy. P: 65

rom pesc s racdoen

Serge NEUMAN s mf
i o 8 P: 2 Serge NEUMAN
Huludao, China - March 2009 M...ﬂ..,.,.‘.! Huludao, China - March 2009

S|P : - -
Nz Directional Light Control an efficiently distributed iuminance

« Conventional control of direction of light
— Glass block withaut
— Fritted glass solar protect|on
— Shading systems

[ T
— Light shelves =!

« New Options
— Prismatic glazings
— Holographic materials
— Laser cut panels
— Light pipes
- Fiber optics

000 4999 ca0g 7599 | ongp 15000

S NEUMAN 9 .
H Iddao, China - March 2009 h 5 : 4 P

106



Serge Neuman shows next how the bioclimatic fagade takes into f
account all these parameters and optimise them using a dynamic S m yg

FOR BIOCLIMATIC FACADES

process (vs.fixed solution):

Serge Neuman $5:75 Jr T A R 1171 55 4% 18 T Fi AT 5 e
K&, FHH—MIRTE (BE&FE) BT,

Solar e Heat Flow
Radiation o e
U-Value omg) S
Thermal transmittance o t, ), I
Eany . INT.
U Value (V) is a rating of energy efficiency.  *** §id i int
U is used in most of the building codes to bt —
define insulations performances. U= Qo
The lower the U Value, the lower the heat and A (T - Ted) X
cool fosses. : '.5
et s e U is the inverse of R, the thermal resistance. - - c
. B It's expressed in W/m? K or Btu/ft2 F. Q
a...“.:L'-E P nmT Uimperial =5.678 Umefr‘ic [u]. v, [vl,, Q
. > [ —— U can be used to energy to heat and cool: o
S e Annual Heat Transfer = U A Heating Degree Days ) [u [u], [w], <
— — Annual Cool Transfer = U A Cooling %egr‘ee Daysw,“m,)
. . . S i sﬂ
CCIICU'GTIB(?SE %‘% sdgfi?)%f;%n_z SysiEm vwlr{’x Heati?lg;‘gooling
and IS0 15099 4/12/4 air 27 -
With IVB 0° 24 11%
- r ] With1vB 45° | 2.3 15% The particular Chinese context
With IVB 90° | 2.2 19%
With Screen | 1.8 33% v
£ = ==
aell'g: NEUM_AN somfy. p: 43 Serge NEUMAN a: solar gains are not taken into account f . EF‘ H/Jq:%ﬁﬁk rﬁ {ﬂl
ik, @ifiie = (i 2002 o e racioes Huludao, China ~ March 2009 §9_'I|, TY. P
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IN CHINA, PENETRATION OF MAIN-BUILDING ENERGY END USES IS S
PROJECTED TO INCREASE SIGNIFICANTLY ACROSS ALL SECTORS... €
. . . . V o
- Ex ISTIHQ build INGS (source: UBIFrance/Les Missions Economique): E"ﬂ'“ﬁe penetration in China commercial sector, 2000-2020 ‘f
ercen
- 4.2 billions m? in urban zones 2000 2020 %
=N - 21.1 billions m? in rural zones el I . E: 8
i N B »zzoxn 3
E{f f |L'q|.i — .-'II ll.‘. - L o Cooling .g
i;;: .f'l |I | .-" 'y * New buuldmgs (source: UBIFrance/Les Missions Economique): Office :lzu |55 ©
a2 o - o1
“| |J ',\ dl - - 2 billions m? of floor area are produced each year Rewl | s E %
e Hospital 20 |50 IS
: - S
m% " + Other facts (sources: MOC; China Academy of Building Research): School :Ir 40 =
i® - 95% of existing buildings have a huge energy consumption Hotel 31 E: x
g . . . . (o)
" Eﬁ (2 to 3 times what is allowed in developed countries) omer [ 20 ER z
/ i - Extra cost to be certified Green & RMB 280/m? e =
P Source: LBML. Chira Ensrgy Group: ERI ¢ oo ©
=
| == S
i = —t ‘Es'
o, China - March 2009 5,§_';"I_¥: B Hladao, Chin - March 2009 S*Q_Tf_!: e e o — (e ZEE sQmfy. g
£
|
&a
ko
2
<
(]
(0]
]

107




Les Ateliers — international network of planning and urban design — contact@ateliers.org

108

2- AERECO

AERECO S.A, inventor of the first Demand Controlled
Ventilation system, is located in Paris, France.

KT NI IEE KR GE RV [ 2 B FR A% (AERECO
S.A) BT AT AT THEFE R,

The AERECO company is dedicated to the innovation
of energy saving oriented ventilation system. Such as:
humidity sensitive ventilation system in 1984;
Ventilation with Presence detection in 1988; Ventilation
with counting device by motion detection in 1991; New
concept of hybrid ventilation in 2002;

R TR A F BT R K AR SRR GE, Bln.
1984 F K IIWHH 7 EIRIREGE X RS, 1988 FHIH3)
PN ER RS, 1991 G Kz s BN 12 H]iE K R 4t
2002 4 8 RENE BE KT L o

AERECO has 10 subsidiaries and offices worldwide in
order to meet the needs where they grow. AERECO
(Beijing) Trading Co. Ltd and AERECO China
Representative Office are at Chinese client’s disposal
for any further information about AERECO Intelligent
Ventilation System: www.aereco.com.cn.

T2 Jifn B A AEHEFE I A AT 10 A1 7 DA 2 & UK T
R R E A AL H B 5 A IR 2w A2 i R R AR
RIS RO P SR 247 9% AERECO FHEE M A5t

K% H: www.aereco.com.cn.

Double flow with exchanger heat VS AERECO’s solution
WA F+ERAZHH PK BB ARR TR

Considering IAQ & energy savings =1

AR X 7 RE S AME

Model of double flow =2
Exchanger heat = 0.65
Real cost =1.35

AERECO’s solution =1
Energy savings = 0.5
Real cost = 0.5

M fi+aE R H A2 R H E RS TTR=1
ERHTTEH0.65 T5RE0.5
LprA1.35

LFRRH0.5 (35 aereco

J

4yl aereco

L

AERECO’S PRODUCTS % & # = W 4H ik

Modulated ventilation: A wide range of
products adapted to the different needs

Zhn EE A e T R G PR
» Natural ventilation /~FH H [ B35 X

= Mechanical ventilation & %%, {FENLIRHT A
= Hybrid ventilation {5 &4 B X

[ aereco



Mrs Yang presented AERECO’s ventilation technologies that allow to
conciliate indoor air quality and energy savings, pointing out the drawbacks of
« double flow exchanger heat » technology (instable performance and large
space needed for installation).

RIS AFRREM L LAET AERECO (1A F T2 4 2SS F1711 Be i
KA, FHEH T CRRHIAD) BORIISEE (PEREARE I Hiks / BN S
D)

W
(—:LT)

dereco

AERECO’S SOLUTION %Iﬁ*%ﬁ(%ﬁ%

Adapts the airflow according to the needs between
the different dwellings XBE A&, ZETEE

_Iu. ' L(_

AERECO Fix ventilation
e TEHX  EEHR
aereco

AERECO’S SOLUTION E3E AT R

Energy impact 5 Be %

P Up to 40 - 50% energy savings-

* Average with equal air quality obtained with « standard » fix airflow

£ aereco

g/r?\— QTHT [E Z 53 5E X
- . 4= AERECO’S SOLUTION %Iﬁ*%ﬁmﬁ%

| T e V7=
_.L gl 0 I % Nﬂl—‘ Conclution%51£

‘ =3
W Ui , 1=

U
E[
L

Humidity is a good indicator of the indoor pollution

& %%;’;L‘j%p;%‘i‘;g%g 7 %g;ugf %I%;%Ig;? Its integration for the air renewal allows also a better
' regulation of the humidity level in
. . the dwelling (which is not possible with the systems
— which only detect CO2)

BN RiE SN S BUE TN L0 7)), HE TS 0L KRR
FER, BRI 5 G AR A A SC P95 b, RN HRom
=N BRI, ASIERR, TSR IFR

AERECO’S SOLUTION 3Z5: s th 5 &

Balances the airflows on the duct column & aereco

B REHT IR TG WO DR 2 8 B A

AERECO®E#. ZEHKX, Fix ventilation{EEH X,

aereco
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3- ALDES

ALDES group was established in Lyon in 1925. In the past 80
years, ALDES international group has grown up to the biggest
company in ventilation system (VMC), centralized Vacuum
cleaning system (CVC), fire protection, air distribution and
acoustic. Le group has done a lot of projects on over the world.
Most of committees and testing organizations of different
countries have integrated ALDES concept into their regulations
and standards. ALDES has opened its 40 branches in more than
35 countries all over the world such USA, UK, ltaly, Belgium and
China.

Today, leader in ventilation and air quality, ALDES manufactures
MVSs forindividual and Collective housing, and for Commercial
premises. These systems provide solutions to universal
concerns — air quality and energy savings. ALDES offers several
ventilation solutions :

- Exhaust constant airflow mechanical ventilation with or without
heat recovery.

- Humidity-controlled exhaust ventilation.

- Exhaust mechanical ventilation with or without heat recovery
with modulated airflow.

- Ventilation for renovation.

With the idea of imrpoving air quality inside buildings, in 1991
ALDES ventured into the development of centralised vacuum
cleaning systems.Today, ALDES is the European leader in
centralised vacuum cleaning. Range from the single user
vacuum cleaning system for individual and collective housing
to the multi-user cleaning system for commercial premises,
ALDES offers a complete range, from the central unit to the
accessories.

ALDES( Shanghai) Indoor Air Technology Co., Ltd. was
established in 1998, it is a unique foreign investment company
in China on the VMC and CVC fields. Shanghai ALDES has
created the VMC market with “house breathing concept”.
ALDES product has passed CE/NF, CCC certification, and has
been honored by Chinese Ministry of Construction as “product
recommended”. It has also won Beijing Olympic games 2008.
It participates on the Chinese regulation draft on ventilation.

7211 ALDES £ [A17E 1925 L T H 5. fEid 251 80 £
SEHL, ALDES [H FRAE B R A v vt il it S ik =0 X R
g (VMO « FREFAWADRS (VO B K™ fh.
BT s A B = S B Kb A F o AR E R R 40T
b2 R TR ARG ALK E A ALDES 77 S AN 1 T U Ayt AT
fRIFRTE A bRUE, Ziti+ ALDES fEEE . HE., BEAH. H
FIE AR [ 25 35 ANE KWL T 40 DN SeHLe, kS5 A
SER.

SR, AENENANE R EYUL9FE, Zil 1t ALDES
N SLAT B AVER B (8 DL 7 b 2 3 3 HLGE X R St
(MVS) o JXELIE X AR GE )2 R 2 U5 B AT 7Y BE 1]
RS 1 s ik, il ALDES SRALRIE X7 A

— ity A [l ST AN [ AT AR AT A 8 DX 388 X
/\é}ﬁ

— M X X AR St

— i A AT A 7 A SR A LR X P 3
/\éji

—HNARG

N T REAEBNERR 2 TR R, 1991 %+ 5 T 24K
TR REFARERSG. SR, FoLOoEg2EA
SRR BRI 3 o ST B B AR B B AN 2R
NAcS7iNiDEE DRI =S il ki QARG SO 3 NS S| 2l
ERERINE S 27 g S

A/ BIERTRAL [

+ BT e R X
V- HEXEE

~ KU

- A aHEXL

~ HRH

COMPACT PLATANE

Doubleflow VMC system
XFHRVMC it

(& 8o - P

A breathing house
{fil Supplies of Air SRBKEER

@ Extraction
*Double flow means a

& conduits solution “mechanically
supply, mechanically
@ Accessories exhaust” including a
mechanical supply system
8 Accessories |a@nd mechanical exhaust
system. HLAEX, ALK

@ ventilator

. Rejection

VIK TVEC GII




Mr Jun ZHANG rappelle d’abord les risques liés a une mauvaise
ventilation (condensation, dégradation des matériaux, moisissure) et les
principes de la technologie CMEV (air flow path, minimum air supply,
continuously), pour enfin exposer les différentes solutions proposées par
ALDES.

SRZE SR SRR TRATA BB R R Gkl (A%, MR, K
) M CMEV HARKEN (R, mbaS[4ts, Freert) , &Eih
487 ALDES $2 It FIfd e 77 % .

Double flow VMC system with heat

s Fan performance for VMC system What kind of ventilation do we really need?
recovery exchanger #[F[I ZLVMC # it D v S

X
4 S MLl N > N - —
A breathing house aldes EI:T"‘%E/JVMC}XL*IL I\iﬁb %E‘Z'ﬂ]ﬁﬁ%g"f+/é*i|é Eﬁﬁﬂ%éﬁ? g
{ilh Supplies of Air SRReER ; Working area A breathing house Q
“Heat recovery ventilation >Working area of 180 AR o
{1 Extraction systems allow our homes to aldes Fan cam maich — | LSFRMNEE
maintain  high indoor air 0 : —F Q
& conduits quality without excessive the self-balanced 140 el B Jéﬂ -It can bring us fresh air for our health! <
® A . additional energy costs. exhausted grill BAP 7., / X N i D . ‘ !
coessories 2',:;;%; rigﬁ\s"issré Virf]mit:g and MR  constant E o i{}____‘! L] L Be2h AT R A e T A6 2000 i 25 /< !
A . P . s I .
: e e —colloce freeh i;iow Oiiguii(;n:f i % ,m e -It can extract harmful and polluted air!!
Ventilator d hausts stale ind L y—
air. The two systems. are design. " ! S BE K HERR G R A E TS AN
. Rejection arranged in the same box. H . . .
UL i 28 BE 6% 1R 47 Hhb 20 l -It can guarantee reliable, continuous workin
. guara g
e A H P 3R XA - e “:m o . in an energy saving manner!!!
BAP A {E X & 1 15 #3 MR Aty i) e v s L s -
S b 2 s FhHaE n
i T e i Hb'f%lE%c»/—xE\ li_, ~ H Hbiﬂ@’fT...
|
| N By . VAl W |
.—.\ﬁ u — C A € L A PR
; VMC B a)y7 B 38 X R 4 .
MR cons tant_alril\ow%rigulator L E PR RR G Comparison of energy cost
MR ‘TEBLEIEF%ﬁ rerer.s VMC Simple centralized self-adjustable flow ﬁE*%;(rjtt

o | L™ L v~ ]

Working principle L{FJGEFE. . .
« Airflov is controlled at a pre- Example: VMC system is taken account into the

set value in HVAC system whenever 7 project in a 100m? apartment in HuLuDao Tian Ma
the pressure change. 38 -

EREATE, REETEAN, £ S b o | H e Yoo LGS
e A o & el P 24450 DAHTAT SR M 100m? (RSB, BEiHVMCE
R R AV N il KRG

types/” s ] b L ,

Low pressuref&JEMR: 504200Pa 1" A o "’ MALIN'O 28:

High pressuref/EMR: 150%2600Pa = High airflow 180m3h, power 73W

Temperature range : 3
TR, ~10°0—60 °C. Low airflow 100m?h, power 24W

oo
N

H\\H\T

OIS UI=I000 g

Energy cost

Applications J¥i 4T Max electricity consumption per day % FH i KHFE E=0.073*24=1.753kWh _ _
Ventilation X A% Constant Min electricity consumption per day# FH ft/ B & E=0.024*24=0.576kWh Situation
Air conditioningZ il R e i . v o A :
outlet Average electricity consumption per day 75 H -1 #& & Much more energy cost when opening windows to get fresh air !
BAP E=0.024*12+0.073*12=1.164kWh T E FERETE £
. = S g L,y =
u _;5_" u {:‘ - o 1] D871 W W W e -
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4- LEGRAND

112

Legrand Group is one of the worldwide leaders in
products and systems for electrical installations and
data networks, for any kind of building. Twenty years
after its entrance in China, Legrand has developed a
strong sales force/distributors’ network and is running
one headquarters in Shanghai, seven subsidiaries
and eight factories all over the country. In 2009,
Legrand China enables additional energy savings in
buildings through a large offer of energy efficient
products. For instance, automation systems can help
inhabitants of residential buildings to reduce their
energy consumption, thanks to a system of scenarios
controlling lighting, HVAC, shutters etc.. For
commercial buildings, Legrand occupancy sensors
related to the lighting systems enable to turn
automatically the light off when a room is vacant.
Money and energy are then saved.

ENERGY-SAVING SOLUTIONS FOR CHINESE CITIES
LEGRAND, BUILDING SUCCESS TOGETHER

i

open metallic cable
tray by cablofil

F TR REBHR

CABLOFIL
W

%% WIER I 2 1 53 B Y RE D 2% Al i IR R BRI L,
WA BF MR M ARG TEH 2 — . it
AHHE 20 F2)5, PRREICEKEE T 5RKNE HM
&, f£ ElwOLEE, JFEREA 7 M adA 8
AT . 2009 4F, D W EREN KRS R A
BERT A SEIL AN RE . B0, I8 AEsE
MEW . RRE B RS E S AR S R
REAE. X TR s, 5 REWIARIER ) 2 M BRI N 45 g
(o= SN EIP SN SE PS A PSP NS EE M

P N
Hﬁ‘/\o

ENERGY-SAVING SOLUTIONS FOR CHINESE CITIES
LEGRAND, BUILDING SUCCESS TOGETHER

£

H Infrared occupancy sensors !’* -
lighting control | t&FLEsE — -
. ultrasonic occupancy sensors
solutions gl Zegid vk ]
J ® infrared & ultrasonic occupancy sensors
KRR Ao +BHEBAF B
occupancy sensors
R

room controllers

Peila%

commissioning tools

SHITR

Design &
Technology by

" Watt Stopper Olegrand

L1 legrand =i«

ENERGY-SAVING SOLUTIONS FOR CHINESE CITIES
LEGRAND, BUILDING SUCCESS TOGETHER

energy savings

Ak

ApplicationiZ
break roomfk &%
classroom#{( &
conference room£> i =
private officefA A/pA %

restroomfi &

* an analysis of the energy
commercial lighting systems

Lighting Research Center

Design &
Technology by

" WaltStopper

ENERGY-SAVING SOLUTIONS FOR CHINESE CITIES

technology helping
changing

consumers habits
Rl BT LR
BHE ISR

energy

savings*iT i

17%

52%

39%

28%

47%

US Environmental Protection Agency

LEGRAND, BUILDING SUCCESS TOGETHER

-

&
annual
R.O.I
'lu.
-

32%
323%

44%
112%

55%

and cost savings potential of occupancy sensors for

O legrand

4

EMIRGY SANTRG TIPS POR HOREL
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Olegrand =



L . | ®
Among the 3 levels of sustainability — urban planning, L1 I d
building design, human behaviour -LEGRAND’s fields egran gﬁﬁﬂ
of intervention cover the two last ones.

RS = AN R E——3hii R, @ saet, Ak
TA—2 R I W o T R P

ENERGY-SAVING SOLUTIONS FOR CHINESE CITIES ENERGY-SAVING SOLUTIONS FOR CHINESE CITIES x
LEGRAND, BUILDING SUCCESS TOGETHER LEGRAND, BUILDING SUCCESS TOGETHER - —
human human 5
behavior :
)\%ﬁ’]ﬁ‘jj behavior Buildings consumption g
2 N — 2
ANETH o 3
m scenario switch 5% et baliag (o}
smart home energy savings ) Prrtarmunce balags. ) (v letin T
techn°|°gy v Energy management: heating,
ﬂﬁﬁlﬁ lighting, domestic hot water, shutters e 3 53 R .
RERH under control SRR . Hi#h, 1T, o et i o
FRHK, B, M
in one by in one by ';....'_..., - paplaning
legrand legrand m 6 to 10% of energy saving A 11£6- -
10%IF BEJE *
my hc;n?e_ by my home by | 400000 houses 400000153 )2
ticino '!I-.‘ bticino 850 Kwhlyear/house 850[%/4F/ )
S
u A2 T HICAL 8TWh
12 DA -
prix Entreprises " * o
Environnement e== )
=
Olegrand = Olegrand == ©
*in one under celiane design in europe and new mosaic design in asia "6‘
i
=
ENERGY-SAVING SOLUTIONS FOR CHINESE CITIES ENERGY-SAVING SOLUTIONS FOR CHINESE CITIES 8
LEGRAND, BUILDING SUCCESS TOGETHER LEGRAND, BUILDING SUCCESS TOGETHER |
human h =
. uman e ‘®
behavior i B temperature management HEE R 8
)\*/—% behavior ©
RATN e jm s <
NEATH 8
smart home control with thermostat S
- FH VR I s A ) up to 10%
energy savings °
teChnOIOQy ’ﬁgﬁ control with outdoor sensor %
3 FH P Mt Ik ) up to 4% o
FERIE; in one by ) o ) =
. single-or multizone time switches c
techfnologlcal legrand | g At up to 12% =
nction -
unctions centralized shutter control Q.
2 1z oA v up to 8% S
Rtz my home by e . ~
. L shutter control with time switches =
in one by bticino | mussrcss eint o up to 1% S
legrand =
(O]
c
L N ©
my home by M lighting management (T ¢EHE _5
bticino @ @ Rl movement detector §
“ 2 DA occupancy sensor up to 55%/room !5
programmable time switches (outdoor) up to 35% z
W SRR RIFR A T
O legrand = O legrand = 2
(]
e
<
(]
(]
-
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5- CIAT

CIAT Group has been recognized for 70 years for its
Refrigeration,
Ventilation, Air Handling and Heat Exchange. CIAT is
also a European leader in HVAC for Residential, Office

expertise in the field of Heating,

buildings, Health Care and Industry.

Today, CIAT is an equipment manufacturer with
industrial operations in France, Italy, Spain, China and
India, selling Products, Systems and Services.
Committed to sustainable development, CIAT develops
air conditioning and heating equipment in line with the
ecological stakes. These equipments follow the future
European thermal regulation requirements and
preserve our environment for generations to come.

CIAT is an expert in energetic systems at the level of
energy production (chillers, heat pumps), air treatment
(air handling units) and final treatment and distribution
to living spaces (fan coil units). These expertises allow
CIAT to be present in several markets : hotels,
residential.

!
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High temperature heat-pump

AUREA CaIEO YT |

Greater energy savings 1 N

Everything you need for exceptional energy efficiency

Optimized refrigerant circuit, ag
Biflow expansion valve, specific w
design for heat exchangers, R410A

refrigerant @ =

COP>5
Testing conditions 10° C and ; 5 4
| 45/25° ¢ i
High |
Termppaationg
b= o

PUILAF CIAT SEHIFEMERE . % EX, ST B
A B Tk 2 50 CF & 70 . fid AT
T PAES. BRIT A TSI 8 R X — Sk
ORI R

SR, PEIRF R TREI H s AVA . O] PEEE
7 hEMEE, EXE AR IR
i RGNS . NSEBURTRFEE A e, VR
TAEBIAORA) 2 R AR B8 o X LR 15 5 B
ARARSEAT AT ZSRIF N AN R A 5

PS4 ) 2 AR 55 A0 H AR AR 3 v = A S R AT
Fra& R R RN AL g

PEIVAFE 7 RE (Weltds, ERD o FARAE (B
REFEHLAD AdgiE i (RALEED S5 mH %

Ko XEEFNVFARAT AT PG NPy REAE I ik AT 5 254
AT

gQuUalCIAT

PROJECT

& &4
=

/ f I~~erter i 17 J

/ AQUACIATINVERTER

1

<

e Continuous capacity

temps

INVERTER vs PAC Standard & 1 compresseur e 26% Profit on the energy invoice
sencardcp1 |© Needs adaptation EI
Standard cp 2 .
e Starting numbers reduces
INVERTER m

¢ No necessary of buffer tank

INVERTER vs PAC Standard & 2
compresseurs

temp
) !#

Température

¥ i~ erter 7

AQUA CIA TINVERTER

gQUaCIAT

Heat Pump version

« IVDC 150V (40 kW)
« IVDC 200V ( 53 kW)

« IVDC 300V ( 75 kW) -E
e

SQuUaCiAT

¥ j~verter .

—— Traditionn;

Inverter

Point de consi

«  AQUACIATINVERTER = COMFORT

e Increased capacity 20% faster

igne
e More stable temperature,
reduction of temperature variation

Temps

Sans Vitessas vanable
WItewP vav e speed Diree

Aver Viesse varistie
With variable sosed drive

e Reduced noise level more than
95% of time

TR r

AQUACIATINVERTER
- 4 dBA less than an AQUACIAT

!—d



PACSOL-SYSTEM

[ |

|

[ |

|

i

NIEW ecobox

[ | Status :
[ | | . - ’
1 - Indoor air quality is more and more important
= - Fresh air introduction is most of the time an obligation
. - Then exhaust air is necessary

o P (P gy
!_E = 7

e

Exhaust air heat recovery
Domestic Hot Water
preparation

AC SYSTEMS APPROACH
Coupling to Renewable Energy Sources

G EOSOL — The aim of the project was to couple a geothermal heat pump to
vertical ground collectors and solar collectors in order to improve the overall and
seasonal efficiency of the all system. For vertical collectors, the ground thermal
depletion has been identified as a possible source of efficiency decrease.

In parallel with the installation of the Geosol system in a single family house in
Chambéry (F), a modelling was realized by a PhD student and tuned with
monitoring results.

It was then possible to make some simulation for a long term period.

The simulation results have shown that for a single family house, the ground
thermal depletion was not a major problem and that the Geosol system did not
bring an important increase of energy efficiency. For collective houses, the thermal
ground depletion is more critical and Geosol becomes really interesting.

7
:@: Solar collectors
i T
& v o
Heatingg & cooling
. i floor

Salor DHW tank

Ground collectors Principle scheme of the Geosol concept

Single Family House equipped with Geosol

Mr.David SHAN

ECOBOX

1 Exhaust air heat recovery
Sanitary Hot Water preparation

For all Markets segments :
- Where exhaust air is mandatory ==
- Where Domestic Hot Water consumption is important m

B Domestic hot water will be main energetic needs of

m tomorrow building, it will be better to recover energy on
domestic hot water than in introduce air :
- Air recovery systems, wheels ...have a low efficiency (<1)
- Ecobox thermodynamic recovery guaranty an efficiency > 3,5

__—d

- OFFER

HIGH ENERGY EFFICIENCY.
This logo is including 2 CIAT solutions for energy saving :

Result of a common development with our motor suppe&

0 Hez Motor : Brushless motor

0~ Fan G -—
_. 3 new high efficiency fan impellers developed by CIAT and

= covering almost all our FCU offer (except Mélody and
UTA). —

_‘d

s HVAC SYSTEMS APPROACH

GENHEPI PrOjeCt — This demonstration project is the occasion to apply a

global approach when sizing an HVAC system by finding an economic optimum
(lowest pay back time) between the investment cost of heat pump and fan coil unit
and the operation cost. The choice of water regime (for cooling and heating) different
from the traditional ones leads to energy efficient HVAC systems with low pay back
time of 2 years.

The monitoring phase has started in autumn 2007

Building modelling with TRNSYS

Office building in Lyon (F) before renovation

Office building under renovation Heat pump on the roof of the building

M Energy saving with Hee impeller + standard motor B Energy saving with Hee impeller + Brushless motor

__d
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6- 10SIS
<> |0SIS

|IOSIS was created in January 2007 following a 0SIS A & 1E OTH Al Séchaud & 356157 F
e e et et 2007 5 11 AL T A

’ ’ A 4 : = NN
management and engineering expertise in the AR, AR, RORTLRR. RRdA Tl
sectors of building, infrastructure, civil engineering, QIS . B T Rk .
energy and industry.

. o TEA— Ayl it A 2 =, 10SIS A4 T
Srsesear?tedu r:;:e ch:Z?S nstu(;?;]: utl:mlzgfirr]:]rrgzaalltov?ilti —EETREIRIT I LR, TR S

AY s N, N Ab - ji ‘\

proposing several technologies (solar water tower, FHIRIEOARTE B CORPHAEAKIE, AR LT
integrated wind turbines...etc) to cope with HEE)

sustainable urban issues.

DESIGN

+
A=
WASTE _ CONSULTING 4 '=r|95|5 > ENGINEERING
2 - Sustainable
+

ARCHITECTS URBANISTS ~ GEOGRAPHERS ENGINEERS

MONTREUIL Solar water tower

Development

# Need to integrate design and engineering from big scale to detail

Urban morphology
Urban comfort

Energy efficiency
Water cycle

- i
"

Fagades

Environment

=

ENGINEERING AND SUSTAINABLE DEVELOPMENT = 10515 ENGINEERING AND SUSTAINABLE DEVELOPMENT = 10515 ENGINEERING AND SUSTAINABLE DEVELOPMENT = 10515
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== |0SIS

WIND IT Integrated Wind Turbines PARIS AUSTERLITZ The Parisian Climat Plan TOUR SIGNAL The vertical City

Appendix

ENGINEERING AND SUSTAINABLE DEVELOPMENT = IDSIS ENGINEERING AND SUSTAINABLE DEVELOPMENT = IDSIS ENGINEERING AND SUSTAINABLE DEVELOPMENT = IDSIS

Solar Montains JEDDAH AIRPORT

REPARTITION DES
CONSOMMATIONS BRUTES
PREVISKOMNELLES

elioth

REPARTITION DES
PRODUC TIONS
PREVSIONMELLES

ENGINEERING AND SUSTAINABLE DEVELOPMENT T IDSIS ENGINEERING AND SUSTAINABLE DEVELOPMENT —— IDSIS ENGINEERING AND SUSTAINABLE DEVELOPMENT T IDSIS
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7- AREP

AREP group is a subsidiary of the French SNCF and
was created in 1997.

Its business activities are handled by three separate
companies: AREP, AREP ville and AREP architecture,
each one handling a different scale of urban planning
and design.

AREP’s fields of expertise are: architectural
programming, spatial organisation, structural design for
large spaces, interior design, furniture and equipment
design, construction financial management, climatic
comfort, acoustics and sound-proofing, lighting,
electromechanical engineering, fire safety and security
measures, construction management and on-site
coordination.

AREP &L [E SNCF ¥ 2Aw], AI5ZT 1997 4.
HV 55 f =N A7 Skia/E: AREP, AREP 3 117 A
AREP B, BEANERE FLAS R AR T R A5 T ) A

AREP )b s g daiit, wmAH, K4t
giytit, BB, W, BRIV S EHE, AR
@]Zjﬁ’ F‘é%‘»’ BI%%’ m\Eﬁ EEHLI%I’ Izji)( ﬁ‘éfﬂ:
T, i A BN U

AREP
develops
very precise
analysis of
pedestrians
stream

iﬁr ;"m. ul

I’il




In Torino, Italy, the new station is
covered with photovoltaic panels

In Tianjin, mixity in the new CBD

In Beijing, in
Xizhimen
station, retail &
officesin a
compact
program

I
-1
a

N

A

B - = "‘--.--' | T : "
— = R T
”

4

#4-

Nicolas SAMSOEN focused on presenting the
broad land-management and urban design
principles on which rely AREP’s strategy:
Nicolas SAMSOEN #4144 | AREP 7£ L1

R T vt TR D0 ) s B

A
=,
In Cunscpuniangn.

Besancgon,

the new
station is

integrated

in the

forest
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Les Ateliers — international network of planning and urban design — contact@ateliers.org

Facebook

Scientific Director

Management
Team

Serge Salat

French

B Project Director for the CSTB
Architect / Economist / Engineer

Email: serge.salat@free.fr

Zhigiang Wu

Chinese

Professor and Dean of College of
Architecture and Urban Planning of
Tongji University;

Chief Planner of the World Expo 2010
Shanghai

Email: prof.wus@gmail.com

g Nicolas Détrie

Director of Les Ateliers
 French

Email: nicolas.detrie@ateliers.org

- Ken Tani

Manager of the Workshop
Italian
Architect / Urban Designer

Email: ken.tani@gmail.com

Romain Fayoux

Assistant of the Workshop
French

Email: romain_fayoux@yahoo.fr

LA

Claire Vigé-Hélie

Assistant of the Workshop
French

Email: claire.vigehelie@gmail.com

Gisele Marconi

Permanent Staff for Les Ateliers
Italian

Email: gisele.marconi@ateliers.org

Jessie Shen

Assistant of the Workshop
Chinese

Email: sgj9242 @hotmail.com
Tel: +86-13004107566

Yao Chen

Assistant of the Workshop
Chinese

Email: cyenciel@gmail.com
Tel: +86-13524655300

Sara Adhitya

Expert in Morphology
Consultant of CSTB
Australian

Email: cloudform@gmail.com

Amina Khoungui

Assistant for CSTB
Moroccan

Email: amina.khoungui@essec.fr

¢ e

’J}\ Yolande Perrier

ENTPE Student
Assistant for les ateliers
French

Email: yolande.perrier@hotmail.fr
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Florence
Bougnoux

_ French
Architect / Urban Planner
SEURA

Email: bougnoux@seura.fr
Address: 69 rue de la fontaine aux rois 75011 Paris

Stellan Fryxell

Swede
Architect / Urban
Planner at Tengbom architects

Email: Stellan.Fryxell@tengbom.se

Tel: +852 94476444

Address: Box 1230, Katarinavagen 15, SE 111 82,
Stockholm

Roland Karthaus

“ British
Urban Designer

y ‘ Think Place
Ty

Email: roland.karthaus@think-place.co.uk
Tel: +44 207 613 4647
Address: 31-37 Hoxton Street, N16NL London

Luc Raimbault

French

Engineer

Deputy Director of the
Conurbation of Cergy-Pontoise
(lle-de-France)

Email: luc.raimbault@cergypontoise.fr
Address: 25 rue des Laisnés 95110 Sannois

Christiane Wunderlich

German
Architect / Urban Designer

Email: cw@christianewunderlich.com
Tel: +49.211.5067089
Address: Markgrafenstrasse 58, 40545 Dusseldorf

Thomas
Vandenbogaerde

French
Master in Aeronautics
Engineering, SUPAERO,
~ National Engineering School of
 Aeronautics and Space

Email: thomas.vandenbogaerde@gmail.com
Tel: +86 15011467653

Address: Room 305, building 23#, Tsinghua
University, Beijing, China 100084

Chuan Qian

Chinese
Student in Urban Planning
Tongji University

Email: Billygianchuan@hotmail.com

Tel: 86-1363-6348-739

Address: P.O. Box 200411, Tongji University,
No0.1239 Siping Road, Shanghai 200092

Huixiu Yang

Chinese
Student in Urban Planning
Tongji University

Email: yang_huixiu@126.com

Tel: 86-1358-5503-709

Address: P.O. Box 200411, Tongji University,
No0.1239 Siping Road, Shanghai 200092
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Les Ateliers — international network of planning and urban design — contact@ateliers.org

Susanne Otto

German
Architect / Urban designer
I0SIS CONCEPT

Email: s.otto@iosisgroup.fr
Tel: 00336 73 62 2943
Address: 153, rue de Menilmontant 75020 Paris

“~ Rémi Ferrand

French
Architect / Engineer
Dusapin-Leclercq practice

Email: remiferrand@hotmail.com
R.ferrand@dusapin-leclercqg.com

Tel: + 33 672044137

Address: 54, rue de la BIDASSOA, 75020 PARIS

Nicolas Samsoen

French
Engineer
CEO of EPAMSA

Email: n.samsoen@epamsa.fr
Address: 1, rue F. Faure, 92500 Rueil-Malmaison

Benoit Verniere

French
Engineer
EPA ORSA

Email: b.verniere@epa-orsa.fr
Tel: 06 03 12 37 97
Address: 9, rue du tage 75013 Paris

Jean-Michel Vincent

French
Engineer

Director of Strategy and
Sustainable Development for
Paris lle-de-France Region

Email: J-Michel.Vincent@developpement-durable.gouv.fr
Tel: 0620721336
Address: 18 rue de vincourt 95280 jouy le moutier france

Catherine Gatineau

1 French
4! Geographer / Economist

Email: catherine.gatineau @arep.fr
Tel: 06 16 30 02 47
Address: 162 avenue de clichy 75017

Jun Xiong

Chinese
Student in Urban Planning
Tongji University

Email: 200411x@163.com

Tel: 86-1352-4643-909

Address: P.O. Box 200411, Tongji University,
No.1239 Siping Road, Shanghai 200092

Liming Zhang

Chinese
Student in Urban Planning
Tongji University

Email: tongjiyiming@hotmail.com

Tel: 86-13391003969

Address: P.O. Box 200411, Tongji University,
No.1239 Siping Road, Shanghai 200092
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Aurélie Sol

French
Master in Civil Engineering,
ENSAM, ParisTech

Email: aurelie.sol@gadz.org

Tel: +86 13681469790

Address: 3 les hauts de cigogne, 16800 SOYAUX,
FRANCE




Emilie Cam

French
Architect
Agence Ter

Email: camemilie@yahoo.fr
Tel: +336 8333 17 52
Address: 54 rue de la Bidassoa 75020 Paris

Viraj Chatterjee

Indian

Landscape Architect / Architect
Design Director of Strata
Landscape Architects

Email: V.Chatterjee@stratalandscape.com
Tel: +852 94476444

Address: Flat - 4/C, Castle Villa

4 Castle Lane, Hong Kong

Ela Dokonal

Croatian
Urban Designer / Artist

Email: ela.dokonal@gmail.com
Tel: (631) 839-0005
Address: NY 11731

Keizo Okamoto

Team C
Japanese
Architect
GRAFT (Beijing)

Email: keizol1216@hotmail.com

Tel: 0086 135 22261531

Address: 1-7-20 Uto, Suruga-ku, Shizuoka
City, Japan

Rafael Pizarro

Australian
_-].e Urban Planner / Urban Designer
' / University Lecturer
University of Sydney

Email: r.pizarro@arch.usyd.edu.au

Tel: (+34) 645-841-827

Address: C/Banos 5, 2a lzq. Sevilla (Andalucia),
41002 SPAIN

Javier
Esquillor Garcia

Spanish

Master in Aeronautical and Space
engineering,

Universidad Politécnica de Madrid

Email: j.esquillor@gmail.com
Tel: +34 976 15 04 04

Address: 7 Plaza Espana, 50820, Zaragoza,Spain

Xue Ling

Chinese
Student in Urban Planning
Tongji University

Email: xy10371@yahoo.com.cn

Tel: 86-1590-0946-305

Address: P.O. Box 200411, Tongji University,
No.1239 Siping Road, Shanghai 200092

Fang Yang

Chinese
Student in Urban Planning
Tongji University

Email: yangfang0313@126.com.cn

Tel: 86-1348-2491-956

Address: P.O. Box 200411, Tongji University,
No.1239 Siping Road, Shanghai 200092
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Les Ateliers — international network of planning and urban design — contact@ateliers.org

Environment
and Energy
Team

Frédérique
Vincent

French
Director of the Environmental
Engineering and Management

Email: frederique.vincent@mines-paristech.fr
Tel: 01 64 69 49 84

Address: 35, rue Saint-Honore

77305 Fontainebleau Cedex - France

Frédéric
Planchard

French

Pedagogical Coordinator of

+, Post-Master in Evironmemt
Engineering and Management

Email: frederic.planchard@mines-paristech.fr
Tel: 01 64 69 49 48

Address: 35, rue Saint-Honore

77305 Fontainebleau Cedex - France

~ Anita Adhitya

7

Environmental Scientist
Assistant for CSTB
Australian

Email: aadhitya@alumni.princeton.edu
Tel: +1 609 910 3700

Engineering,
Tsinghua University

Email: susanubj@yahoo.com.cn

Tel: +86 13810496748

Address: Room606,Dorm building 37,Tsinghua
University, Beijing, China 100084

Antoine Daval

French

Master in Energy and Environmental
engineering, INSA de Lyon

Email: antoine.daval@gmail.com

Tel: +86 13552180765

Address: 32, rue de Rhumont REMIREMONT,
88200 France

Stéphanie Borie

France
Master in Energy and Environmental
engineering, INSA de Lyon

Email: stephanie.borie@gmail.com
Tel: +86 15011467650  06.30.13.95.14
Address: 64 rue de Versailles, 91300 MASSY4

Yao Chen

Chinese

Master in Environmental
Engineering,

Tsinghua University

Email: Yao_cy85@hotmail.com

Tel: +86 13810760615

Address: Room602,Dorm building 37,Tsinghua
University, Beijing, China 100084

Marta Liput

Polish

Master in Science in Public
Health — Medical University of
Silesia, Katowice

Email: martaliput@gmail.com

Tel: +86 15901239820

Address: Ul.Zygmuntowska 28/10 Gliwice, 44-113,
POLAND

Jared Lucas

American
Master in Environmental Studies,
University of Pennsylvania

Email: Jared.ezra.lucas@gmail.com
Tel: 215-699-8984 215-350-1086
Address: 652 Park Road, Lansdak, PA 19446 USA

Cameron McQuale

American
Master in Environmental Studies,
University of Pennsylvania

2
D _ 7 './(/"
Email: cmcquale@gmail.com
Tel: +86 13521416744
Address: 210 Douglas Avenue, Charlottesville VA
22902

Natacha Ollivier

French
Master in Health Engineering,
Montpellier University

Email: ollivier.natacha@gmail.com

Tel: +86 13552750384

Address: Mas de la Trappe

30500 Saint Julien de Cassagnas, 30500 FRANCE

Ying Tang

Chinese

Master in Environmental
Engineering,

Tsinghua University

Email: thresiahehe@gmail.com

Tel: +86 13810623605

Address: Room315, building 34,Tsinghua University,
Beijing, China 100084

Hongming Zhou

Chinese

Master in Environmental
Engineering,

Tsinghua University

Email: zhouhm84@gmail.com

Tel: +86 13581856249

Address: Room426, Department of Environmental
Science and Technology, Tsinghua, Beijing, China 100084

Fanny Vallantin

French
Masters in Telecoms and Energy
management

Email: fanny.vallantin@gmail.com
Tel: +86 13552187501
Address: 36 rue Hamelin, 75116 Paris

Jing Wang

Coordinator between teams
Chinese
Post-Doctor of Urban Planning

Email: Wangjing20030@gmail.com

Tel: 86-139116656001

Address: B203,College of Architecture and Urban
Planning,Tongji University, Siping 1239, Shanghai 200092
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Urban
Morphology

Team

Ying Hua

Chinese

Assistant Professor, Department
of Design and Environmental
Analysis

2 -
Email: yn294@cornell.edu
Tel: 1-607-254-6415
Address: Department of Design and Environmental
Analysis, Cornell University, Ithaca, NY 14853

Deni Ruggeri

Italy
Assistant Professor, Department
of Landscape Architecture

Email: dr54@cornell.edu

Tel: 607-225-6427

Address: C10 Department of Landscape
Architecture, 440 Kennedy Hall Ithaca, NY 14853

Christopher Hardy

American
Student, Landscape Architecture

4

Email: crh77@cornell.edu
Tel: 607-592-7195
Address: 157 Enfield Falls Rd, Ithaca, NY 14850

Rita Kwong

American
Student, City and regional

Email: rk438@cornell.edu
Tel: 310-866-3109
Address: 115 S. Quarry St. #45, Ithaca, NY 14850

Xiaowei Zhang

Chinese
Student, City and regional
planning

Email: shallshallwe@gmail.com

Tel: 607-351-9724

Address: City & Regional Planning Program, AAP
department, Cornell University, Ithaca, NY 14850, US

' Jonathan Leape

American
Student, Civil and Environmental
Engineering & City and Regional
Planning

Email: jhlI99@gmail.com
Tel: 650-468-3920
Address: 207 Sheldon Ct. Ithaca, NY 14853

Daniel Strongwater

% American
) Student, Design and
~ Environmental Analysis

Email: dan.strongwater@gmail.com
Tel: 860-371-5021
Address: 241 Linden Ave, Apt 1, Ithaca, NY 14850

Liang Xu

Cornell Team
Chinese
Master of Urban Planning

Email: upxuliang@gmail.com

Tel: 86-15921405163

Address: P.O. Box 200808, Tongji University,
No.1239 Siping Road, Shanghai 200092

W \eronica Lee
-y ' American

. ¥ Master in Environmental Studies,
University of Pennsylvania

Email: VeronicaELee@gmail.com

Tel: +86 15117989427

Address: 321 Ridgewood Avenue, Glen Ridge, NJ
07028
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Les Ateliers — international network of planning and urban design — contact@ateliers.org

Jury

Members

Zhigiang Wu

Chinese

Professor and Dean of College of
Architecture and Urban Planning of
Tongji University;

Chief Planner of the World Expo
2010 Shanghai

Email: prof.wus@gmail.com

Pierre-André
Périssol

French

Chairman of Les Ateliers,
Mayor of Moulins, Former
French Minister of Housing

Email: pierre-andre.perissol
@ville-moulins.fr

Alain Sallez

French

Urban Economist. Emeritus
professor at ESSEC. Chairman
of the “Observatory of Cities”.

Email: hasallez@wanadoo.fr

Email: cchammas@epaladefense.fr

Camille Chammas

French

Architect and urban planner
for the Development Agency of
the La Défense CBD

Jean-Louis
Charon

French
Resort developer, Director
of City Star

Email: fo@citystar.fr

Jean-Luc Nguyen

Monaco

Director of the project of
extension to the sea for
Monaco Principauty

Email: jinguyen@orange.fr

Michael Gies

German

Urban designer.
Contributed to design the
Vauban eco-neighborhood
in Freiburg.

Email: mg@giesarchitekten.de

Nguyen Ngoc Tran

Vietnamese

Director of Mekong Delta
Development Research
Centre. Former vice chairman
of the Foreign Affairs
Committee of Vietnam's
National Assembly.

Email: nngoctran@yahoo.com

Philippe Jonathan

French
Architect, carried out many
projects in China

Email: jonathan.architectes@wanadoo.fr

PVK Rameshwar

Indian

Head of Masters Programs
of Urban Planning in
Ahmedabad University

Email: shilanyas.ram@gmail.com

Vincent
Bourjaillat

French
Urban planner, working on
the "Great Paris" project

Email: vincent.bourjaillat@
developpement-durable.gouv.fr
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Shu Cao

French

Professor of College of
Architecture and Urban
Planning of Tongji University

Email: ds56@vip.163.com

Jingsheng Li

Chinese

Professor of College of
Architecture and Urban Planning
of Tongji University

Email: tongjiljs@hotmail.com

“71 Yu Zhuang

Chinese

. Professor of College of

~ Architecture and Urban
Planning of Tongji University

Email: arch-urban@163.com

- Yong Shao
: Chinese

of Architecture and Urban

Email: nyshaol63@163.com

Assistant Professor of College

Planning of Tongji University

' Linxue Li

Chinese

Assistant Professor of College
of Architecture and Urban
Planning of Tongji University

Email: hirofufu@126.com

Aiping Deng

Chinese
Director of Huludao Planning
Department
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Ecocities — Rebuilding Cities in Balance with Nature — Revised Edition, Richard Register
Designing the city — Towards a more sustainable urban form, Hildebrand Frey

The sustainable urban development reader, Edited by Stephen M.Wheeler and Timothy Beatley
Strategy for Sustainable Architecture, Paola Sassi

Achieving Sustainable Urban Form, Edited by Katie Williams, Elizabeth Burton, Mike Jenks
Penser le développement durable urbain : regards croisés, Sous la direction de Philippe Hamman
Sustainable Urban Design — An environmental approach, Edited by Randall Thomas

The sustainable design handbook — China, Edited by Serge Salat

Breda, the making of the sustainable city, Arielle Masboungi

The green city — Sustainable homes, sustainable suburbs, Nicholas Low, Brendan Gleeson, Ray Green, Darko Radovic
Voyages dans I'Europe des villes durables, Pierre Lefévre

Cities for a small country, Richard Rogers and Anne Power

Cities for a small planet, Richard Rogers

CPULSs - Continuous Productive Urban Landscapes, Andre Viljoen

China’s Emerging Cities : the Making of New Urbanism, Edited by Fulong Wu

The Ecology of Health, Robin Stott
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Les Ateliers wish to warmly thank their partners:
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Liberté + Egalité « Fraternité la ville'en perspective
/ REPUBLIQUE FRANGAISE
; A
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le futur en construction ParisTech

www.ateliers.org
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