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ENVIRONMENTAL  Wind Energy in Denmark
Denmark found itself with relatively high (0, emissions per capita, largely to coal-fired electrical power plants. E?C}:E[—:'[-E HF ;@ ﬁﬁ %J_ BEH _ﬁﬂ:ﬁ Ai@ﬁﬁﬁj{
To remedy this problem while pmmatmggmwth and improving quality of life, Denmark started to develop
alternative energy in the form of commercial wind power during the 1970s. Today wind energy is one of
Denmark's main energy 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.

ECONOMIC Rubr Valley in Germany

The Ruhr Valley is famous 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

industries,
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URBAN MORPHOLOGY 15 iy HZ &=

Urban Morphology, or the form of a city's fabric,has been shown to have the potential
to improve a city’'s energy performance by a factor of i . Four sets of morphological
parameters influence the energy efficiency of Green Buildings. They are as follows:'

I. 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:

Aex where Cis compacity, A, is the area of external walls
E= 2 V23 [ ] and V is the volume of the building
buildings

Il. Openness to the sky
Occlusivity: Sunlight blocked by the built or natual environment
Solar Admittance: Amount of solar energy entering a space.

Ill. Passive volume = volume of a building less than ém from the building envelope
IV. Street networks - Number of Intersections: a measure of walkability
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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.
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.
*  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

= Afine 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.

LIVABILITY

= 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.
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CHINESE MORPHOLOGY
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Tang Chang'an Song Bianjing Ming Xing Cheng Future Cities
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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.
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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.

CBDF % XAG#H B+ B /R >
20%REFIRFERY 1B 5 TS 18 €8% 1Y GDP
FAMBINSESRZARCEESRETHNE
CBDMh X iR = FR A —1>H 6 B PR E PR A b B b
WHAEFEMEEEISF20F 22 ATRAAE

ENVIRONMENTAL 55

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

The daily expenditure of cultural tourists 50% higher
70% would pay $150 more for a two-week stay in an
environmentally-friendly hotel

Higher education
Higher income bracket
Opinion leaders that define world image

Vibrant streets and diverse marketplaces to provide
cultural experiences
Small footprint to preserve the surrounding hills, Moon
River and beach.

Source: The International Ecotourism Society Fact Sheet
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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.
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The growing new economy must be based on education, technological innovation,
alternative energy production and other less energy-intensive industries.

A dense, low-rise morphology will provide high property values and low building
costs for developers.

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

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

&R RT ET RT3 A 2N S A DAL 5
BEERTIET ARG LIRSl R MU RR

—MBRENSEELER TS AR, [



CORNELL UNIVERSITY +

€© 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.

@ 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 connect 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 Huludao, 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 km 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.

METHODOLOGY
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* Expected building heights: 5+ stories The grid is defined with the 200 x 200 M divisions as the centerline of streets.

2% slope on each side and porous road surface allows Thus the street widths determine the size of blocks. These sections show the

(ainwalel ta snter fiatljia, water Systam ll Il dimensions for the different types of streets. The dimensions reflect an agenda of

*  Wide greenways act as linear parks and facilitate social e = L . . . .
e : P maintaining human scale in the streetscape while promoting walkability through

gathering and outdoor activities s ; G
. EERBERAES: AR constricting vehicular access, maintaining solar access and exposure to green

* EIFIA2%R R AR Z AL T E AR T AR R IR I e — ) space.
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High density mixed-use office and retail buildings along the
highway - -
2% slope on each side and porous road surface allow il -
rainwater to penetrate and replenish natural water system ; e
Mass transit along the center of the highway _ —_— .
* Private vehnicles on the two sides of the road ﬂ E | BOARDWALK i 218
s BHEAKREESEAMAARMIRERRRA Tl E.r‘ — * Luxurious hotels and retail along the boardwalk
o EEMIN2%HEHE LR S AL RS E AR A LUIR K e e ——— . e 4§ - * Hotel customers and pedestrians enjoy the waterfront
#7E B RKBIR R R 2m 2.5ml.5m 13m 15m  2m LAk e I — along the boardwalk
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. FAANEEEKRHFEE s JAEEENRE A AERKEEEXZLRIGIRSE
SECONDARY STREET =4 +i8
» Expected building heights: 3-4 stories | i 5 . - ,
* 2% slope on each side and porous road surface allows =L g | : ,*f-'—'-; TERTIARY STREET =g
rainwater to penetrate and replenish natural water system T f_l_ * Pedestrian, bikes and occasional vehicle access
Greenbelt along sidewalk provides buffer between Laf ‘._ oo * Expected building heights: 2-3 stories
vehnicular traffic and pedestrians - T — * Porous road surface allows rainwater to penetrate and
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BLOCK
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SOLAR ACCESS HtEHtAO

= A table of building height limits and setback codes
was produced respecting Huludao's latitude and
our grid orientation.

Buildings should be constructed contiguously to
minimize compacity and 12m thick to allow passive
lighting.
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*  Streets should never be fully shaded and human
scale is maintained along the central axis
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MIXED-USE B&1{# R

= All blocks should have accessible street fronts for
commercial activity.

o FERETX A AR A TR AR R

SECLUSION fRiRAZ

= Blocks in more residential areas should have fewer

tertiary streets, creating semi-private courtyards

resembling the local vernacular but at a larger scale.
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ACCESSIBILITY mi&M%

* Blocks in more commercial areas, particularly along

primary streets and near the coast, include high-

rise buildings and more tertiary streets to maximize

accessibility.
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The different blocks show a diversity of form with
different FAR's. These forms led to different land
uses, from predominately residential to large scale
commercial. Using the street hierarchy provided
for by the gird methodology, these patches can be
mapped onto the city forming a quilted urban fabric.
By having different patches in close adjacency the
urban fabric acquires resiliency through providing the
opportunity for many social and economic niches in
close proximity. Clustering the higher density patches
around open space creates energy nodes for social
contact, be it mass exervcise, festivals or commerce
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TECHMOLOGY within the — TRANSPORTATION 2> 1HE
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Noise and congestion to promote livability FEEFRIHET

Space to encourage density and human-scale streets %S [8] 25 & /N i iE
Emissions to improve human and environmental health 53T AZEFOINERE
Cost for universal feasibility # B 4<
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* Restrict private cars
Congestion tax
Promote 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
vehicles use other forms of available
transportation within the city

GREY WATER RECYCLING *7}(@}200.0.0....0.0.0..

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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Rainwater would be either captured and used within the buildings or captured and reused * [RFIFARZE

for municipal water through the green streets and porous paving. The water that does not o B

infiltrate the urban landscape of street trees and plantings would be channeled into the grey s HEBBEITEMST

water wetlands and eventually be added to the reservoir. s FLEMAEIEE
 HEHAF
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W URBAN MORPHOLOGY TEAM

To promote maximum
resiliency in the urban
fabric the entire city needs
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to be treated as a mixed
use development. Within this

WEEK-

framework different locations are

BHENNIIAER. AEit
XAl D= AL B E AR

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.
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L NFa 2 - #rigwik% - STREET EXPERIENCE
5 \' \ '- j _ Streets are compact and walkable. Ample room for bikers and
NS NN : 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.  « EERIRIT M
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9 4915% + BEACH EXPERIENCE

A tourist destination in the summer, the beach at Hu lu dao
2 is full of activity. Hotels and restaurants along its shores
SWIMMING create enough room for the influx of tourists in the summer

K months and the nearby green way and surround windmills

remind visitors and residents of the city's eco-mission.
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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 along 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.
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