APPENDIX E

ECO-DISTRICTS CASE STUDIES

SYSTEM MAPPING

Results of the research activity performed with the contribution of the student of Sustainable
Multidisciplinary Design Process (SMDP) course. The selected Eco-District case studies have been
investigated and compared using a matrix based on the structure of IMM Design Ordering Principles
organised by system Determinants.

Case studies:

- 22@ Barcelona District, Barcelona (Spain)
- HafenCity Hamburg (Germany)

- Hammarbay Sjostad (Sweden)

- Jatkasaari Helsinki (Finland)

- Msheireb Doha (Qatar)

COMPARATIVE ANALYSIS
Visual comparison between eight Eco-Districts extracted from the thesis of Favaro (2015) and analysed also
by Mauri et al. (2018) based on urban, architectural and energetic criteria.

Case studies:

- @restad Copenaghen (Denmark)
- Hammarbay Sjostad (Sweden)

- Vauban Friburg (Germany)

- Solar City Linz (Austria)

- Eco-Viikki Helsinki (Finland)

- Bo01 Malmo (Sweden)

- Le Albere Trento (ltaly)

- BedZed London (UK)



COMPACTNESS

- GROUND USE BALANCE
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Productive activities 3 200 000
Housing, Facilities and Services 800 000

B The project overcomes the low density  which
characierizes tradftional indusirial zones and increases
the area’s building index, This indiative means an increas
in the area’s net building index; from 2 to 3

o BUILT HEIGHT
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- BUILDING COMPONENT OF A COMMUNITY ENERGY SYSTEM ==

SANTI MARTI Primary
School and Adult Education
Centre

ventilated facades and roof .
solar shading

district heating

cooling system |
all regarded to legal building codes
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MEDIA TIC Building
Using innovative material such as ETFE
an eco-efficient material that achieves
perfect acclimatisation and energy saving above the worl
dverage
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COMPLEXITY

MIXED USED SPACES, COMMUNITY AND PUBLIC SPACES —
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©oMT AGBAR TOWER  MEDIA TIC
The 22@Barcelona project is strongly in favor of mixing spaces with new housing
in order to allow people to live close to their workplace, foster the development of

local commerce and guarantee vitality in public spaces throughout the day

CONNECTIVITY

- INTER-MODALITY AND TRANSPORTATION
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LEGEND:
Metro station
(L1, L&)

. Bus station

. Tramway station
(Trambesos)

- CONNECTED OPEN SPACE SYSTEM

The structure of the poblenou green areas has been proposed according to a
sequence ofmeasurements in which the large open spaces- Litoral park, the future
Placa de les Glories, Central Park,etc,- extend gradually toward squres and smaller
.Streets with houses, becoming true meeting places for residents
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PARC DEL POBLENOU PARC DELiagonal -Mar PARC DE LA CIUTADELLA

CYCLING IN OPEN SPACE
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(total 29 km)

Mechanical
. bicycla stops

@ Nooperating
stop

recharging stations
for electric vehicles
(including bicycles)

MANAGEMENT

— ENERGY DISTRICT

- A policy of use and energy management using established
solar thermal and photovoltaic energy. It will be an specific
application to obtain hot water through solar thermal energy
and electric energy through photovoltaic energy.

Thermal

Photovoltaic (PV)

-FOOD MANAGEMENT

Parks and some private gardens produce organic food, so farmer ‘s market enable residents
to buy local products

BIODIVERSITY AS PART OF URBAN LIFE =

The 22@Barcelona project

allocates 10% of what previously was
industrial land to new green spaces
while also establishing the highest,
standards of quality for the district’s
streets and public spaces

Additionally, it brings nature to the city and makes it more fertile
and also promotes nature-public territory connection

- PUBLIC TRANSPORTATION ROLE AND NETWORK
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arcas exclusively for local
traffic, and also a decreass
in noise and environmental
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- WASTE AND WATER MANAGEMENT
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WATER MANAGEMENT i B
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information to the management
applications of the service company
running the waste collection service.
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TUTORIAL 4 (CASE STUDY)

POLITECNICO
DI MILANO

COMPACTNESS

PUBLICLY 28

PFROMENADE AND SQUARES
FUBLIC GREEN SPACES
PUBLICLY ACCESSIBLE PRIVATE GREEMN AREAET
PRIVATE GREEN AREAS

HAFENCITY HAMBURG IS A HETEROGENMOUS DEVELOPMEM
MOST OF THE GROUND FLOOR VOLUMES ARE PUBLIC AMD ARE
CONMNECTED TO THE GREEN AREAS.

1.32% BUILDING AREA 9
2.23% TRAFFIOC AREAS

3.24% PUBLIC AREAS, SOUARES AND PROMENADE
4.14% OPEN SPACES (PUBLICLY ACCESSIBLE)
5.7% OPEN SPACES (NOT PUBLICLY ACCESSIBLE)
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CONNECTIVITY

INTER MODALITY &
TRANSPORTATION HUB

HAFENCITY ‘S LOCAL TRANSPORT LINKSWERE SCHEDULED TO BE

INTERGRATED INTO A NEWLY CREATED CITY STREETCAR NETWORK,

POSSIBLTY COMPLEMENTED BY A PEOPLE MOVER SYSTEM.

COMPLEXITY

MIXED LUSE SPALES
COMMUNITY AND PUBLIC SPACES

THE CITY IS CHARALCTERIZED FIME
GRAINED MIXTURE OF USES-
ACCOMDODATION, WORKPLACE AND LEISURE
ARE COMBINED INA CONFINED AREA TO
AVOID SPATIAL SEPARATION OF USES.

MAMNY GROUND FLOOR SPAGCES 1IN
HAFENCITY ARE USED FOR
USES WITH PUBLIC APPEAL.
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MANAGEMENT

CONMNECTION TO THE DISTRICT HEATING SYSTEM, WITH ITS EXISTING PIPE
INFRASTRUCTURE AND GAS POWER STATION PROVIDE ELECTRICAL
POWER AND HEATING WHILST MINIMISING COZ2 EMISSION AND CONSERVING

ENERGY
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SOLAR THERMIC CONESTRULCTION
ON TOP OF THE BUILDING

COMBINED HEAT AMD POWER UMNITS GEMERATES ENERGY AMND
MAKES USE OF THERMAL ENERGY THUS PRODUCED BY FEEDING
IT INTO A LOCAL DISTRICT HEATIMNG SYSTEM.

DOUBLE FACEDE FOR EXTERNAL SUN PROTECTION, ETFL FOIL FOR

FROVIDING WIND PROTECTION AND ALLOWING COOLING ViA WINDDWS.,

VECTOR ROTORS ONM TOF ON

GREENFEACE HEADQUARTERS.
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AQUARIUM GRADE CLASS WATERTIGHT |
WINDDWS AND DOORS ARE USED

TO PROVIDE A DIFFERENT APPROACH

TO A FLOOD PROOF BUILDING.
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TO EMPHASIZE PEOPLE OVER CARS, A SPECTRUM OF CHOICES IS OFFERED TO

D THE RESIDENTSE EXTENSIVE BIKE PATHS ANMD PEDESTRIAN AREAS, BUSES AND

N SuUBwWAY CONNECTIVITY.

SUBMITTED BY LAVANYA NAYAK

GROUP

BIODIVERSITY AS5 A PART OF
URBAN LIFE

HARBOUR BASINS AND CAMNALS, INCLUDING THEIR EMBANKMENT,

A HABITAT OF MANY LICHENS, MOSSES, FERNS AND OTHER VEGETATION
ARE RETAINED.

EMPHASIS IS GIVEN ON TERRESTRIAL GREN AREAS WITH TREESM, SHRUBS

AND RURAL VEGETATION,
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SEPARAETE COLLECTION AND RECYCLING
4 BINS FOR ALL HOUSEHOULD: BID, PAPER, PACKAGING, RESIDUALS.

HRING SYSTEM FOR VARIOUS FRACTIONS: 13 RECEIPT STATIONS, 1000

PUBLIC BITES CONTAINERS, MARKETING STRUCTURE FOR VALUABLE

MATRERIALS.

REUSE: 3 SECONDHAND SHOPS, “"STILBRUCH" (FURNITURE, BOOKS,

CLOTHS ETC.)
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Tutorial 4 Hammarby Sjostad (Stockholm, Sweden) 16 oct. 2018

Compactness Complexity Connectivity Management

Ground use balance Mixed used spaces, community and public spaces Inter-modality and transportation hubs Energy Disctrict (production strategy)
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' N — Tramway line
pan Iy ik | | @ Tramwa; station
Westmg mﬁs for seaézrcfs el . Vi

Goal : 80% journeys shall be on foot,
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by the year 2010
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MANAGEMENT
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MIXED USED SPACES
COMMUNITY AND PuUuBLIC SPACES TRANSPORTATION HUBS
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s |

POLITECNICO
MILANQO 1863

INTER-MODALITY AND ENERGY DISTRICT
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BUILDING COMPONENT OF A
COMMUNITY ENERGY SYSTEM

CYCLING IN OPEN SPACES FOOD PRODUCER

City agriculture
Thabks to the technology the city town uses the public and private green areas for city agriculture and
growing foods

THE MASTER PLAMN HAS BEEMN
= ALL BUILDING WILL ACHIEVE MORE THAN 30%

BROKEMN CDOWSN INTO Z2
ENERGY REDLICTION FROM THE STANDARD

SUFECRBLOCESDS TO PROYVIDE A
BASELINE TD EARN LEED CREDITE FOR

MANAGEADLE STRUCTURE FOR
OPTIMISING ENERGY PERFDORMAMOE.

IDEMRTIFYING DEVELOPMERT

DPFERABLE WINDDOWS,FREESBH AIR SUPPLY, BUT THERE IS

MOT AVAILABLE

PARCELS AND TD BETRUCTURE
APPFROPHIATE CONTROLES AND FLOST DOCCUMPANLCY
LAND USES ACRDSS THE SITE.
COMFORT MANITORING
INMTEGRATED PLAMN

-
BY PRIMARY AMND SECOMOARY o —a I ’g.x'.--- FOR IT
- L

ALL BLOCKS ARE IDENTIFIED
- ENERGY EFFIDIENT LIGMT FIXTURES,

DECUPANCY BENSDODRSBS & BUILDING BYSTEMS

ROADE; FAVE HIERARCHY DOF
FOR EFFICIENT DPERATIDMN,

DPENM SPACER, AND MA|INTA|IM

PERMEABILITY FOR

PEDESTRIANS, SOME OTHER

Carar, Doha

2y 2 ERINCIFLES WERE a0
Shading 32.5% NHECIPFLES WERE ALSE

CONSIDERCD. TD CNSURE

CITYWIDE LEGIBILITY AMND

EOMNMNECTIVITY BEETWEER
BLOCKE, & NMETWORK OF

PEFDESTRIAN ROUTES ARE

WDOVEN THRDUOHR EALH

BLOCK TO LINK ONE TO THE

STREETE OF MEHMEIRAW ARE FORMED TO GET COODL BREEZEE

FROME THE FERBIAN GLILF AND MAKE BHADED SPADES AMD

WALKWAYS FOR PEDPLE FROM THE HARSH BLIMN,

THE PEDESTRIAN
AMND BICYCLE

ALSD BUILDINGA ARE DEBIBNED IN A WAY TO COVER THE
FEOFLETO PFROTECT THEM FROM BuUuN AND COLOURED TO
Ways ARE WELL

| CORNMECTED

DIMINISM THE COOLING REQUIREMEMNT .
SOLAR PANELS ACTE AE A ELEESTRICITY AND WATER

GENERATOR FOR BUILDINGES. THEY ARE PLACED ON THE RODFE

PUuBLIC TRANSPORTATION ROLE AND
NETWORK

WALKABILITY

| Water management

B 1)The Msheireb Downtown Doha non-potable
water system will further treat municipality
supplied Treated Sewage Effluent (TSE) so it is
pure enough to be used in the District Cooling

o System
2). The systerm will earn water efficiency credits
under the US Green Building Councils
Leadership in Energy and Environmental
Design (LEED) Rating System,
Waste management

 The waste management is defined by the
deployment of an Automatic Waste Collection
System (AWCS), to replace old fashioned refuse
rooms and bins with underground vacuum
technology. This will reduce many of the usual
problems associated with waste, including
unwelcome odours — a particular concem in a
hot climate like that of Qatar.
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2.11.1 Analisi comparativa urbana

ORESTAD HAMMARBY VAUBAN
SJOSTAD
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2.11.2 Analisi comparativa architettonica
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2.11.3 Analisi comparativa energetica

ORESTAD

riscaldamenio
+

energia elettrica

CONSUMO
ENERGETICO
fabbisogno medio per il -

riscaklamento inkWh'm‘anno

FONTI
TRATTAMENTO
RIFIUTI
T,
TIPO
DI RISCALDAMENTO

CENTRALIZZATO DI QUARTIERE
RISCALDAMENTO (rELERISCALDAMENTO)

cenirale termica alimentata a gas

metana ¢ altre sorgenti rinnovabili

EMISSIONI
CO, STIMATE

Eco-quartieri a confronto. Parametrn urbanist

ci, architett

HAMMARBY
SJOSTAD

nmldalmmn-
i eNeTEiL I:I:rtrll:a

rifi ut. . I I solare e geatermnia solare ¢

. .HHH <
ﬂ*— 61

Haccolia differenzata mediante un
sisfema & wbazioni  pnewmatiche
interrate

inceneriments  del  residuo non
miciclabile;

i rifiutl organici vengono frasformati
in bogas ¢ concime,

RISCALDAMENTO
CENTRALIZFATO DI QUARTIERE
(TELERISCALDAMENTI)
alimentato da;

combustions olio biologieo { 16%)
trattamento acgue di scanco (34%)
imcenerinento rifiugi {47%)

ELLELEE

onici, enargetici,

VAUBAN ECO-VIIKKI

L & B

SOLAR CITY

hiomasse solare ¢ geoterinia solare
fotovoltaico fotovoltaico

Racealta differenzata;
compostaggio del rifiuio organico

Racealta differenzata;
aoie | compostaggio del rifiuto organico

Raccolia differenzata;
i rifiuti solidi domestic
trasformati in hi{:ga.s

RISCALDANMENTO RISCALDANMENTO RISCALDAMENTO
CENTRALIZZATO DI QUARTIERE CENTRALIZZATO DI QUARTIERE CENTRALIZZATO DN QUARTIERE
(TELERISCALDAMENTOY) (TELERISCALDAMENTO) (TELERISCALDAMENTON
impianto di cogenerazione ad alta alimentato da gas, petrolio ¢ alimentato da fonti fossili.

cificienza (CHP) alimentato da: dallimpianto di cogenerazions a I collettori solart installati sul tetto &
s nalurale (30%%) biomassa ciascun codominio contribuiscons al

trucioli di legno (20°75) fabbisogno energetico per
niscaldamento {dal 30 al 50%4)

BO01 LE ALBERE BEDZED

B Bz B:

grotermia I ||:-nvnlt.lc:| uh:nI

EEEE naﬁi

Raccolta differenzata
mediante bidoni posti al livello -2 di
ogni edificio

fotovoltaico

HH

Raccolta differenzata;
i rifiuti organici, raccolti attraverso
appositt condoftl pnewmaticl, sono

Raccolia differeneata;
compostageio del nfiuie organico
e vegetale

fraftati da una cemtrale per la
produzieone  di biegas ¢ fosfat
fertilizzanti

RISCALDAMENTO RISCALDAMENTC RISCALDAMENTO
CENTRALIZZATO DI QUARTIERE  CENTRALIZZATO DI QUARTIERE CENTRALIZZATO DI QUARTIERE

(TELERISCALDAMENTCY (TELERISCALDAMENTO) (TELERISCALDAMENTO)
centrale di energia ¢ pomipe di calore | centrale a irigencrazions (encrgia centrale termica alimentata a gas
in falda ¢ in mare. elettrica, termica = frigorifera) IMREATIO

Inodire sugli edifici vi somo pannelli | alimentata o gas melano
=solari tradizionali e di colletton solari

tubolan




