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1. OVERVIEW




GOALS

Characterize
residential resource consumption
at the neighborhood scale

Develop a tool to
visualize and communicate
material & energy stock and flows
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2. DATA




GEOMETRY

SRCORS

aspect ratio roof types facade height orientation
total height
wall footprint
Fa:i!ﬂ,. p.ri': A, footprint area number of floors
party wall construction area volume surface area
length
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SusCity neighborhoods CENSUS 2011 subsector

/ Area Subjectto  / Olivais Sul

Urban Planning  / Olivals Velho

/ Encarmnacao / Parque das NacBes
/ Not Planned Area / Qlivais Norte
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3. BUILDING ARCHETYPES
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BUILDING ARCHETYPES

RESIDENTIAL
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BUILDING ARCHETYPES

III# = g e IE
Parameters R3_SF_C R4_MF_I R4_MF_C R6_MF_C
Location 11V2 11V2 11V2 11Vv2 11Vv2
Main Use Residential  Residential Residential Residential Residential
Prd Construction 1946-1960 1961-1990 1961-1990 1991-2005 2006-2011
GENERAL Frequency (based on area) 2% 8% 29% 36% 10%
Nr Buildings 425 72 477 175 34
Occupants/building 5 96 50 84 128
Occupants 2125 6912 23850 14700 4352
Bld Size-Class Single-Family Multi-Family  Multi-Family Multi-Family Multi-Family
Neighboring Contiguous Isolated Contiguous Contiguous Contiguous
Nr. Dwellings 1 32 20 21 32
Nr. Rooms/dwelling 4 2 2-3 3 3
Nr. Floor 2 8 5 7 8
Lenght (Avg) 9,2 21 23 31 43
Width (Avg) 6,9 18 12,5 17 15
Footprint Area (Avg) 62,5 332 241 604 809
GEOMETRY
Contructed Area (Avg) 133,2 2693 1422 4792 6326
Floor-to-floor 3 2,7 2,72 3 3
Floor-to-ceiling 2,8 2,5 2,5 2,8 2,5
Volume (Avg) 412 8101 4269 14347 19003
Fagade (Surface)Area (Avg) 212 1937 1202 2669 3179
Shape-Factor (S/V) 0,54 0,25 0,31 0,22 0,22
WWR 0 0 0 0 0
Angle 68 90 102 54 44
Facade (U-value) 2,05 1,1 1,1 0,5 0,46
Roof (U-value) 3,8 1,5 2,4 0,55 0,55
Interior Floor (U-value) 1,2 1,3 2,4 0,85 0,85
CONSTRUCTION  Ground Floor - - . B B
Partitions (U-value) 1,7 1,18 1,48 0,62 0,62
Windows (U-value) 4,3 5,2 5,2 2,9 2,9
Shading (shadingfactor) 0,07 0,07 0,07 0,07 0,07
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BUILDING ARCHETYPES
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BUILDING ARCHETYPES

INPUTS
CATEGORY FAMILY Material Thick [m)  RimZA/W) kiwW/mkl e kel plg/m3)  Therme  Selara Visoala
Prclenpmdier Fogiing Cymorphe ar O 1 TR T . -
Superdiiem  Relesgeler e Cowawin o o H RN OISR SEROE - -
o PocgelerCobura ___ Comtrons W amw 1 soue moem eomow - .
CATEGORY FAMILY Material Thick (m)  R{mZK/W) k{wW/mk) ¢ (/hgX) ple/m3)  Therm.e salar a Wissial @
[T ™7 ™™ ™ T] Ty ) = & =
Inlrior Foor Beslnsfomnnd Taumbuin olaly oas R ] MDD MAMDEE  RENA & -
Hirdiowar el Bourley o . [ ¥ D N ] - -
by T gm  we  w -] a z 2
Floor [ [ "1 HE ) . IR - -
Sl Gt Bl o W ] SEAD0 WIS REUW - =
———— Growd Floos Daxp-Proofing ages aEOr L] o oue - .
— Feor Concrety (13 i) um MDD WIS  RA-LWY - -
o ] [ ey H - - -
CATEGORY FAMILY Material Thick {m]  R{mZX/W) k(W/mE] & /keX] plke/m3]  Therme  Solwra Visual o
Finishing - comani-casling ae i ] L] 9% e oW ™~ -
Halliowr Brick Wall = " an T o -
Entradi alin ArGap-opiiysoingdslion a8 R QMR WM 1M
Walls Hollour Brick Wall an anm AL OMN XIS ORe . .
Swceo W am e axs  ow - :
[ ] i ] F— o - -
e Rk Hulierer Beick [t [T aal RONER 0NN o - -
e L] L] 5 '] L x =
CATEGORY FAMILY Material Thick (m]  Rim2EMW]  kiW/mKl G ifgx)  plka/md)  Therm.e Solar a Visuala
Clay Covasnic Thes [T ] &ma A  SBAND DMEE QMU
- Froateg M [~ 1. - o - -
P Comcaetn um =) T T NREN e - -
Roof Toped heat Bairdarmes Coammas ek T I MBND MDA R - -
Holioew Buick Bods am e aa OEEE  ANEDEEE e - -
II. [T- s L] L] 1] b B = =
ol .o
U o ﬂ = g_ﬂ ﬁ ﬁ ; g CATEGORY FAMILY Material Frame Typa Fﬁll:;r' Glass Transmitiance® Color Brealk(YH) hq;ﬁrm D?:::JT'
pe® n @ Jr———
uuﬂﬂm’ﬁﬂnn m Window Szt VAndier Bt Flerhog i Fomme [T ] o s [ | m ¥

Uunnmhﬁ_ @e [

W e | LSBo | s M &2~ MITPortugal FCT

fa € a Tecnologla




4. ENERGY MODEL




U

ENERGY MODEL

OVERVIEW

I

A MmO

PHYSICAL

CLIMATE PROPERTIES OF B ar TECHNOLOGIES
BUILDINGS
HDD Geometry Heating Temperature Technology Share
Solar Radiation Surroundings Config. Heated Area Efficiency

Materials Properties
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5. MODELING URBAN FLOWS




EXISTING URBAN FLOWS

URBAN SPATIAL CHARACTERISTICS HUMAN CHARACTERISTICS
buildings & green
infrastructure transport spaces people

BEE e ()

site information human activity averages

BASE
MODEL

CONSUMPTION
PRODUCTION
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EXISTING URBAN FLOWS

URBAN SPATIAL CHARACTERISTICS HUMAN CHARACTERISTICS
bulidings & green
infrastructure transport spaces people

=

site information human activity averages

ENERGY

o

WATER

40 SOLID WASTE

| WASTEWATER

FOOD

GOODS & SERVICES

CONSTRUCTION MATERIALS
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EXISTING URBAN FLOWS

BASE MODEL

© 0 O 66 O

RESOURCE
FLOWS
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CO, EMISSIONS

ENERGY WATER FOOD GOODS & CONSTRUCTION SOLID WASTE WASTEWATER
SERVICES MATERIALS
kWh m’ kg kg kg kg m®
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EXISTING URBAN FLOWS

RESOURCE
FLOWS

=

Private vehicles
Electric bicycles
Public transportation
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ENERGY WATER FOOD GOODS & CONSTRUCTION SOLID WASTE WASTEWATER CO, EMISSIONS
SERVICES MATERIALS
kWh m? kg kg kg kg m? kgCO,eq
— CONSUMPTION
Heating Showers + handwashing Fruits + vegetables Fossll fuels Fossl| fuels Mixed ordinary waste Blackwater Energy
zZ Cooling Flushing Roots + tubers Metals Metals Recyclable waste Greywater Water
o =z Lighting Laundry + dishwashing Grains, beans and legumes Non-metalic minerals Non-metalic minerals Organic waste Food
—_ ; Domestic hot water Cooking + drinking Meats + fish Blomass Blomass Goods & Services
- O Laundry + Dishwashing Other (greenhouse + garden Milk + dairy Chemicals + Fertilizers Chemicals + Fertilizers Construction materials
o Food storage & preparation Irrigation, etc.) Oils + fats Others Others Solid waste
2 D Other Sugar Wastewater
D ! Drinks (alcoholic + n/alcoholic)
) < Others
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BASE (i.e. EXISTING) vs STRATEGY

BASE MODEL

© 0 O 66 @ @

ENERGY WATER FOOD GOODS & CONSTRUCTION SOLID WASTE WASTEWATER CO, EMISSIONS
SERVICES MATERIALS
kWh m?* kg kg kg kg m? kgCO,eq

'

VS

DESIGN STRATEGY

© 0 0 6 ©¢ O @

ENERGY WATER FOOD GOODS & CONSTRUCTION SOLID WASTE WASTEWATER CO, EMISSIONS
SERVICES MATERIALS
kWh m?® kg kg kg kg m? kgCO,eq
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SUSTAINABILITY STRATEGIES

What is your vision for the neighborhood?

STRATEGIES
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STRATEGIES
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1  Rooftop Photovoltaic Modules

2 Fagade Integrated Pholovoltaics

3 Solar Thermal System

-1 Piezoelectric Energy' Hanmallr_lg =]

5 Replace Windows

E Rool Thermal Insulation

¥ Wall Thermal Inaulation

B  Exterior Shading Devices

8 Cool Rools

10 Green Roofs

11 Vaertical Gresnary Systam

12 District Heating System

13 District Co-Generation System
14 Hnnﬂnp Greenhouse
15 Werlical Greenhouse
16 Urban Farming
17 Rainwater Harvesting

18 Graywater Recycling

19  Blackwater Recycling
Susteinable Drainage Systems
Composting
Waste-lo-Energy System
Amerobic Digestion
Plant Trees
Efficlent Dutdoor Lighting
Eike Lanes '
Dutdoor Furniture
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STRATEGIES
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DESIGN
MEASURES

Heallh and

Exercise
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Safaly

Food
Production
Energy
Production
Energy
Efficiency
Waler
Efficiency
Waste
Reduction
Carbon
Caplure
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Space
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Roof Thermal Insulation x
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. Rooftop Greenhouse X
Yertical Greenhouse X
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STRATEGIES
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(1)
SELECT THE
STRATEGY

DESIGN
MEASURES
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Reduction
Carbon
Caplure
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Pigempleriric Enprgy Harvegling
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DESIGH
MEASURES

3 |SnlarTherrneI System x |

TWO MEASURES TESTED

IN THE MODEL:-
t |Roof Thermal Insulation x|
ROOFTOP PV PANELS

9 |Cool Roofs X +

ROOFTOP GREENHOUSE
10 | Grean Rools X

O — -

17 |Hiirrumter Harvesting ® |
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STRATEGY: ROOFTOP GREENHOUSES

Flat roofsa ﬁ

ROOFTOP GREENHOUSE

e

CACAC
[

Multifamily buildings Hydroponica
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STRATEGY: ROOFTOP GREENHOUSES

ROOFTOP GREEMHOUSE

AT -fﬁrﬁr ﬁ'

Multifamily buildings ﬁ Flat roofs ﬁ

Hydroponica

e T e |
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e ‘ ; % FOUR STOREY MULTIFAMILTY DWELLING
e Z70 m: FLAT RODETOP

RODFTOP QOREEMHOUSE
FOR LETTUCE AMD LEAFY GREENE
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STRATEGY: ROOFTOP GREENHOUSES
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U-MIRA INTERFACE
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Thank you.
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