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People and place ECO BUILDING FOR SÃO PAULO

Leblon, Rio de Janeiro
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Where lays the potential for urban 
sustainability?



Context ECO BUILDING FOR SÃO PAULO

República district/ Luz neighbourhood
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Land use
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Listed buildings and green



Context ECO BUILDING FOR SÃO PAULO

Actual built area



Context ECO BUILDING FOR SÃO PAULO

Remained built area after proposed demolition



Design criteria ECO BUILDING FOR SÃO PAULO

Air quality

urban noise

Accessability

Energy generation



ECO BUILDING FOR SÃO PAULODesign criteria

Solar access

Drainage

Landscape as a culture force

Outdoor comfort
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2500 people/hectare

40% social housing
60% affordable housing



ECO BUILDING FOR SÃO PAULOUrban design aproach
Perimeter block: Barcelona, Spain



Slab building: Brasília, Brazil

ECO BUILDING FOR SÃO PAULOUrban design aproach



Tower block: New York City, USA

ECO BUILDING FOR SÃO PAULOUrban design aproach



ECO BUILDING FOR SÃO PAULOStudy models
Shading analysis: perimeter block
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ECO BUILDING FOR SÃO PAULOStudy models
Shading analysis: slab building
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ECO BUILDING FOR SÃO PAULOStudy models
Shading analysis: tower block
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10:00 am
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15:00 pm



ECO BUILDING FOR SÃO PAULOStudy models
Solar access
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External air flows: perimeter block
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ECO BUILDING FOR SÃO PAULOStudy models
External air flows: slab building
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ECO BUILDING FOR SÃO PAULOStudy models
External air flows: tower block
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Urban acoustics

Leq (Equivalent Sound Level) - logarithmic average of noise levels.

Criteria for Noise Assessment
Area type                         day     night
Predominantly Residential and Mixed-Use Area      55      50
Predominantly Comercial and Mixed-Use Area       60      55

Study models
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Urban acoustics
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ECO BUILDING FOR SÃO PAULOProposals
Perimeter block neighbourhood



ECO BUILDING FOR SÃO PAULOPerimeter block
Solar path and predominant wind



ECO BUILDING FOR SÃO PAULOPerimeter block
Pedestrian perception



ECO BUILDING FOR SÃO PAULOProposals
Slab + tower neighbourhood



ECO BUILDING FOR SÃO PAULOSlab + tower
Solar path and predominant wind



ECO BUILDING FOR SÃO PAULOSlab + tower
Pedestrian perception



ECO BUILDING FOR SÃO PAULOTechnical Studies
Energy generation potential: perimeter block



ECO BUILDING FOR SÃO PAULOTechnical Studies
Energy generation potential: perimeter block



ECO BUILDING FOR SÃO PAULOTechnical Studies
Energy generation potential: slab + tower



ECO BUILDING FOR SÃO PAULOTechnical Studies
Energy generation potential: slab + tower



CÁLCULO DA ÁREA PARA COLETOR TÉRMICO SOLAR CONFORME DECRETO 49.148 DE 21/01/2008

CÁLCULO DA DEMANDA MENSAL DE ENERGIA

                    [KWH/MÊS] 

E DEMANDA DE ENERGIA MENSAL

V VOLUME DIÁRIO DE ÁGUA QUENTE A SER AQUECIDA EM LITROS

 (CONSIDERAR PARA BANHO 80 LITROS POR PESSOA)
CP CALOR ESPECÍFICO DA ÁGUA: 4,18 KJ /KG °C
T2 TEMPERATURA DA ÁGUA QUENTE

 (ADOTAR 45°C)
T1 TEMPERATURA DA ÁGUA FRIA: 20,2°C (SÃO PAULO)

LEGENDA

 SOMBREAMENTO  COR  FATOR DE INSOLAÇÃO (FI) 
• ACIMA DE 60%  AMARELO (ÁREA DESCARTADA)
• ENTRE 30 E 60%  LARANJA 0,55
• ABAIXO DE 30%  VERMELHO 1

TABELA 1: RESUMO DO CÁLCULO DE AQUECIMENTO SOLAR DE ÁGUA

 

TABELA 2: RESUMO DO CÁLCULO DOS PAINÉIS FOTOVOLTAICOS

 

ECO BUILDING FOR SÃO PAULOTechnical Studies
Energy generation potential



ECO BUILDING FOR SÃO PAULOLandscape

LANDSCAPE

ECOLOGY

PRODUCTION

MICROCLIMATE

CULTURAL

IDENTITY

DRAINAGE

URBAN AGRICULTURECULTURAL 
IDENTITY

MICROCLIMATE

ECOLOGYDRAINAGE



ECO BUILDING FOR SÃO PAULOLandscape

Eco-conexions_towers

Bolsões de diversidade (restauração ecológica)

Corredor verde (arborização viária densa)

Parque da Luz

Largo do
Aroche
Largo do
Aroche

Parque da Luz

Praça

Princesa Isabel

Praça da República

Largo do Arouche

Bolsões de diversidade (restauração ecológica)

Corredor verde (arborização viária densa)

Green corridors
Biodiversity pockets

Eco-connection towers



ECO BUILDING FOR SÃO PAULOLandscape

Fluxo perimetral (calçada) de pedestres

Fluxo intra-quadras de pedestres

Ciclovia

Fluxo alto

Fluxo médio

Fluxo baixo

Pedestrian and bicycle rootsPedestrian and bicycle roots



ECO BUILDING FOR SÃO PAULOLandscape

Insolação (meio-período a dia inteiro)

Áreas insolaradas no verão

Áreas insolaradas no inverno

Áreas insolaradas no inverno/verão

Based on sun pathBased on sun path



ECO BUILDING FOR SÃO PAULOLandscape
Vegetation

Vegetação

herbácea + arbustiva

herbácea + arbustiva+ arbórea

herbácea + arbustiva+ arbórea (caducif

Vegetação

Bolsões de diversidade (restauração ecológica)

herbácea + arbustiva

herbácea + arbustiva+ arbórea

herbácea + arbustiva+ arbórea (caducifólia)

Agricultura urbana (sobre laje)

Corredor verde (arborização viária densa)

Vegetation





ECO BUILDING FOR SÃO PAULOLandscape

Summer squares

Winter squares

Outdoor thermal confort
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Storing Infiltration





ECO BUILDING FOR SÃO PAULODrainage



ECO BUILDING FOR SÃO PAULOUniversal Design
Accessible routes

Proposed routes

Existing routes



ECO BUILDING FOR SÃO PAULOUniversal Design
Bicycle routes



ECO BUILDING FOR SÃO PAULOUniversal Design
Bicycle routes



ECO BUILDING FOR SÃO PAULOUniversal Design
Bicycle routes



ECO BUILDING FOR SÃO PAULOPublic Lighting
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“Canyon” 
Summer conditions

tar (ta)   29,9 °C
trm (mrt)  30,2 °C
ur (rh)   44,5 %
var (va)   1,6 m/s

Empirical thermal studies

Outdoor thermal comfort



ECO BUILDING FOR SÃO PAULOOutdoor thermal comfort

tar (ta)   30,7 °C
trm (mrt)  32,1 °C
ur (rh)   45,3 %
var (va)   1,7 m/s

“Square” 
Summer conditions

Empirical thermal studies
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Empirical thermal studies

“Park” 
Summer conditions

tar (ta)   28,5 °C
trm (mrt)  29,2 °C
ur (rh)   53,4 %
var (va)   1,0 m/s

Outdoor thermal comfort
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Temperature of Equivalent Perception

12,0
14,0
16,0
18,0
20,0
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24,0
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32,0
34,0
36,0

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 horário (time)

(°C)

Praça (Square)

Cânion (Canyon)

Parque (Park)

ZONA NEUTRA
(NEUTRAL ZONE)
Limite Superior
(Superior Boundary)
Limite Inferior
(Inferior Boundary)

TEP = -29,877 + 0,4828 · TAR + 0,5172 · TRM + 0,0802 · UR - 2,322 · VAR - 0,1742 · TM + 5,118 · M + 38,023 · ICL

Outdoor thermal comfort



MEAN VALUES      TA      RH    V      IG            MMT      M      ICL

JAN 15H (JAN 3PM)  27,5OC   60 %   4M/S    NNW 630 W/M2   22,5 OC   1-2,4 MET   0,3-0,7 CLO 

Air flow Shading Vegetation Pedestrian flow

ECO BUILDING FOR SÃO PAULO

Considered variables

Outdoor thermal comfort
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Sky view factor

Sidewalk Block’s core corner

Outdoor thermal comfort
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Mapping

very hot
hot
warm
neutrality

Outdoor thermal comfort



ECO BUILDING FOR SÃO PAULOBlock analysis
Air pollution dispersion: perimeter block
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ECO BUILDING FOR SÃO PAULOBlock analysis
Air pollution dispersion: perimeter block



ECO BUILDING FOR SÃO PAULOBlock analysis
Air pollution dispersion: perimeter block



ECO BUILDING FOR SÃO PAULOBlock analysis
Air pollution dispersion: slab + tower

4 ,0 0

3 ,6 2

3 ,2 4

2 ,8 6

2 ,4 8

2 ,1 0

1 ,7 2

1 ,3 4

0 ,9 6

0 ,5 8

0 ,2 0V
e
lo

ci
d

a
d

e
 d

o
 v

e
n

to
 (

m
/s

)

4 ,0 0

3 ,6 2

3 ,2 4

2 ,8 6

2 ,4 8

2 ,1 0

1 ,7 2

1 ,3 4

0 ,9 6

0 ,5 8

0 ,2 0V
e
lo

ci
d

a
d

e
 d

o
 v

e
n

to
 (

m
/s

)

not considering groundfloor considering groundfloor



ECO BUILDING FOR SÃO PAULOBlock analysis
Air pollution dispersion: slab + tower



ECO BUILDING FOR SÃO PAULOBlock analysis
Air pollution dispersion: slab + tower



ECO BUILDING FOR SÃO PAULOBlock analysis
Solar access: slab + tower

01

02

04

03



ECO BUILDING FOR SÃO PAULODetailed analysis
Urban acoustics: perimeter block

Ad



ECO BUILDING FOR SÃO PAULODetailed analysis
Urban acoustics: perimeter block



ECO BUILDING FOR SÃO PAULODetailed analysis
Urban acoustics: slab + tower



ECO BUILDING FOR SÃO PAULODetailed analysis
Urban acoustics: slab + tower



ECO BUILDING FOR SÃO PAULORetrofit
Santa Josefa Building

Actual situation Retrofit

Residential units      202         214



ECO BUILDING FOR SÃO PAULORetrofit
Santa Josefa Building



ECO BUILDING FOR SÃO PAULORetrofit
Santa Josefa Building



ECO BUILDING FOR SÃO PAULORetrofit
São Vito Building

Actual situation Retrofit

Residential units      600        300



ECO BUILDING FOR SÃO PAULORetrofit
São Vito Building



ECO BUILDING FOR SÃO PAULORetrofit
São Vito Building



ECO BUILDING FOR SÃO PAULOImpact on transport
Public transportation

Legend
CPTM

Linha1

Linha2

Linha3

SupInund

OD97_int_UA

Parques_e_Equip

1,259 - 1,856
1,857 - 2,283
2,284 - 2,693
2,694 - 3,463
zonasOD1997

0 10 20 30 40 505
Kilometerssource: 1997 Origin-Destination Survey



ECO BUILDING FOR SÃO PAULOImpact on transport
Motorized individual transportation
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Legend
CPTM

Linha1

Linha2

Linha3

SupInund

OD97_int_UA

Parques_e_Equip

2,047
2,260
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2,687
zonasOD1997
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Kilometerssource: 1997 Origin-Destination Survey

Pedestrian
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What remains the most difficult challenge?

ECO BUILDING FOR SÃO PAULO
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ECO BUILDING FOR SÃO PAULODesign Team


