Importancia da geometria da Insolacao

Ambiente Construido




A busca pelo conforto...
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OBJETIVOS

1

Busca de qualidade ambiental dentro dos edificios e nos
espacos abertos

2

Eficiéncia energética (maximo de qualidade ambiental com o
minimo de consumo de energia)

3
Reducao do impacto ambiental dos edificios e das cidades



O IMPACTO AMBIENTAL DAS CIDADES

PERCENTUAL DA POPULACAO MUNDIAL EM CIDADES
1900 - 10%
2000 - 50%
2050 - 75% (total: 10 bilnoes)
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2015 - previsao de 33 “megacidades” com mais de 8 milhdes de habitantes e
mais de 500 cidades com mais de 1 milhao de habitantes




Vitruvius, Leonardo da Vinci, Thomas Jefferson, Ebenezer
Howard, Le Corbusier, Frank Lloyd Writh, Buckminster Fuller
— Propuseram cidades ideais que deveriam ser criadas por

socledades ideals.....
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Mapa de clima da regidao metropolitana de Séao Paulo



DENSIDADE CONSTRUIDA
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Bairro Solar

Freiburg, Alemanha

Arg. Rolf Disch
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Acesso solar em areas urbanas
Mestrado Rafael Brandao
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EDIFICIO CONSORCIO EM SANTIAGO, CHILE — ENRIQUE
BROWNE




EDIFICIO CONSORCIO EM SANTIAGO, CHILE — ENRIQUE
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EDIFICIO CONSORCIO EM SANTIAGO, CHILE — ENRIQUE
BROWNE

JARDINERA

ALUCOBOND

CRISTAL

PARRON VERTICAL

ENREDADERAS

JARDINERA

LOSA
VIGA

CIELO FALSO
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EDIFICIO CONSORCIO EM SANTIAGO, CHILE — ENRIQUE
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EDIFICIO CONSORCIO EM SANTIAGO, CHILE — ENRIQUE
BROWNE

remate edificio y
sombreadero
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arboles protegen
primeros pisos
1

espejo de agua evaporacion y
regulacion de temperatura
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EDIFICIO CONSORCIO EM SANTIAGO
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EDIFICIO CONSORCIO EM SANTIAGO, CHILE — ENRIQUE
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EDIFICIO CONSORCIO EM SANTIAGO, CHILE — ENRIQUE
BROWNE
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Enrique Browne 4 Porja Huidobr

Covaorcio-Vida Offices

pe

Ve

L
)
O
v
Z
LLj
|
L
=
T
O
o)
Q
<
T
Z
<T
%)
=
L]
O
O
x
O
%)
Z
O
@)
O
O
LL
a
m

CONSORCIO SANTIAGO




EDIFICIO CONSORCIO EM SANTIAGO, CHILE — ENRIQUE

BROWNE
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EDIFICIO CONSORCIO EM SANTIAGO, CHILE — ENRIQUE
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EDIFICIO CONSORCIO EM SANTIAGO, CHILE — ENRIQUE
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Armazenamento
je Calor

\ casa funciona como
uma bateria. No caso
do acumulo de calor,

26 graus ele é projetado para

absorver, através dos

materiais e da
espessura de suas
paredes, calor recebido

durante o dia e

refrigeracao suficiente

para obter uma
temperatura

Independente da

temperatura do

ambiente externo ao
longo da noite.

-1 graus temperatura externa

Linha de
congelamento







INFORMACOES GERAIS

. Localizacao: Frankfurt, Alemanha

. Arquiteto: Norman Foster and Partners

. Construcao: 1994-1997

. Area Total: 120.000 m2

. Pavimentos: 56

. Altura: 258 m

. Uso: Escritoérios, Residéncias e Restaurantes
. Primeira torre ecoldgica de escritdrios do

mundo




IMPLANTACAO




PAVIMENTO TIPO

. Planta triangular (60m de
lado), com trés pétalas,
que formam os andares
de escritorios

. O centro do edificio é
aberto e da para o atrio
central

. O atrio central é livre de
estruturas

. Nos cantos ficam nucleos
de servico e circulacao




POPULACAO X EDIFICIO

O projeto visa uma maior ligacao da populacao
local com o edificio




ILUMINACAO

. Leis rigorosas na Alemanha para os ambientes de
trabalho a fim de criar uma arquitetura
sustentavel

. Todos os escritérios devem possuir janelas para
proporcionar iluminagao natural e uma vista para
o exterior

. Sistema de janelas com controle do ocupante do
escritério, o que diminui o consumo de energia
pela metade

. Pelo fato de apresentarem fachadas interiores e
exteriores, as interiores necessitaram de ampla
fonte de luz, de acordo com a lei alema. Isso é
alcancado o dia todo com os jardins rotacionados

. O edificio é iluminado a noite por um sistema de
luzes amarelas, projetado por Thomas Ende




JARDINS INTERNOQOS:
'SKY-GARDENS'

. Ocupam quatro andares em cada face da torre
. Em 9 niveis diferentes o atrio abre um de seus 3 lados
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Os jardins funcionam como chaminés
de ventilagcao natural para os
escritorios voltados para o atrio
central, além de permitir a entrada
de luz natural. Funcionam como
pracas de relaxamento para as
pessoas que trabalham no local. Cada
um deles tem vegetacao tipica da
América do Norte, da Asia ou do
Mediterraneo, conforme a sua
orientacao.









http://upload.wikimedia.org/wikipedia/commons/2/20/Frankfurt.Commerzbanktower.wmt.jpg
http://upload.wikimedia.org/wikipedia/commons/1/19/Commerzbank_Tower_from_Main_Tower.jpg



http://upload.wikimedia.org/wikipedia/commons/7/74/Panorama_46.JPG



http://upload.wikimedia.org/wikipedia/commons/6/60/Commerzbank-Zentrale_2004-11-28a.JPG
http://upload.wikimedia.org/wikipedia/commons/8/88/Frankfurt_am_Main_nightshot.jpg
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Banco Sul Americano

Arg. Rino Levi
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Estudo de insolacédo das Fachadas (desenho
Dominique Fretin)



Foto do brise da fachada Foto do brise da fachada
Noroeste Sudeste



RADIACAD INCIDENTE W/ m?

direta
0

difusa
0
60
118
165
202
226
234
226
202

total
0
60
118
165
202

RADIAGCAO SOLAR INCIDENTE EM PAREDES VERTICAIS
ORIENTADAS PARA O NOROESTE

Latitude 23°30° Sul  Sao Paulo
400

350
MARGO
SETEMBRO

300
250
200 EQUINOCIOS
150
100
50
0

6 7 8 9 10 11 12 13 14 15 16 17 18
Horiério



RADIAGAO SOLAR INCIDENTE EM PAREDES VERTICAIS
ORIENTADAS PARA O SUDOESTE

FORA DA ATMOSFERA

SieteD  difuss total Latitude 23°30° Sul  S&o Paulo

41 41 400
98 98
161
196 300
232
254 £ SOLSTICIO
262 200 DE VERAO

322 li: Radiac#o tota

350
DEZEMBRO

Radiagao dfusa

310 100
264 50
185
82

— adiagdo dreta

9 10 11 12 13 14 15 16 17 18
494 2206 2700 Horario




GRAFICO DE MASCARAS
Banco Sul-Americano JANELA A1

Fachada Noroeste




National Assembl

Architect: Richard Roge




Sun Path Diagram

Latitude: 50.2°

Climate



Wind Rose

Climate



Air Temperature — 1995 Profile
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NAW Site, Cardiff Bay

m Orientation



A Unigue Building

Unique Site
Unigue Brief
Unique Response



SE Elevation — View across NAW towards WMC

m Orientation



Site Plan
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Public Access Schematic

Public Area

Public Galleries

Members Area




View towards Pierhead Building







View towards Front Entrance




View of the Public Facilities from the Front Entrance







Plinth - Assembly accommodation

Public space




Long Section

Public Area

Public Galleries

Members Area




Cross Section

Public Area Members Area

Public Galleries

Members Gallery




Plinth Level Plan

Committee Rooms
Courtyards

Public Area

Public Galleries

Public WC’s




Ground Level Plan

Committee Rooms

Debating Chamber

Members’ Info Point
Translation / Technical Rooms

Members’ Tea Room
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External Courtyards

D Plant / Store




Ground Floor Plan

Building Form & Layout



The Main Hall






Main Hall — Sun Path Diagram (Summer 7:30)

Solar Studies



Main Hall — Sun Path Diagram (Summer — 18:00)

Solar Studies



Main Hall — Sun Path Diagram (Complete Solar Envelope)

n Solar Studies



Main Hall — Shading Concept SE Facade




National Assembly for Wales BDSP Partnership

! 06:00 09:00
o |

11:00 12:00 13:00 14:00

15:00
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National Assembly for Wales BDSP Partnership




National Assembly for Wales BDSP Partnership




National Assembly for Wales BDSP Partnership




Main Hall — Shading Concept NW Facade




Main Hall — NW Facade; Brise Soleil Concept
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Main Hall — Modelling

kWh/m2
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Main Hall — 2" Floor (Exhibition Space)
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Main Hall — Daylighting Concept SE facade
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Main Hall — Rooflight Concept




Main Hall — Daylighting Concept NW facade
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Main Hall — Modelling, Reflected Sun Rays (clear sky)

Mid-Summer Period
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Main Hall — Image of Reflected Light from Office Roof Ventilators
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Main Hall — Daylight Modelling (Overcast Sky); Plans

Events Area
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Main Hall — Artificial Lighting Concept

Technical Systems



Main Hall — Artificial Lighting Modelling / Simulations

Floor Plan View Reflected Ceiling View

] m Technical Systems




Main Hall — Artificial Lighting
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Main Hall — Artificial Lighting Concept

Technical Systems



Office — Solar Shading / Daylight Control Arrangement / Concept

Rooflight Blind

Rooflight Blind Override Switch
Vertical Privacy Blind Control Switch

Vertical Privacy Blind

m N Solar Shading / Daylighting



Thermal Zoning — Comfort

RELATIVE HUMIDITY
evaporation

MEAN RADIANT
TEMPERATURE
radiation _

CLO VALUE METABOLISM

AR MO'v'EMENY\
convection ‘

conduction




Office — Natural Ventilation Arrangement / Concept

Roof Ventilator (including air damper)
Slab Temperature Senor

Natural Ventilation Trench (including winter /
summer air dampers, attenuator and heater
elements).

m Natural Ventilation



Offices — Mechanical Heating Concept
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Heating Source — Wood Chip
Boiler

* Carhon Neutral

Carbon released back Converted into new plant material
into the atmosphere through photosynthesis

\'/

/7 ] N\ '
Atmospherc amondo ide,

water and sunlight

ped
L own

Which is harvested and used as a fuel

Technical Systems



Office — Artificial Lighting Arrangement

m Technical Systems



Office — Artificial Lighting Concept

m Technical Systems






Committee Rooms



Committee Room- Option A

=] .

Public Seats
Wheelchair User Spaces
Cloaks

Committee Seats

Support Staff

Translator / Technical Room



Committee Room Sight-lines Ramped Access
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A) Beam Centered Rooflights

T rApEreR I

B) Room Centered Rooflights
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Committee Rooms - Concept

VA A A

Solar Shading / Daylighting



Committee Rooms — Rooflight
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Mid-Winter Period

Solar Shading / Daylighting






Committee Rooms — Daylight Modelling (29th June 14:00 — Clear Sky)

m Solar Shading / Daylighting



Committee Rooms — Daylight Modelling (Overcast Day)




Committee Rooms

Architectural / Environmental Design



Debating Chamber






Plan of the Debating Chamber - 60 Members - Option 1

Assembly Members
Presiding Officer
Support Staff
Translator

Back Projection
Lectern

Recorders

Host Broadcaster
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Press Booth




Plan of the Debating Chamber Public Gallery

[l ] Pubtic Seats
D Wheelchair User Spaces

Press Seats

D Press Phone-in Room

Cloaks




Section of the Debating Chamber - 60 Members

L__] Assembly Members
D Presiding Officer
[] Public
! Press
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View of the Debating Chamber




21st June
Perspective 1
Shadow Sequence




21st September
Perspective 1
Shadow Sequence



21st December
Perspective 1
Shadow Sequence



Debating Chamber - Concept

Daylighting



Daylighting






Reflectance 0.15
Cone Type 1

Reflectance 0.25
Cone Type 1

Reflectance 0.35
Cone Type 1
60° Reflector

Reflectance 0.35
Cone Type 1




Debating Chamber — Daylight Modelling; Plan (Working Plane) & 3D

Reflectance varies
Cone Type 2
75° Reflector (Final Design)
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Debating Chamber — Details
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Debating Chamber — Daylight Modelling; Sections

Luminances inside Funnel — June 21st 12:00hrs

=

Luminances inside Funnel
— September 215t 10:00hrs
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Debating Chamber — Daylight Modelling, Control

& MOd || 2l In]|F] 2] 9] 14




\
\

X
W\
W

o




Debating Chamber — Artificial Lighting
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Debating Chamber — Rotating Wind Cowl Model & As -
Built
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Predicted Energy Demands (Nov 03’)

ICT / Computer Rooms
Small Power

Lighting

Fans & Pumps

Cooling

Heating & Hot Water

B ECON 19
B NAW

20 30 40 50

Annual energy consumption,

Detailed post-processor predicts that:
41% energy consumption of a good practice (hybrid) benchmark
28% of Carbon emissions
Performance considerably better than equivalent prestige HVAC

Total Energy Demands

60 70
kWh/m?
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