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A atual situacao
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Pegada Ecoldgica

10

O desafio:

||
| [
| e I
Reduzir
| [
| [
[
| aSApacidade do planeta
] <+ S
0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

IDH

Living Planet Report 2006 WWF - http://www.panda.org

1,0



Solucoes existentes sao
importantes mas nao suficientes cacs
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Sustentabilidade depende de
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Inovacao é

a exploracao econdmica
bem-sucedida de

novas ideias.



Inovacao e economia
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87%

crescimento economico foi devido a

novas tecnologias

Robert Solow (Prémio Nobel 1987)
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o brasileiro ,
@ criativo




O significado economico:

CBCS

For advanced economies, innovation is a matter
of pushing the world frontier of knowledge.

For developing countries technology
assimilation is the central challenge.

( Porter & Ketels 2003 - UK Competitiveness)
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Cabculae
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Inovacao & Construcgao

CBCS

“the construction industry is infamous for the
barriers it places in the way of innovation,”
(Civil Eng. Research Foundation, 1998).



Inovagao em Setores Maduros

* Produto tipico:

e Competicao:
 Objetivo da inovacao
e Ciclo de inovacao

Commodity
Preco

Reduzir custos
Longo

e Barreiras parainovacao Altas

Adaptado de Powell & Moris, 2004
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Como mudar os objetivos
da inovacao na construcao?

Incentivos economicos?



Quem pode inovar?

CBCS

Setores Maduros Pulverizados

Fornecedores

de materiais e equipamentos
sao os grandes responsaveis por inovacoes.

Powell & Moris, 2004



Pesquisa na Construgao

Falta dinheiro?



A experiéncia da FAPESP
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Todos projetos meritorios sao contratados.

Construcao = Eng. Civil + Arquitetura
Dados de 1995-2010
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FAPESP
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FAPESP
Propostas da Construcao
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Taxa de Sucesso de Solicitacoes
(2010)

Inglaterra (EPSRC)

Global

Engenharias

Fapesp

Construcao Civil
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Valor investido é relevante?
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e ESPRC UK f 57,8 Milhoes (Ambiente Construido)
e FAPESP RS 8,4 Milhoes (Eng. Civil + Arq )
(2009)
Fapesp:

limite demanda qualificada






Que inovacgao é necessaria?
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Reduzir impacto ambiental
a construcao e nao (somente) do produto

ao longo do ciclo de vida.



Que inovagao é necessaria? i

* O ciclo de vida

— Matérias primas

— Producao

— Uso

— Manutencao

— Desmontagem

— Reciclagem
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Projeto para a vida util &
Risco de apodrecimento de madeira CBCS

Broome Cairns

Pt Hedland Townsville

D

Brisbane

Coffs Harbour
Perth

Adelaide < Sydney

Melbourne o .

ground contact
Hobart

FOLIENTE et all Forest Products Journal VOL. 52, NO. 1 11, Jan 2002



Projeto para a vida util
Subterranean Termites cBCS

Terry L. Highley Biodeterioration of Wood Wood handbook—Wood as an engineering material.
Gen. Tech. Rep. FPL-GTR-113. Madison, WI: U.S. Department of Agriculture, Forest Service,
Forest Products Laboratory. 463 p.



Reducao da Toxicidade

Contaminag¢ao dosolo_________ G

Variacao da contaminacao
relativa dos solos de
Parques de Sao Paulo

2,2
i 1,4
: Referéncia>
0,9 ! 1,0
|
Pb ! Cr As

(FIGUEIREDO el all, 2009)



Manaus ou Curitiba.
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CBCS

construimos sempre
a mesma solucao.



Adequacao dos edificios aos ks
Climas Brasileiros
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Aumento de Produtividade na Obra




~ AN i "l T

II - o=\ . \m"'\lu*m_,
QPJJ ucaoVirtua, R — g

|
I
L o

e = N1 A & T SEC0 e 3 # W

TR - = TN N NN MW T~ &

[ v A e S mw —w -
# —-J- TR ““"““"““
= — 1 ___________________ |

il % SRYT 9 wrT
., ‘%1&

= —r =




Aumento de Produtividade na Obra W

 Condicao para combate a pobreza dos
operarios da construcao.
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Simulacao do desempenho




Simulacao do desempenho em uso: 5,
N\

energia cBCS




Ferramentas de gestao deuso %)

(agua, energia, manutencao) cBCS

Electricity used Oct 30-Oct 31
Day Week Month

alacincty n kW

12a i

4 | Pravious day

Friday Ot 30
11 kW-h used

W Always on: 7.1 KW-h used

Compared to others

1-badroam
aparmean

Compared to past usage

3% under expected usage so far today
' I el 4 KWeh used

b, - s AR I

Saturday Oct 31
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W Always on: 2.8 kW-h used

J-badroom
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Reactive Powder Concrete
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; |_——30 mm deck slab
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http://www.imagineductal.com



Projetar para a Reciclagem e Reuso







Inclusive da madeira
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Como eliminar a ¥ Janela?
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Concreto Fotocatalitico Auto-limpante "))
CBCS
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D'Iegrada;sujeira erarpollicao dosar

Radiagao UV Arq. Richard Meier. Igreja do Jubileu, Roma, 2003
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Materiais com Mudanca de Fase cacs
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PCM Mudanca de fase
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Casa Solar Flex
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Resultados da Simula¢do: Madrid CBCS

1200
1000 -
o)
c
T
N
E 800 - | Refrigeracdo
'§ M Aquecimento
2
600 -
400 -

Referéncia PCM Agua5cm  Agua 16cm

R. Lamberts; M. Pacheco. Schematic Energy Analysis Report . Casa Solar Flex 2009



Fachadas Dinamicas Estaono %0
Mercado cBcs

KIEFER TECHNIC SHOWROOM
Arq. Ernst Giselbrecth



Smart Meter
A communication
gateway between
the Smart Grid
and the home.

Geothermal
Heat Pumps
Reduces HVAC and
water heating energy

requirements by 30%.

Home Energy Manager
The central nervous system
for the net zero energy home
helps homeowners optimize
energy consumption.

GE Heat Pump
Water Heater

Uses less than half the
energy of a conventional
electric water heater. <‘

4

Zero Net Energia

Solar Photovotaic

3 kW to 4 KW solar array
on the roof to meet energy
requirements of the home.

Small Wind

Supplementary renewable
generation.

High efficiency CFL, LED and

| Energy Efficient Lighting
‘ OLED lighting.

Demand Response Appliances
High efficiency Energy Star Applionces shed
load from the grid and help consumers save
money during peck demand.

Energy Storage
Battery storage for backup
pawer and peak loods.

GE Water Filtration

Filters, conditions and maonitars

hrme wnter enna

| imagination at work

CBCS



[ N N
ol o o1

TEC (kg/m3/MPa)

Concreto:
Eficiéncia do uso de ligantes

Resist. Compressao (MPa)
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Concreto:

Eficiéncia do uso de ligantes
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Concreto:

Eficiéncia do uso de ligantes
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Conclusao

CBCS

* [novacao é necessaria e inevitavel.
* Inumeras oportunidades?

e Como viabilizar o aumento da demanda?
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