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International Energy Policy

USA: “The building technologies program outlines the technology portofolio and activities
that are necessary to achieve our strategic goal of net zero-energy buildings (NZEB) at

low increment cost by 2025.”
[www1.eere.energy.gov/buildings/about/,01/2007]

UK: “The objective of the proposal is to set a timetable for movinf towards zero carbon
development as a contribution to meeting the UK target to reduce carbon emission by 60%
by 2050.”

[Department for Communities and Local Government, 13th of December 2006 press release]

Austria: “Vision 2050 on energy in buildings: The building stock of the year 2050 should be
in total over the entire life cycle (involves the production and operation of the building) free of

any carbon emissions.”
[www.e2050.at/pdf/energie_gebauede.pdf]

Netherlands: “In the Netherland, the government and the construction sector aim at
achieving energy neutral new construction in 2020.”

[Chiel Boomstra, Trecodome]

Germany: “ From current point of view future capable buildings are building architectural
demanding with high user comfort, minimal energy demand, optimized technological
equipment, meaningful integration into large energy supply systems as well as together

economical energy demand cover. Zero emission houses are the long-term objective.” _g
[“Das 5.Energgieforschungsprogramm der Bundesregierung”, BMWA, 0 ﬁ..
®
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NZEB - definicoes

Net-Zero Site Energy - producado de energia a partir de
fontes renovaveis (fotovoltaica, edlica, etc.) em
guantidade suficiente para compensar as necessidades
anuais (contagem efectuada no local).

Net-Zero Source Energy - producéo de energia em
guantidade suficiente para compensar as necessidades
anuais (contagem efectuada na fonte). "Source energy"
pretende referir a energia primaria requerida para
producao de energia util utilizada no local (a
contabilizacdo das necessidades deve entrar em conta
com os coeficientes de converséao!)

Net-Zero Energy Emissions - producéo de energia
zZero energy “limpa” em quantidade suficiente para compensar a

emissions energia :_Jldqu_irida proqluzida a partir Qe fontes
convencionais (associados a producéo de CO2),
calculada numa base anual.

Net-Zero Energy Costs - producéo (e venda) de energia
em quantidade suficiente para compensar 0s custos
zero energy costs < associados a aquisicdo de energia necessaria para
funcionamento/utilizacéo do edificio, calculada numa base
anual




NZEB - conceito

Energy

Input = Output Dem and

* Electricity * Heating
(PV, wind, geothermal)  Cooling
* Lighting
* Thermal . * Hot Water
Solar, Geothermal nergy . '
( ) —— oroduction Appliances
émmmmm Cnergy
y Kwh consumption X Kwh




NZEB - definicao & conceito

N Condicdes de fronteira e balanco

Fronteira fisica

Factores de conversao

Clima e conforto

i nteraccdo com arede

Load match

Grids interaction

Balanco energético

Itens considerados
Periodo

Supply options

Monitorizacao e certificacao



DIRECTIVE 2010/31/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 19 May 2010
on the energy performance of buildings
(recast)

Article 9
Nearly zero-energy buildings

1. Member States shall ensure that:

(a) by 31 December 2020, all new buildings are nearly zero- energy buildings;
and

(b) after 31 December 2018, new buildings occupied and owned by public
authorities are nearly zero-energy buildings.

Member States shall draw up national plans for increasing the number of nearly
zero-energy buildings. These national plans may include targets differentiated
according to the category of building. »
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Como alcancar o estatuto
NZEB?




Como alcancar NZEB

renewables feed
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1° passo: reduzir as necessidades

energeéticas do edificio

[ Optimizagao
térmica da
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Tecnologias

eSistemas passivos
elluminagao natural
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Estratégias
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2° passo: producao de energia
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Towards Net Zero Energy solar Buildings

Net Zero Energy Buildings - worldwide
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Net Zero Energy Buildings - worldwide

Atlantic
Ocean
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http://www.enob.info/de/nullenergie-plusenergie-klimaneutrale-
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Project Name:
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ilding Infor

« Building Status
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« Latitude
# Longitude

« Climate Challenge

« Building Type
« Site Contest

« Engineer Civil

« Engineer MEP

« Engineer Structural

SOLAR XXI
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Edificio SOLAR XXI:
um edificio nZEB



SOLAR XXI

LNEG, Lisbon
Latitude 38°46'20.27" north
Longitude 9°10'39.83" west

Project Co-ordinator
Helder Goncalves
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Reduzir as necessidades energéticas
Optimizacéo térmica da envolvente

+ Optimizagao térmica
da envolvente

+ Sistemas passivos
+ lluminagao natural

+ Ventilagdo natural

Tecnologias Estratégias

Building elements U value hares :‘r:::agr::gao
(W/mZK)
+ lluminagdo eficiente
External walls Brick wall + ETICS (6 cm) e
» Equipamentos
eficientes

Roof Concrete with external

insulation (10 cm)

Thermal bridges Concrete with external 0.55
insulation (6 cm)

Windows Transparent double 3.50
glazing

Envelope (average) 0.88
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da envolvente i e Reduzir as necessidades de aquecimento

* Ventilagdo natural
Tocndegies | - Eottég Ganhos Directos nos vaos
- Sistema de reuperacao de calor dos
Sistemas urbana painéis fotovoltaicos

* lluminagao eficiente_

» Equipamentos
eficientes
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Reduzir as necessidades da arrefecimento Verao
Controle solar

---------- g —
Protec¢ao dos vaos envidracados N
(estores exteriores) Comomeen ~
Isolamento Exterior (reducao das
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+ lluminagéo eficienta

» Equipamentos
eficientes



Reduzir as necessidades de arrefecimento

Sistema de arrefecimento pelo solo,

permutador de 32 tubos a ar.

+ Optimizagao térmica
da envolvente _ il + Sistemas passivos
e

. Optimizagiodos
ganhos solares //

/ + entilagdo natural
/
Tecnologias Estratégias
Sistemas Integragdo
eficientes urbana

* lluminagéo eficienta

» Equipamentos
eficientes




Verio f Summer
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Reduzir as necessidades de arrefecimento
Ventilacao natural

+ Optimizagao térmica
da envolvente | + Sistemas passivos

+ Optimizagao dos * Jlunaia al
ganhos solares
» Ventilagdo natural
/ Tecnologias Estratégias
/
[
|
Sistemas Integragdo
urbana

* lluminagdo eficienta

+ Equipamentos
eficientes

Ventilation



Reduzir as necessidades energéticas * Optimizagdo termica he

da envolvente _

. ~ -
lluminac&o natural i
ganhos solares //’
Tecnologias Estratégias
Sistemas Integragao
eficientes urbana

+ lluminagao eficienta

» Equipamentos

| eficientes




INTEGRACAO DE ENERGIAS RENOWAVEIS
Producao de energia

Renewable Energy Systems | Integration Installed Productivity

Peak power | (kWh/kW)
(kw)
Building facade 96 12 1004

Car parking 1 95 6 1401
Car parking 2 110 12 1401
Building roof 16 11 MWh productivity




INTEGRACAO DE ENERGIAS RENOVAVEIS
Producéao de energia electrica/ Consumo energia electrica
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renewables feed

SOLAR XXI NZEB Performance

4
,I
enegy supply P
/,’
s
7
d
/,’
g
&9
0’
,vé
&
5 L 5 energy efficiency
""""""" g 2= f . 1
v 0‘-:, &
® & & ¥ -
. &° *6‘?’ & &
7 1\‘ (@)
o () D
2N ¢ & 1°passo
7
4
- S S >

demands reduction energy needs

NZEB

renewable feed

150 +

100

50

energy credit (kWh/m2.y)

a Building code+typical building related loads

b Improved standard + typical building
related loads

¢ Efficiency measures

d Feed-in credit

standard value
building regulation

demands reduction
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Energy performance for office/service buildings
IEE (Energy Eficiency Indicator)

IEE IEE IEE
SOLAR XXI SOLAR XXI Standard value office
(real) (typical user related loads) building

2.8 16 30

kgep/(m2.year) kgep/(m2.year) kgep/(m2.year)
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