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DIRECTIVE 2010{31EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 19 May 2010
otl the energy performance of buildings
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Artide 9

Nearly zero-energy buildings
1.  Member States shall ensure that

1) by 31 December 2020, all new buildings are nearly zero-
energy buildings, and

by after 31 December 2018 new buildings occupied and
owned by public authorities are nearly zero-energy

buildings.



Our vision
A world where buildings
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NZEB Definition

Energy
Supply

* Electricity
(PV, wind, geothermal)

* Thermal

Input = Output

(Solar, Geothermal )

y Kwh

Energy

w—— production
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Towards Net-Zero Energy Solar Buildings

Energy
consumption

* Heating
 Cooling

* Lighting

* Hot Water
* Appliances

X Kwh
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How to achive NZEB ?

Imposigao regulamentar

Melhoria l
Voluntaria
A < I

Promotor/Pro;.

Energy Supply
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How to achive NZEB ?

Energy credit F1 - Building

» Envelope (Walls, Roof, Windows)
> Airtightness
» Passive systems (trombe walls, earth tube..)

credit > consumption

F2 - Energy use

» Heating/Cooling energy use (Space heating
/Cooling, DHW)

> Electric use (Cooking, wash machine,
lightening, appliance -other equipments)

F3 — RENEWABLE ENERGY

» Solar-thermal
> PV

» Wind

» Biomass

> ...




Energy Supply

Towards Net-Zero Energy Solar Buildings

Imposigao regulamentar

Melhoria
Voluntaria
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Promotor/Proj.




Passivhaus Portugal — Energy Performance

The annual heating energy demand of the Passivhaus proposed for Portugal has
been estimated as 16.9 kWh/m?2.year, of which 11 kWh/mZ2.year are supplied by the
solar system (in this analysis priority of the solar system is given to heating and the
solar fraction for domestic hot water is 48%)

The annual cooling energy demand is 3.7 kWh/g :
The sum of net heating and cooling demand i§ 9.6 kWh/m2.year

Predicted annual heating demand (red) and cooling demand
(blue) for Standard House and Passivhaus in Lisbon

U-value for roof is 0.23 W/m2.K and for walls is 0.32 W/ m2.K
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Contribuicao das Energias Renovaveis
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How to achive NZEB ?

) Reducing the building energy demand

1. Building site and urban integration (climatic and microclimate
conditions)

Thermal optimization of building envelope (reducing heat losses)
Optimization of solar gains (winter and summer)

Use of passive strategies or systems

Use of day lighting strategies

Use of natural ventilation strategies

Use of efficient systems (domestic appliances and equipment)

NOoOO RGN

I) Produce (Generate) energy on building site (Integration)
1. Thermal Solar (for hot water or air)
2. Photovoltaic
3. Small wind turbines

Towards Net-Zero Energy Solar Buildings



Solar Heating and Cooling Programme Task 40 Energy Conservation In Bulldings And Community Systems Annex 52

Towards Net Zero Energy Solar Building
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MNZEB -Project research
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Solar Settlement Freiburg, Germany 11,000 m? area with 59 terrace houses,

Architecture and Concept: Rolf Disch 3,150 m? roof integrated PV,
district heating network




Plus Energy Settlement”

total source energy credits in kWh/m?a

200
Energy balance of 21 “plus energy’ &
terrace houses in the o o PO
Freiburg Solar Settlement 150 ® &
(56 homes in total) on the ° “
basis of monitoring results. 100 ® °

The monitoring proofs the
design as ,plus energy
homes”. All sectors of 50
energy use are included.

Solar Settlement, Freiburg basis: source energy, non renewable (0.9, 2.7)
Architecture and concept: Rolf Disch O

0 50 100 150 200
total source energy consuption in kWh/m?2a

note: 100 kWh/m?y = 32 kBTU/ft” y

University of Wuppertal - Department of Architecture Prof. Dr-Ing. Karsten Voss wiww . btga.unl-wuppertal .de
Environmental bullding design / Bauphysik und Technische Geb&udeausrlistung, btga Elke Musall, M.5c.arch. Pauluskirchstr. 7, 42285 Wuppertal



Solaire — Battery Park City, NY: 33 kWp USGBC LEED - Gold

Architect: Cesar Pelli
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BIPV - integration
= Building integration: integration with the roof,

32

wall, or fenestratlon (semitransparent PV) or

vith HVAC system.

= BIPV/T — (photovoltaic/thermal systemsy:
heat is also recovered from the PV panels,
thus raising their overall solar energy
utilization efficiency.

air or closed loop with a mrculatlng liquid.
s Open-loop air system BIPV/T implemented.

IIIIIIIIIII
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Building-integrated photovoltaic/thermal 39
system principle and design (Theme 1 of SBRN)

Open loop
Air system

. . electric
Fadgze cap covers wires e

— /_/-/' wire from solar pansls

goes to mechamieal room
(to imvarter)

solar photoveltale pansl PV
metzl oot

34 in cavity, fyvek
plwood

Thermal performance
sensitive to slope

1 m spray msulaton
or polysivrens
between studs

' | Gx6indus Optimal slope for thermal
(0 And to get rid of snow 45deg

Solar heated outdoor air
To mechanical room

Outdoor air s s

Heat recovery from PV roof raises combined solar efficiency by a factor of >= 3 e
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SOLAR XXI
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Estratégia do Edificio Solar XXI

Projecto; optimizacao térmica do
edificio, reducao das cargas de
aquecimento, arrefecimento, iluminacao

Introducao de medidas “passivas”, para
aquecimento e arrefecimento

Integracao de energias renovaveis no
edificio

Helder Gongalves



Reducao das Necessidades Energéticas dos Edificios

 Optimizagao térmica
da envolvente ~—T + Sistemas passivos

* Optimizagdo dos + luminagaeo natural
ganhos solares
» Ventilagdo natural
Tecnologias Estratégias
Sistemas Integracdo
eficientes urbana

+ luminagao eficients

+ Equipamentos
eficientes

Reduzir as necessidades
energéticas do edificio

Solug¢Oes construtivas
= Cobertura com 10 cm isol. térmico,
U=0.26 W/m?2 eC

= Paredes simples de alvenaria - tijolo de 22 cm,
com 6 cm de isolamento (pelo exterior), U= 0.45
W/m2 eC

= Pavimento térreo com 10 cm de isol. térmico
a%e
@ ®
..
LNEG

Towards Net-Zero Energy Solar Buildings



ESTRATEGIAS DE AQUECIMENTO
HEATING STRATEGIES

mrame ¢ Wimter

Sistemas Passivos

Utilizacao dos Ganhos Solares
para aquecimento ambiente
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ESTRATEGIAS DE ARREFECIMENTO
COOLING STRATEGIES

Reduzir as cargas de arrefecimento

CONTROLE SOLAR
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= Summer ——
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‘ H
—— Temperatura vent superior (Tm=18.6°C, Tmax=37.7°C, Tmin=9.5°C) ‘
50 Temperatura vent inferior (Tm=16.4°C, Tmax=30.1°C, Tmin=8.3°C) T g 3
—— Temperatura interior sala (Tm=20.5°C, Tmax=26.6°C, Tmin=17.3°C) 30'3500 Tl n :::—_-;"‘:i'“'?
40 ——— Temperatura exterior (Tm=12.7°C, Tmax=25.2°C, Tmin=4.7°C) —j— %
m— |

Temperatura [°C]

0 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29.38 31
Margo 2007 .. [}
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ESTRATEGIAS DE ARREFECIMENTO
COOLING STRATEGIES

Sistema de ARREFECIMENTO PASSIVO

Helder Gongalves



ESTRATEGIAS DE ARREFECIMENTO
COOLING STRATEGIES

Verdo / Sumsier Ventilacao Natural
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No Air Conditioning
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Ground Cooling
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Inside the building

closed




Temperatura [°C]

Temperatures in the buried pipes vs air

temperature outside

35
—— Temperatura do Ar na entrada
Temperatura do Ar ao meio
Temperatura do Ar junto edificio
30 —— Temperatura do Solo
—— Temperatura do ar na Sala
— Ar na saida tubo /\\’
o AN /\ DU
.y The air cooled in the pipes is injected in the room at 21-22°C, being
responsible for a decay in the internal temperature of 2-3°C.
10 ‘ ‘ ‘ ‘ ‘ o0
08-27-2007 08-29-2007 08-31-2007 09-02-2007 09-04-2007 09-06-2007 {a';(ﬁ)é—-n-zom

Agosto / Setembro 2007
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ILUMINACAQO NATURAL
NATURAL LIGHTING
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INTEGRACAO DE
ENERGIAS RENOVAVEIS
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Energy Production in 2007; 12 + 8.4 MWh

80 % of the electricity consumption

produced by the PV system

lar XXI - Fachada PV

OYr [kWhim2] OYf [kWhIkWp]
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40.0

Winter - January 2007- Text vs Tint

35.0

—— Temperatura ar PISO 2 (Tm=20.5°C, Tmax=24.8°C, Tmin=17.5°C)

—— Temperatura ar PISO 1 (Tm=19.6°C, Tmax=26.2°C, Tmin=16.0°C)

Temperatura ar PISO 0 (Tm=18.4°C, Tmax=19.1°C, Tmin=17.4°C)

30.0

Temperatura [°C]
N N
o o
o o
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Temperatura ar exterior (Tm=10.9°C, Tmax=20.3°C, Tmin=1.7°C)
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Solar Building XXI

Fev | Nov | Dez Jan Fev | Nov | Dez Jan Fev

06 06 06 07 07 07 07 08 08
Text 10.3 16.0 |10.8 109 |129 |12.8 |9.8 11.5 | 122
Tint 214 215 |194 |19.6 |19.7 (203 |18.7 |19.9 |19.7
Tmax 237 124.0 |23.0 |23.3 |226 (229 |21.6 |22.8 |22.6
Tmin 16.0 (20.1 |174 |17.6 |18.0 |18.7 |17.1 |[183 |18.0
Tdiurno |20.7 |22.5 [20.8 |21.1 [209 (21.6 |199 [21.2 (209

Temperaturas (°C) - Winter




Temperatura [°C]
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Summer - August 2006- Text vs Tint

t
t
t
t

ra ar PISO 2 (Tm=25.9°C, Tmax:
ra ar PISO 1 (Tm=25.4°C, Tma
ra ar PISO 0 (Tm=24.1°C, Tmax

ra ar exterior (Tm=24.5°C, Tmax

=31.6°C, Tmin=21.0°C)
x=31.1°C, Tmin=21.0°C)
=25.7°C, Tmin=23.2°C)

=39.7°C, Tmin=14.6°C)

Agosto 2006
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Solar Building XXi

Temperature (°C) - SUMMER

Jul Ago | Set Jul | Ago | Set
06 06 06 07 07 07

Text 2377 (245 223 |21.8 [21.5 |21.2

Tmax |27.3 |[28.1 [27.1 [264 |26.7 |26.7

Tmin 233 (233 |21.5 |223 |23.2 |215

Tdiurno [26.3 [26.8 [25.5 [253 |25.6 [254

external, internal mean, internal mean maximum, internal mean minimum
and internal mean daily e%0

o‘l. g..
LI®, o®
LNEG



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

IEE

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

2.8

30

kgep/(m2.year)

Lisboa, 17 MAIO 2010

Helder Gongalves



produce energy (RES)

- EuroSun2010

T — > i e, SOLAR XXl - Energy performance

on Solar Heating, Cooling and Buildings

NZEB Enerqy performance

Reaching “zero energy”

200
energy credit (kWh/mZ2.y)
(\‘?;’ standard value
'\ op ge .
150 \')Qb building regulation '®) Building in accordance with actual
é‘o Tttt building code+typical building
et l lated load
o : related loads
100 1?}0 | O Improved standard + Typical
oe}f [ building related loads
|
[ @ Use of efficiency measures (passive
50 ! techniques and strategies)

-~ I

[

p I Use of renewable energies

® energy consumption(kWh/mZ2.y)

0 @ 00 ] . @® Feed-in credit
0 50 100 150 200 -
< {2 Feed-in credit (estimated in 2011)

reducing building energy demands

The Road Towards “Zero Energy” in Buildings: Lessons Learned from SOLARXXI Building in Portugal




Our vision
A world where buildings
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A INSPIRAR PORTUGAL




