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DESIGNING AND LIVING IN A MEDITERRANEAN
ACTIVE HOUSE:

FIRST ASSESSMENT ON CLIMATE AND USERS
IMPACT ON ENERGY AND INDOOR COMFORT

Webinar 24 September 2014

Guest speaker: Ing Arianna Brambilla, Department A.B.C.,
Politecnico di Milano



Welcome -
Practical information

e Please mute
your telephone.

e Use the chat to
ask questions.

e The host will
read them and
moderate the

Q&A session
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questions via the chat option
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Active House Vision

- buildings that gives more than they take

Active House is a vision of buildings that create healthier and more
comfortable lives for their occupants without impacting negatively on the climate

Comfort
— creates a healthier and more comfortable life
An Active House creates healthier and more comfortable indoor
conditions for the occupants, ensuring a generous supply of daylight
and fresh air. Materials used have a neutral impact on comfort and
COMEORT indoor climate.
Energy
— contributes positively to the energy balance of the building
An Active House is energy efficient. All energy needed is supplied by
renewable energy sources integrated in the building or from the
nearby collective energy system and electricity grid.

ENVIRONMENT ENERGY

Environment

- has a positive impact on the environment

An Active House interacts positively with the environment through
an optimised relationship with the local context, focused use of
resources, and its overall environmental impact throughout its life
cycle.
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Objective of the webinar:

A Mediterranean Active House is taken as an example for testing the
robustness of the solution in three different Italian cities: Palermo, Rome
and Milan, from a very hot climate to a more continental one. Moreover
every project must be evaluated taking into considerations the climatic,
social, economic and cultural aspects, and it must be able to guarantee the
optimal performance in every way it could be “used” by the occupant. The
aim is to understand the resilience that an Active House could provide
according to different users scenarios both from an energy point of view
and the indoor comfort.

Program of the webinar:

e Introduction to the webinar: 10 min

e Presentation by Ing Arianna Brambilla e o
(Department A.B.C., Politecnico di Milano):
25 min

e Questions and answers: 25 min
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POLITECNICO DI MILANO
Department ABC

- medAH

practical GUIDELINES

for designing and living an Active House in warm climate
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SENSITIVITY ANALYSIS
Effectivness on energy consumption of the buildings design parameters
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Influence of the constructions method on energy consumption

Type of construction:
—— Mmixed

— light

—— massive
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WINDOWS ORIENTATION ANALYSIS athVE house..
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Influence of the orientation of the windows on indoor comfort
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STATIC COMFORT METHOD: evaluation of temperatures

NORTH

15Sep 15 Apr

15 Sep

ADAPTIVE COMFORT METHOD: evaluation of AH classes

NORTH

SOUTH
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BUILDING AUTOMATION SYSTEM ANALYSIS
Influence of domotics on indoor comfort

BASE MIDDLE
VENTILATIO
N none none
'NF'LTNRAT'O 0,3 volh 0,6 vol/h
FIXED
SHADDING none 60% south
30% west
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DOMOS

MOVABLE
If Tin>Text and
Text>22°C
1 vol/h

0,3 vol/h

MOVABLE
If Tin>Text : Text>24°C
and Ir>140 W/mq

70%

DOMOS+

MOVABLE
If Tin>Text and
Text>22°C
5 vol/h

0,3 vol/h

MOVABLE
If Tin>Text : Text>24°C
and Ir>140 W/mq

80%






MEDITERRANEAN ACTIVE HOUSE MODEL

NORTH FACADE

DA A

Solorfube Velux by Lovegrove
con elamento nitetienta per ronportare la luce
naturale in ambsent non ilurminali

CANTINA
non climatizzato

) VMMMW-MMMW
T sigval ivell di comiort
A
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SOUTH FACADE

INVERTED: North and East facades open
South and West facade closed

Use of cold light

Ventilation stack and cross natural ventilation

Low surface/volume ratio: low thermal waste thorugh facades
Roof: not piched but shaded

Wall: light construction with medium U values

Floor / Roof: massive construction

Windows domotic system
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Analysing different type of interaction




USERS MISUSE ANALYSIS
Influence of users different use of space and domotic systems

Cooling Set Point

Shading System

Natural Ventilation

Family 1

Family 2

Family 3

Family 4

Combination for family
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VELUXlabgy:

CENED: A+

First NZEB in a
University Campus

First ActiveHouse
certified as built




VELUXlab: COMFORT
Enhancing passive strategies

_Rivestimento  esterno  ventilato:  riduce

l'efetto dell'irragiamento solare nelle stagioni

_ Protezione delle porzioni pil  calde, migliora il  comportamento
vetrate dall'irragiamento ‘solare igrometrico invernale

estivo garantita dalla stessa  »

forma  dell'edifiio ' e ' da

schermature solari esterne . Ih‘\

I
-5

N

_Chiusure  iperisolate ad
alto sfasamento dell’onda
termica estiva: riduzione dei
picchi termici

_Finestre per tethi

VELUX-lab: SCHEMA FUNZIONAMENTO ENERGETICO/IMPIANTISTICO
A seconda della stagione l'edificio funziona differentemente, sfrutta la
ventilazione naturale nelle stagioni intermedie mentre nelle stagioni estreme
(estate e inverno) & attivo un impianto di ventilazione meccanica con recupero
di calore abbinato all'impianto radiante a pavimento

Velux garantiscono ottimi  valori di
N, illuminamento e favoriscono l'effetto “camina™; attivazione
ventilazione naturale nelle stagioni intermedie e dilavamente
notturno dell’accumulo termico estivo, riduzione del fabbisogne
energetico per Uilluminazione

_Collettori solari Velux + accumulo:
totale copertura del fabbisogno di ACS

__VMC con recuperatore di
calore ad alta efficienza
(> 90%) dall'aria di

{ sup

estrazione

_Pompa di calore
Aria-Acqua reversibile ad
alta efficienza

NORD »
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Dynamic simulation as decision tools

Thermal shield

Use of natural ventilation to cool

Integration of high performance system

Exposition and sun analysis to prevent overheating
Light analysis for roof-windows placement

Use of acoustic high performant roof (insulation and
finishing)

Use of air-cleaning materials (zeolite panels for polluta




VELUXIab: ENVIRONMENT
Reducing the impact on the enviroment
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Re-use of the old structure
Use of natural or recyclable new materials
Attention the production process

Re-use of process waste
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Use of the sun
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The certification with the new tool

1.2 Thermal environment

1.1 Daylight 1.3 Indoor air quality

3.3 Sustainable construction 2.1 Energy demand

3.2 Freshwater consumption 2.2 Energy supply

3.1 Environmental loads 2.3 Primary energy performance



VELUXIlab: ONGOING RESEARCH
Energy consumption due to users interaction
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Innovative wireless monitoring system
Innovative sensors

Real time streaming on online platform
Agumented reality for virtual visualization
Real performance detected
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Questions and Answers

26-09-2014 #23
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