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SCALDAMENTO ANNUO...... 1383
39.51 kWh/mganno

O SOLARE................ 1350 kWh/anno

ALE DI RISC. AUSIL.....33 kWh/anno

RE ANNUO FINESTRA
TICALE A SUD .......... 159 kWh/mq anno
STESSA FINESTRA....33 kWh/mg anno

BALANCE POSITIVE 126 kWh/mq year

159 kWh/mq year

SIMULATION - MONTEBELLUNA TREVISO ITALY
SIX MONTH WINTER(15 OTCTOBER- 15 APRIL)

LATITUDE........coiiiiiiiceeee e, 45,7North
SUN SCREEN......ccocciiiiiiieiiiieeiee e mq 5.44
SOUTH ORIENTED AND INCLINATION  -21°

SUR. TRANSPARENT NET.....ccccoociiiiiiiienns mq 8.71
SOUTH ORIENTED AND VERTICAL

VOLUME OF AIR......cvveiiiieiiiiieeieee mc 105

COEFFICIENT OF AIR RENOVATION é é é . 0.15 V/h
MASS WARMTH ACCUMULATING......... kg 15540

SUR. TOTAL OF INSULATION.............. mq 133.29

2OF INSULATING (XPS)é é é é ............... 0.04 Win°C
THICKNESS OF INSULATING (XPS)............... 0.25m

TRASM. GLASSES.........cccooiiiiiiiieiiini, 0.8 Wvg°C

SUN FACTOR OF GLASSESéééeééée
T INSIDE OF ROOM.......cccooviiiiiiiiiiiniine 20

NEEDS HEATING Y EARL Y éééé é ........ 1383 kWhlyear
100% 39.51 kWh/mqyear

CONTRIBUTION FROM SOLAR WARMTH.1350 kWh/ year
97.6% 38.57 kWh/mq year

NEEDS SEASONAL AUXILIARY HEATING.....33 kWh/ year
2.4%  0.94 kWh/mq year

GAIN SOLAR YEARLY FROM

SCREENED VERTICAL SOUTH WINDOW..159 kWh/mq year
DISPERSION FROM THE SAME WINDOW..33 kWh/mq year
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Progettazione e costruzione 19841985
Sup. riscaldata netta = 191 n?

Sup. riscaldata lorda = 210 n?
Corretta posizione dei locali

Corretto orientamento

Utilizzo d e | | 0 esolare diretta
Elevata coibentazione termica
Consumo di energia calcolato solo su
parte solare = 35kWh / m2anno
Protezione solare estiva

llluminazione naturale controllata

Plan drafted and building 19841985
Heated surface (net) = 191 n?
Heated surface (gross) = 210 n?
Suitable position of rooms

Suitable orientation

Use of direct solar energy

Significant thermal insulation
Energy consumption calculated only
solar side= 35kWh / m2 year
Protection during summer

Controlled natural lighting




Orientation South

Wall insulation 10 cm PU

Floor insulation 10 cm PU

Roof insulation 10 cm PU

Earthquake -resistant reinforced concretestructure
Largest achievable south-facing glass surface
North -wall is protected from arcades

Orientamento Sud

Coibentazione pareti 10 cm PU
Coibentazione pavimento 10 cm PU
Coibentazione copertura 10 cm PU
Struttura atelaio in c.a antisimica
Sup. vetrata a Sud massima ottenibile
Parete Nord protetta da porticati




Consumi rilevati per riscaldamento e ventilazione

di tutto il fabbricato come realizzato = 70kWh /m2anno
Grande luminosita dei locali

Lunga durabilita della casa

Pochi costi di manutenzione

Consumpions level registered for heating and
ventilation of whole house

asrealized = 70kWh /m2year

Big luminosity of rooms

Long life of house

Low costs of maintenance




). orda
>osto 450.000,00) (1.400,000/ m2)
Tempo di realizzazione 7 mesi
Corretto orientamento
Utilizzo d e | | 6 esolare dirétta
Elevata coibentazione termica
Consumo di energia calcolato = 20kWh / m2 anno
- Protezione solare estiva

lluminazione naturale controllata
Recupero di calore dall ' aria di ricambio
Energia elettrica da fotovoltaico (4kWhp)
Orientamento Sud 9° Est
Coibentazione pareti 10-28 cm XPS
Coibentazione pavimento 20 cm XPS
oibentazione copertura 25 cm XPS
ruttura atelaio in c.a antisimica
Sup. vetrata a Sud massima ottenibile

Plan drafted 20050 2006
Four classrooms on two floors

Heated surface (net) = 204 n#

Heated surface (gross) = 240 n?

Cost (0450.000,00( 1.400,00 /n3)

Project executed in 7 months

Suitable orientation

Use of direct solar energy

Significant thermal insulation

Energy consumption calculated = 20kWh / m2 year
Protection during summer

Controlled natural lighting

Heat recovery from return air

Photovoltaic electricity (4 kWhp)

Orientation South 9 ° East

Wall insulation 10-28 cm XPS

Floor insulation 20 cm XPS

Roof insulation 25 cm XPS

Earthquake -resistant reinforced concrete structure
Largest achievable south-facing glass surface




Grande massainterna al coibente
Ventilazione controllata
Pannelli fotovoltaici in copertura

Serramenti in legno con vetro-camerabasso

emissivo
Correzione ponti termici verticali e
orizzontali

Continuita coibentazione -serramento
Ricambio d'aria tramite flusso incrociato

tra aria di ingresso e di espulsione
Riscaldamento integrativo mediante
pompe di calore aria-aria

Large internal insulation mass
Controlled ventilation

Rooftop photovoltaic panels
Wood windows with insulated low
emission glass

Vertical and horizontal thermal
bridge correction

Insulation -window continuity

Air change achieved by crossing
incoming and exhaust air
Additional heating provided by air
to air heat pumps



lare mediante programma Calculation of solar heating
interna mediante programma Calculation dynamic of indoor temperature
i dell' andamento delle temperature Riliefs of energy consumpion Riliefs of temperature variations
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Consumi rilevati per riscaldamento , ventilazione e
illuminazione

= 4785kWh /anno pari a 20,0 kWh / m2a

Energia elettrica prodotta da fotovoltaico = 5400kWh /anno
200sopralluoghi per D.L.

In inverno le vetrate a Sud sono illuminate dal sole.
Attenzione alle ombre portate.

Controllo della luce diretta mediante veneziane regolabili
interne alle finestre

In estatele vetrate a Sud sono schermate dai frangisole

Consumption levels registered for heating, ventilation and
laighting

= 4785kWh /year or 20,0kWh / m2 year

Photovoltaic electricity produced

= 5400kWh /year

200ispections for to direct works

During winter, the south-facing glass surface enjoys
significant exposure to sunlight .

Attention at the brought shadows.

Direct light is controlled by means of indoor adjustable
blinds

During the summer, the south-facing glass surface is
protected by sunshades




Plan drafted 20060 2007Three sections + canteen
). lorda 700 n# Heated surface 600 m? 8 Gross surface 700 n?
Cost (1.170.000,00((1.600,00/ nm )

Project executed in 12 months

Suitable orientation (South)

S Use of direct solar energy

levata coibentazione termica Significant thermal insulation

onsumo di energia calcolato = 20kWh / m2 anno Energy consumption calculated = 20 kWh/ m 2 year
tezione solare estiva Protection during summar

linazione naturale controllata Controlled natural lighting

)ero di calore dall ' aria di ricambio Heat recovery from return air

2ro acqua piovana Rainwater recovery

“solari termici Thermal solar panels

entamento Sud Orientation : South

pentazione pareti 15 cm XPS Wall insulation 15 cm XPS

Jentazione pavimento 20 cm XPS Floor insulation 20 cm XPS
tazione copertura 25 cm XPS Roof insulation 25 cm XPS

a apareti in c.a antisimica Earthquake -resistant reinforced concrete wall structure
ata a Sud massima ottenibile Largest achievable south-facing glass surface

Preliminary project

Progetto preliminare




Executive Project - SOUTH

Large internal insulation masse
Controlled ventilation

Rooftop solar thermal panels
Wood windows with insulated low emission glass

North -facing arcade and green barrier

Vertical and horizontal thermal bridge correction
Insulation -window continuity

Air change achieved by crossing incoming and exhaust air
Additional heating provided by air to air heat pumps
Rainwater recovery

Executive Project - WEST
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Calcolo del contributo termico solare Calculation of solar heating

e calcolo dinamico della temperatura Dynamic calculation of indoor
interna mediante programma temperature

automatico




Reliefs of energy consumption
Reliefs of temperature variation




T —

During winter, the south-facing glass surface enjoys significant exposure to
lante veneziane regolabili interne sunlight

Direct light is controlled by means of indoor adjustable blinds
fo rmate dai frangisole During the summer, the south-facing glass surface is protected by sunshades
da porticato North -wall is protected from arcades
i (20082009) perriscaldamento e ventilazione Consumption levels registered (2008-2009)for heating and ventilation
16kWh /anno pari a 22,10kWh / m2 anno = 15316kWh /year or 22,10kWh / m2 year
pralluoghi per D.L. 400ispections for to direct works

Control of solar radiation

21 December midday

21 Junemidday North front in winter




CENTROCULT

Plan drafted 20096 2010Eight rooms on two floors
Heated surface (net) = 454 n¢

Heated surface (gross) = 568 n?

Cost 0750.000,00( 1.320,000/m?)

Suitable orientation

Use of direct solar energy

Significant thermal insulation

Energy consumption calculated = 18 kWh /m2 year
Protection during summer

Controlled natural lighting

Production of Photovoltaic electricity (16kWhp)
Big mass structural

Progettazione 200902010  Ottovani su due piani
Sup. riscaldata netta = 454 n?

Sup.riscaldata lorda = 568 n¥

Costo 750.000,00 (1.320,000/ m2)

Corretto orientamento

Utilizzo d e | | 6 esolere diretta

Elevata coibentazione termica

Consumo di energia calcolato = 18 kWh /m2 anno
Protezione solare estiva

llluminazione naturale controllata

Produzione di energia elettrica da fotovoltaico (16kWhp)
Grande massastrutturale




Orientamento Sud
Coibentazione pareti 20 cm XPS

Coibentazione pavimento 10 cm XPS

Coibentazione copertura 25 cm XPS

Struttura in muratura rinforzata antisismica

Sup. vetrata a Sud massima ottenibile

Grande massainterna al coibente

Ventilazione controllata

Pannelli fotovoltaici in copertura

Serramenti in legno con vetro-camerabasso emissivo
Protezione solare estiva

Protezione parete nord

Continuita della coibentazione

Orientation South
Wall insulation 20 cm XPS

Floor insulation 10 cm XPS

Roof insulation 25 cm XPS

Earthquake -resistant wall reinforced structure
Largest obtainable south-facing glass surface
Large internal insulation mass

Controlled ventilation

Rooftop photovoltaic panels

Wood windows with insulated low emission glass
Winter solar protection

North wall protection

Continuity of insulation

cie)



CENTROCULTUR,;

Simulated calculation of solar heating

Simulated Dynamic of indoor temperature

Energy self-sufficiency

Educational function

Increasing the value of existing buildings

Increasing the quality of landscape

Conservation of structures and existing interior finishes
Deep architectural trasformation

Rational environmental insertion

Simulazione calcolo del contributo termico solare
Simulazione calcolo dinamico della temperatura interna
Autosufficienza energetica

Funzione educativad el | 6i nt ervento
Valorizzazione delle costruzioni esistenti

Riqualificazione del paesaggio

Conservazione delle strutture e delle finiture interne esistenti
Profonda trasformazione architettonica

Razionale inserimento ambientale




