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Operational success story

Casa Pillon

Anno di costruzione (2008), Caldaro (IT)

CasaClima (certificazione obbligatoria per il
calcolo della domanda di riscaldamento):

Casa privata monofamiliare ENERGY PERFORMANCE
SOLARRAUM (Bolzano) in Tipq éi '
collaborazione con Obrist&Partner certificazione:

SOLARRAUM (Bolzano)

Edificio residenziale

(2 adulti, 4 bambini)

182,88 m? (sup. lorda)

151,8 m? (sup. netta riscaldata)

114,1 m? sup. netta riscaldata calcolata
per il calcolo PHPP

600,52m3

2008/09

255’000.00 €
1’075.00 €/m?
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Grafico 1: Bilancio energetico annuale (Fonte: EURAC- ENERBUILD)

9,66kWh/m?y standard ‘Casa Clima Gold'.

“Consumo di energia termica per il
riscaldamento monitorata ca. 10 kWh/m?%a
inferiore alla  domanda di riscaldamento
calcolata con PHPP 14kWh/m?a e CasaClima 11
kWh/m?a.

Il risultato conferma non solo una buona
progettazione dell’edificio, ma anche un buon
lavoro di costruzione. Dall'altro lato é mostrata
una corretta gestione della casa, e uso
consapevole da parte degli utenti, che risultano
ben informati circa il funzionamento della loro
casa. Durante il periodo invernale considerato,
I'81% di energia elettrica utilizzata é stato
adoperata per usi domestici e 19% per gli
impianti degli edificio. Il sistema di ventilazione
lavora bene con adeguati ricambi d'aria e bassa
velocita dell'aria; con basse concentrazioni di
CO? (il 90% del tempo < 1000 ppm ) e un buon
recupero di calore. Il comfort igrometrico interno
invernale e risultato molto buono, con
temperature interne di circa 22°C e con
un’umidita relativa compresa tra 30-50%
confermano le condizioni ottimali di comfort .”*

29.90 kWh/m?a (dati da monitoraggio)

*CasaPillon in Caldaro, ha partecipato al progetto all’interno del quale é stata monitorata, da Ottobre 2010 ad Aprile 2011. (Source: H.
Mahlknecht, D. Exner, R. Lollini. ENERBUILD - Part B: Analysis of the monitoring data of Passive House “Pillon — Caldaro — Kaltern”
Winter report 2011-2012. Eurac research, Institute for Renewable Energy).



Casa Pillon

Anno di costruzione (2008), Caldaro (IT)
DESCRIZIONE DEL CLIMA:

Indirizzo: Caldaro Sulla Strada del Vino, Alto Adige, Italy.
GPS: Latitude = 46.408, Longitude =11.235
Altitudine: 510 m 462426 morbh, 1173473 East
Radiazioni Solari annuali: 3,03 kWh/mz*gg (radiazione globale orizzontale media per OB Trln
(grafico) ogni metro quadro ogni giorno) e e T
1580 kWh/m?2 radiazione globale totale anno orizzontale medio 8
per metro quadro) (http://re.jrc.ec.europa.eu/pvgis/apps4/pvest.php) r
z B
HDD20 (http://www.degreedays.net/): HDD,g= 3131 Bolzano, IT (11.33E,46.46N) E :
=3
£l
CDD26 (11p.//www degrecdaysnety):  CDDyg= 106 Bolzano, IT (11.33E,46.46N) :
N
HDD20, classificazione italiana: HDD20= 3074 Caldaro, IT (46,4141; 11,2422) T T W e S O o 0
(DPR 412 del 6/agosto/1993)
CARATTERISTICHE COSTRUTTIVE DELL’EDIFICIO
1) Involucro edilizio L'edificio e stato costruito seguendo lo standard casa passiva e certificata

con lo standard locale " CasaClima Oro ", il che significa che la domanda di
riscaldamento in relazione alla superficie netta di 9,66 kWh / (m?a ).
Compattezza 0, 56/m
(rapporto sup. disperdente/volume riscaldato)

Trasmittanza termica superfici opache:

e Pareti: U value: 0,092 W/m?2K
I metodo costruttivo in mattoni con sistema di isolamento termico delle pareti
esterne, ca. 20 centimetri mattoni Poroton con EPS di 30 cm

e Copertura: U value: 0,103 W/(m2K
Il tetto in legno e costruito da travi di legno di 10*30 cm (distanza 1,20 m ) piu
isolante in cellulosa di 30 cm e uno strato esterno in fibra di legno di 12,2 cm

e Solaio U value: 0.097 W / ( m?K )
controgarage: Il Solaio verso garage si compone di soletta di 30 cm cemento, 30 cm EPS pil
I"'usuale costruzione di pavimento

Trasmittanza termica superfici vetrate (Uw)
Triple glazing Uw-value: 0,76 W/(mZ2K)

* g-value 0.52-0.45
* Ug 0.50 W/(m?K)
o Uf 0.95-1.30 W/(mK)
- 0.2h! measured air tightness
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2) Sistemi impiantistici

Impianto di riscaldamento

Pompa di calore:

Acqua calda sanitaria

Sistema di ventialzione

Impianto geotermico:
(air-brine)

Energie rinnovabili

House Pillon
Year of construction (2008), Caldaro (IT)

Impianto “aerosmart xIs” con pompa di calore e geotermia (collettori inerratic di ca. 120 metri
di profondita), riscaldamento radiante e riscaldamento ad aria.

La pompa di calore compre queste tre funzioni: lI'acqua calda sanitaria, il riscaldamento
mediante aria e riscaldamento a pavimento (a bassa temperatura, circa 3 kW). L'unita
compatta contiene un sistema di ventilazione con recupero di calore. Alcuni dati tecnici:

e Qualita dell’aria 80 - 235 m3/h

* Portata d’aria 160 m3/h

* Potenza nominale 2700 W

* Efficienza del recuperatore 85 -93%

The steel hot water storage tank has a capacity of 200 liter. The EPS-insulation minimizes the
heat losses. The heat transfer from the heat pump is carried out by a double wall condenser. It
is also integrated a sacrificial anode and an electric heating element with 2 kW.

The ventilation units are with constant volume flow DC ventilators with a high efficiency.
Heat recovery: to recover the heat from the exhaust air a counter flow plate heat exchanger
is used. The fins are out of aluminium with a thickness of 0,1 mm. The container is also out of
aluminium.
The ventilators can be controlled regulated at 4 levels:

* Ventilation level 0: Ventilation switched-off

* Ventilation level 1: Lowered air quantity (Level 2 — 30%)

* Ventilation level 2: Nominal air quantity (160 m3/h)

* Ventilation level 3: Increased air quantity (Level 2 + 30%).
The regulation of ventilation levels can be effected manually or automatically. In automatic
mode the ventilation levels are regulated by a time switch or by a CO2 depending regulation.
For every day of the week an individual automatic programme is possible. The changing from
summer- to wintertime is done automatically. To adapt the system on the building and
to balance differences in the channels the nominal air quantity can be adjusted separately in
the supply air and exhaust air channels.

120 running meter surface collector in the underground (-1,8 m) of the backyard.

As both roof surfaces of the saddle roof are north-west and south-east oriented and
furthermore the surface of the south-east orientated part is not so big, the building owner
decided for efficiency reasons not to put any solar technology on the building at the moment.

n

Schema impianti termici
(fonte:Enerbuild, Action 5.4, Part.A)



House Pillon
Year of construction (2008), Caldaro (IT)

CONTEXT AND HISTORY OF THE BUILDING

2007

2008

2009

Ly

Phase of the project assignment
The One-family house is located in a rural area with mainly one-family buildings at the foot of the mountain
range ,,Mendola” nearby the lake of Caldaro south of Bolzano.

Design phase

When the owners decided to build them new house they didn’t have a lot of money to build it. For first,
they chose the design team which must to be able to realize a design proposal characterized by an high
energy performance envelope and completed of high efficiency heating system plan. For this, they decided
for:

- Architectural concept: M. SC. Dr. Arch. Barbara Worndle in collaboration with Obrist&Partner

- Energy concept: Dr. Ing. Oscar Stuffer

- Thermal plants: P.I. Rued| Michael

The available budget of Sirs. Pillon was not very high, so they decided to invest a lot of money in the
efficiency of the buildings’ envelope and saving money in the interior design of the furniture.

The owners wanted to define the work team for the design and realization phases. They chose different
professionals (architect, engineers, constructor...) that is get to collaborate together to realize a high energy
performance building. So this, was necessary to use an Integrated energy design process and manage and
control the project during the whole developing process.

The new family building was been designed such as a single building, separated to the existent unused one.
For this reason the wall adjacent to the neighbor was been realized with an important thickness of
insulation (26 cm of EPS panels).

Construction phase
The old part of a barn from ca. 1915 was demolished and rebuilt during 2008 for residential use.
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Utilization of the building

The building was built with passive house standard and certified with the local standard of energy
consumption ,,CasaClima Oro”, which means a heating demand in relation to net area of 9.66 kWh/(m?2a).
As the building is attached to the existing building with its southwest fagade it has less solar gains from this
side. The roof ridge of the saddle roof is therefore southwest — northeast orientated.



House Pillon
Year of construction (2008), Caldaro (IT)

October 2010 Monitoring of the House

to April 2011  Within the Enerbuild project the CasaClima Gold building “Pillon” in Caldaro, in South Tyrol was
monitored. The single family house was monitored in detail with fixed installed monitoring instruments in
a long-term monitoring-campaign. Energy consumptions were measured in terms of thermal energy with
the help of three heat meters for measuring the thermal energy for heating, domestic hot water and
geothermal energy deployment. Electric energy consumptions were measured fore different plant
consumers as electric energy of the heat pump, the circulation pump for floor heating, the circulation
pump of geothermal circuit, the ventilators of the ventilation machine and the total energy consumption
of the building.
For more information: H. Mahlknecht, D. Exner, R. Lollini. ENERBUILD - Part B: Analysis of the monitoring
data of Passive House “Pillon — Caldaro — Kaltern” Winter report 2011-2012. Eurac research, Institute for
Renewable Energy
“Thermal energy consumption for heating was measured with 10,3kWh/m?a. The result is lower than
the energy calculation for heating established (PHPP calculation 14kWh/m?a and CasaClima calculation
11kWh/m?a). Even when taking the normalization for the real heating degree days into account the
consumption is lower than the calculation. This excellent result is due to the efficient utilization of the
building whit conscious users, who are well informed about functioning of their passive house.
Thermal energy for domestic hot water preparation is quite stable during the winter period and merges
from 150 kWh to 190 kWh/month (Report Winter 2010-2011 Page 23 of 25) which is a quite low
consumption for a family with 5 members and therefrom three small children. The average consumption
amounts to 42kWh/person/month.
The electric energy consumption shoed that the heat pump has the highest energy requirement of the
compact machine. The heat pump reaches the maximum consumption in January with about 225
kWh/month, the other electric energy components of the plant consume about 37 kWh. In comparison to
this amount the electric energy for lighting and household is a lot higher and amounts to 850 kWh/ month
in average. This means that 81% of the electric energy is used for household and lighting and 19% for the
building equipment.”

Monthly thermal energy consumption for heating and domestic hot water
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Graphl1: Monthly Energy consumption for heating, domestic hot water, solar radiation and normalized heating degree days.
Notes: m? are referred to the treated floor area TFA, PHPP.

Comments: Thermal energy for heating was measured with 10,3kWh/m?a (PHPP calculation 14kWh/m?a and CasaClima
calculation 10 kWh/m?a). Thermal energy for domestic hot water ranges from 150 kWh to 190 kWh a month. This gives an
average value of about 2000 kWh/year. The average consumption amounts to 42kWh/person/month.



