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Abstract | Zusammenfassung

Ellanion Villa – Aegina, Greece

Data of building | Gebäudedaten

15.15
kWh/(m²a)

Space heating
Heizwärmebedarf 

2021Year of construction
Baujahr

0,199U-value external wall
U-Wert Außenwand 11.77

kWh/(m²a)
Space cooling 
Kühlbedarf W/(m²K)

45Primary Energy Renewable (PER)
Erneuerbare Primärenergie (PER)

0,517U-value ground slab 
U-Wert Bodenplatte kWh/(m²a)W/(m²K)

148Generation of renewable Energy
Erzeugung erneuerb. Energie

0,115U-value roof
U-Wert Dach kWh/(m²a)W/(m²K)

47Non-renewable Primary Energy (PE)
Nicht erneuerbare Primärenergie (PE)

0,94 ; 1,28U-value window
U-Wert Fenster kWh/(m²a)W/(m²K)

0,5 h-1Pressurization test n50
Drucktest n50

78 %Heat recovery
Wärmerückgewinnung

Solar panels for hot water production, Photovoltaic panels for 
electricity production as a result the house is off grid.

Special features
Besonderheiten
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The project calls for the design and construction of a single-family, off grid, passive house
with a total of 149.74 sq.m. located on the Island of Aegina, Greece. The goal is to create a
passive house with a light gage steel structure for fast and easy on-site construction. Also, by
installing an additional solar panels, photovoltaic panels and wind turbine, to make this house
work without the necessity of connecting to the local electrical grid. The house is designed to
have a main room with dining and living area, large kitchen area and 3 bedrooms and 3
bathrooms, two of them are en-suite.
The house was certified as Passive House Premium by The Hellenic Passive House Institute.
It was also presented on the Passive House Conference in March 2023 in Wiesbaden, Germany.

Passive House Ellanion Villa – Aegina, Greece

Brief Description
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Responsible project participants
Verantwortliche Projektbeteiligte 

Arch. Vesselin MutafchievArchitect
Entwurfsverfasser

Arch. Vesselin MutafchievImplementation planning
Ausführungsplanung

-Building systems
Haustechnik

-Structural engineering
Baustatik

-Building physics
Bauphysik

Arch. Vesselin MutafchievPassive House project planning
Passivhaus-Projektierung

-Construction management
Bauleitung

Certifying body
Zertifizierungsstelle

The Hellenic Passive House Institute

Certification ID
Zertifizierungs ID

Projekt-ID 
www.passivehouse-database.org/

7725

Author of project documentation
Verfasser der Gebäude-Dokumentation

Arch. Vesselin Mutafchiev

Signature
Unterschrift

Date
Datum

14.11.2023
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Location

The house is located in Tzikides
area in Aegina Island, Greece. The
orientation is North-West by
South-East and an analysis of the
sun path has been conducted.
Considering the requirements for
outside living spaces and
extended shading due to the
West and Southern exposures,
pergolas have been installed
surrounding the house. On the
west facade the pergola extends
even further to minimise the
negative effect of the afternoon
sun during the summer. All
windows can be opened or tilted
for natural night cross-ventilation.
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1. Exterior Photos

2. Interior finishing
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3. Floor plan

4. 3D Model
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5. Construction of the floor slab

The concrete slab is
insulated from the top with
8cm EPS (20 kg/m³). The
slab of the veranda is
separeted in order to
minimise the thermal bridge
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6. Construction of the external walls

The walls system is CFS (cold formed steel)
structure with 10cm Rockwool inbetween
the ribs, and Glassroc-X gypsum board for
outside in combination with 10cm EPS (20
kg/m³) as an exterior insulation. The
system was chosen from the investor due
to its fast assambly, off site production,
clean construction proces and better on-
site project managment. The installation of
the CFS structure took 2 days.
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7. Construction of the roof

The roof is part of the
whole CFS structure. It
slanded on one side in
order for th water to
drain quick. As it is
shown in the details
the roof is insulated
with hardened EPS
20cm (30 kg/m³) on
top of the CFS
Structure. In between
the profiles a 10cm
Rockwool Insulation is
installed.
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8. Windows and window installation

Aluplast GmbHDescription of window 
(frame), manufacturer

Aluplast GmbH - Energeto 8000Window make (frame; 
product name)

0,94 W/(m²K)Frame U-value  Uf 

Guardian - ClimaGuard nrG (4:/15/4/15/:4 Аr 90%)Glazing

0,60 W/(m²K)Glass U-value  Ug 

0,384g-value of the Glazing



Aluplast GmbHDescription of window 
(frame), manufacturer

Aluplast Smart Slide SystemWindow make (frame; 
product name)

1,28 W/(m²K)Frame U-value  Uf 

Guardian - ClimaGuard nrG (4:/15/4/15/:4 Аr 90%)Glazing

0,60 W/(m²K)Glass U-value  Ug 

0,384g-value of the Glazing
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8. Windows and window installation
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9. Description of the airtight cover

The blower door test was performed after installing the airtight layer – SIGA Majpel
membrane, installed on the outside of the metal structure. The test was passed and the 
average n50-value of the entire building was 0.5 /h at 50 Pa.



Page | Seite 13

© Passive House Institute

10. Ventilation system

11. Ventilation system - piping

An HRV system unit is used
throughout the house. The unit itself
is Zehnder ComfoHome and it is a
combination of an HRV and Air to Air
Heat Pump providing the necessary
heating and cooling, which is
centralized and achieving constant
temperatures of 20°-22° C in the
winter and 25°-27° C during the
summer. The supply/exhaust air-flow
range is 135~300 m3/h for the
ventilation and up to 900 m3/h for
heating/cooling using additional
recirculation air. The Heat Pump has
a rated heating capacity of 5.5 kW
and rated cooling capacity of 5.0 kW.
The HRV unit has also an enthalpy
efficiency of 65%

Zehnder ComfoHome 300CA50HVentilation System Make

78 %Heat Recovery Effciency

0,45 Wh/m³Specific Efficiency



Page | Seite 14

11. Ventilation system - piping
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12. Solar Heat & Electrical supply 

As mentioned this house is off-grid and it generates it’s own energy, by harvesting both wind
and solar. Two solar panels are used for the direct use of the DHW, and a total of 44 PV panels
are used in the production of the electricity. In addition a small wind turbine is installed near
the house, capable of producing up to 5500 W.
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13. System monitoring

In addition, based on client desire, an electrical monitoring system is installed. Based on that
the owner can monitor all electrical consumptions in addition to the generative power of the
PV panels. Some of the graphs are listed below. The measurement of the electrical
consumption and he solar production graph of the PV panels are taken for January of 2023.

• Water Pressure Pump 
• HRV
• Pool Recirculation Pump
• Water Well Pump
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13. System monitoring

• Dishwasher

• Washing machine

• Refrigerator 1 at 2C°

• Refrigerator 1 at 6C°
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15. PHPP-Results


