Passive House - Project

Documentation

General Building Information

Passive House Database ID 4988

Building Type hostel | holiday dwelling

Location GR - 25002 KATO ALISSOS/PATRAS
(Peloponnese)

Certified

Passive House

Passive House Institute




Responsible Project Participants

Architect

Anaptiksi Kataskeuastiki

Mechanical Engineer

Anaptiksi Kataskeuastiki

Building Physics

Dimopoulos Dimitrios

Building Services

Dimopoulos Dimitrios

Statics Anaptiksi Kataskeuastiki
Craftsperson Anaptiksi Kataskeuastiki
Certifier Stefan Pallantzas

Declaration of the Constriction Supervisor

Project name: Enervillas

Location: Kato Alissos

Project name on Certification platform: Enervillas

Construction manager (First name, Surname): Dimitrios Dimopoulos

| Project manager (First name, Surname): Dimitrios Dimopoulos

Construction manager certificate

In order for the quality inspection to award the "Certified Passive House" seal for the
above mentioned construction project, we hereby assure that the on-site execution is
in accordance with the planning documents, technical documents and textual
descriptions that have been uploaded to the Passive House Institute's certification
platform up to and including 26/10/2018 (and not marked as "obsolete").

This has been checked through regular site visits.
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Picture 1




Brief Description

Enervillas is a passive holiday home in Peloponnese in Kato Alissos with TFA =119,7m2 ,
where the visitor can see that if you design a building according to the principles of passive
house and using solar and earth energy (photovoltaic and solar panels, geothermal energy),
you can achieve maximum thermal comfort and air quality combined with minimum
maintenance and construction costs, while producing more energy than you consume and
protecting the environment in which you live.

It consists of ground floor, 1 floor, basement and soffit, accessible by internal staircase and
elevator. The building has main openings to the south. The construction was completed in
2018 and has been certified as a Passive House Premium.

The BMS will provide automatic lighting and shading control based on the presence, timing,
and actual intensity of outdoor natural light.

All field sensor readings (weather station, temperature and humidity sensors, electricity
meters, etc.) will be stored in the BMS and presented in real time and historically via the
internet for monitoring purposes only and for validation of each building's Energy Plus rating.
Lighting requirements will be met using high efficiency LED lamps and luminaires

Data of building

Annual Heating Demand 13 kwWh / (m?a)
Heating Load 14 W/m?
Cooling Demand 7 kWh/(m?a)
Cooling Load 7 W/m?
Primary Energy Renewable (PER) 29 kWh / (m2a)
Generation of renewable energy 122kwh / (m?a)
Non renewable Primary Energy (PE) 55 kWh / (m?a)
Pressure Test nso 0.4/h




Exterior Wall 0.154
Interior

Basement Floor / Floor Slab 0.770
Roof 0.149

Frame 0.1

Glazing O'?

g value =50 %
Entrance Door 0,73

Views of the Building

Picture 2: South view of the house




Picture 3: North view of the house



Floor Plans
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Picture 4: Basement plan
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Picture 5: Ground Floor plan
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Picture 6: First Floor plan
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Picture 7: Soffit Floor plan



South




West

Picture 9: West Elevation
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Picture 10: East Elevation
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Picture 11: North Elevation



Construction Details of the Envelope

In the following pictures are displayed the different wall structures of the construction:

Assembly no. Building assembly description Interior insulation?
01ud ‘Walls and beams C b
Heat transmission resistance [meK/WW]
................................ -
Orientation of building element: 2-Wall interior R, 0,13
Adjacent to|1-Outdoor ai exterior Ru:i 0,04
Area section 1 L [WimK)] Area section 2 (optional) L [WifmK)] Area section 3 (optional) 2 VI mE] Thickness [mm]
Plaster 0,870 10
Reinforced concrete 2,100 Brick 0,850 250
Rockwool 0,036 160
Plaster 0,870 10
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
30% | 43,0 |

U-value supplemen

U-value: W.n'(m‘l(}

Picture 12: PHPP U-Values input

Azzembly no. Interior insulation?
: 03ud iBas. Walls Insulated, Concrete 25 ! ! !
Heat transmission resistance [meKAV]
COrientation of building element: 2-Wall interier R,,f 0,13
Adjacent to!2-Ground exterior Ro.i 0,00
Area section 1 A [WimK)]  Area section 2 (optional) L [WilmK)] Area section 3 (optional) & [WimEK)] Thickness [mm]
Fibre 0,870 10
Reinforced concrete 2,100 250
EPS 0,032 200
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% | 46,0 |

A
U-value supplement SWImEK) U-Value:‘;'W(m‘K}

Picture 13: PHPP U-Valuesinput



Assembly no.

Interior insulation?
i N i b
04ud :Bas. Walls insul., Concrete 35 i
Heat transmission resistance [meKAW]
Orientation of building element: 2-YWall interior R, 013
Adjacent to: 2-Ground exterior R..i 000
Area section 1 L [W/mK)] Area section 2 (optional) L [WimK}] Area section 3 (optional) & AVImE)] Thickness [mm]
Fibre 0,870 10
Reinforced Concrete 2,100 350
EPS 0,032 100
Percentage of =ec. 1 Percentage Percentage of sec. 3 Total
100% | 46,0 [om
U-value supplement U-value:| 0,291 |wir)
Picture 14: PHPP U-Values input
Azszembly no. Interior insulation?
H 1 H b
09ud ‘concrete roof
Heat transmission resistance [meKA]
Orientation of building element; 1-Roof interior R, 017
Adjacent toi 1-Outdoor ai exterior Ru.:i 0,04
Area section 1 L [WI(mK}] Area section 2 (opticnal) A [W/(mK}] Area section 3 (optional) A WVImEK)] Thickness [mm]
Platser 0,870 10
Reinforced concrete 2,100 200
EPS 0,032 200
0SB 0,120 15
Bitumen 0,170 6
Percentage of sec. 1 Percentage of sec. 2. Percentage of sec. 3 Total
100% | 431 |em

U-value supplement;

U-value: L'J.n'(rn‘k{}

Picture 15: PHPP U-Valuesinput



Aszembly no. Interier insulation?
H H i H e ]
07ud :Basement floor :

Heat transmission resistance [meK/MW]

Orientation of building element: 3-Floor interior R, i 0,10
Adjacent toi 2-Ground exterior Rooii 0,00
Area section 1 L [WimK)] Area section 2 (optional) & [WimK)] Area section 3 (optional) A i) Thickness [mm
Tiles 1,000 20
glue-Plaster 1,000 20
Reinforced concrete 2,100 400
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

100%

| 44,0 e

U-value: WImRK)

U-value zu |::-|::-I£.lrn£:ntE

Picture 16: PHPP U-Values input

Aszembly no. Interier insulation?
: 08ud oncrete floor : : h
Heat transmission resistance [meKMAW]
Orientation of building element 3Floc-r‘ interier R, U1U
Adjacent to! 1-Outdoor ai exterior Ro.:i 0,04
Area section 1 L[WWImK)] Area section 2 (optional)y L [WIimK)] Area section 3 (opticnal) A [WTmEK)] Thickness [mmi
Tiles 1,000 20
glue-Plaster 1,000 20
Reinforced concrete 2,100 200
EPS 0,036 60
Plaster 0,870 10
Percentage of sec. 1 Percentage of sec. 2 P&rcentﬂ_ge of sec. 3 Total
100% H

| 31,0 [en

Wi(mPK) Uvalue:[ 0,512 Wi

Picture 17: PHPP U-Valuesinput

U-value supplems




Assembly no.

10ud ‘Polyurethane roof

Interior inzsulation?
H ]

Heat transmission resistance [mPRWW]

QOrientation of building elementi{1-Roof interior R, 07
Adjacent to1-Qutdoor ai exterior B! 0,04
Area section 1 L [WiimK]] Area section 2 (optionaly & [WimK)] Area section 3 (optional) & [WmK)] Thickness [mm]
EPS 0,032 Wood 0,120 230
Polyurethane Panel 0,024 100
Percentage of sec. 1 Percentag Percentage of sec. 3 Total
93% | 33,0

U-value s»um::‘lemﬁntE VIR )

Picture 18: PHPP U-Values input
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U-value:| 0,094 |witmx)



Windows installation details

The placement of the windows was designed to minimize thermal bridges to achieve the
Passive House Standard. Windows were hung on the external side of the brick walls,
inside the insulation layer.

Frame Glazing
KOMMERLING 76 riple Glazing (1st Glass
PVC Windows ans Doors PLANILUX 4mm, Coating
Uf = 1,0 W/(m2K) PLANITHERM ULTRA N-

2nd Glass PLANILUX
4mm, 3nd Glass
PLANILUX 4mm)Ug-
valuel = 0.5 W/(m2K) g -
valuel = 0,36 and Ug-
value2 = 0.58 W/(m2K) g
-value2 = 0,54




Picture 19 : Door installation



Picture 20: Window installation

e Thermal Bridges

All existing thermal bridges have been calculated and designed to have the least impact
on heating or cooling demand of the building and the y -values are entered in PHPP.



e Airtightness Test

Summary

W retraZTs

FanTestic version: 5.10.36

licensed to: Anaptiksi

Test date: 2018-09-30 By: Dimopoulos

Customer: enervillas

Building Lot Number:

Building address:

Building and Test Information

Test file name:

EN13829-EU 2018-09-30 1841

Building volume [m?3]:

549

Envelope Area [m?]: 150
Floor Area [m?]: 220
Building Height (from ground to top) [m]: 0
Building Exposure to wind: Highly exposed building
Accuracy of measurements: 2%
Results

Air flow at 50 Pa, [m?/h] 223.25
Air changes at 50 Pa, nsy_[/h] 0.41
Flow per Envelope Area at 50 Pa, [m*/h/m?] 1.488
Flow per Floor Area at 50 Pa, [m*/h/m?] 1.015
Effective leakage area at 50 Pa, [cm?] 68.05
Equivalent leakage area at 50 Pa, [cm?] 111.5
Leakage per Envelope Area at 50 Pa, [cm?/m?]: 0.45363

Leakage per Floor Area at 50 Pa, [cm?/m?]:




Picture 21: Ducts



Picture 22: Windows installation
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Picture 23: Windows installation



HVAC Systems

e Ventilation

the ventilation system that has been used is 0755vs03-Systemair - SAVE VTC 700 .Typical
Ventilation System with HeatRecovery. Eff. specif. HRE: 71,8%

The Ventilation system has been dimensioned for 360 m”3/h which covers the air demand
(both supply and demand) of Enervillas at nominal operation. The corresponding base and
peak ventilation are 276.9 m”~3/h and 468 m”3/h respectively so a SYSTEMAIR SAVE VTC
700 unit has been selected which has a airflow range 250 to 600 m”3/h. The dimensioning
of 360 m"3/h emerges so that all living spaces to have an air supply that covers the needs
of 30 m"3/(h*p) and a satisfactory Air Change Rate, and also the extract rates to ensure
guantities that leave no smells in kitchens, bathrooms and wet rooms. The duct
dimensioning was performed in order not to have air velocities which surpass 2.5 m/s in
order not to have annoying noises and minimize pressure losses in ducts. The unit was
placed in engine room in basement in order to diminish unpleasant noises. Enough space
has been calculated in engine room for the changing of filters. With reference to frost
protection of down stream hydraulic heater coil, an undershooting of about 4°C supply air
temperature leads to a shutdown of the unit. Frost protection of the heat exchanger with a
preheater is not needed as extreme winter temperature (-15°C never happens).

FINAL PROTOCOL WORKSHEET for Ventilation Systems: Initial Start-up
Supply- / Extract-Air Ventilation System with Heat Recovery

Initial Start-up Ventilation System

- l
: |
0 l
I  sum| 360,00 | 360,00 | 41330 | 40070 | 37800 37500 | 364.00 | 363.50 . |

2. Balance of airflow volume [ ent 1 e 12 3 Disbalance
Vi Veor Vi Vo Vi Vioy
mih meh wh mm mm wih
a1s 5
In ace

yes /no

Picture 24: Ventilation Measurements



Picture 25: Ventilation



e Heating Supply -Cooling Supply- Domestic How Water — PV

The heating demand is covered 205 m2 out of 219.69 m2 are with AC (93% of Heating is covered
with Heat Pump) and 14.69 m2out of 219.69 m2 are heated with heating towels (7% of Heating is
covered with Direct electrical)

The cooling demand covered are on the entire surface with AC (recirculation cooling).

The building's CHP is produced through a combined electricity and solar assisted system. More
specifically, the basic unit for the production of domestic hot water is a DAIKIN air-to-air heat pump,
"DAIKIN EKHH2E260PAV3 monoblock”. This heat pump is integrated in a 260-litre hot water
storage tank, which is located in the basement of the building. In addition, a solar collector of
selective type with a total surface area of approximately 2,60 m2 , located on the first floor of the
building, is connected.

The distribution network for hot water for domestic use is carried out through CUSMART pipes. More
specifically, the pipes are flexible copper pipes with thermal insulation through a special PUR jacket.
The average cross-section of the distribution network is ¢18. In addition, due to the short length
occupied by the hot water distribution network, no recirculation system was installed.

In the building 37 solar modules aleo P18, 255W (specifications attached, sheet 1), have been
placed. They are inclined 15° to the horizontal and they face East. With no shading elements and
with efficiency of the inverter 98% , our PV system can harvest up to 13.23 MWh/a.



PHHP Results

All the building data have been imported to the PHPP planning program, verifying that
the Passive House Classic certification criteria are met.

Passive House Verification

Building: [Enervillas
Syesl:|Kato Alissos
Postcode/City: | 28200 Kato Alissos
- 'l Prowinca/Courtry: | Peloponnese GRGreece
Building type: | Masonry
=t I l Climate data s=i:[ud—01 GROMA(a) Patras
1 I it - Climaie zone-[B: Warm Alirude of location ¥Bm
[ i Home owner | Client: | Anaptiksi
Sl | A Wiachaki 1
Postoode/City: [25200 [Kato Achaia
ProwvinceCountry: Peloponnose JGR-EMEDE
Architecture: | &naptiksi Dimitrios Dimopoulos Mechanical engineer: | Anaptiksi
Sl | Ap. Viachaki 1 Sl | A Viachaki 1
PosicodaiCity: | 26200 [Kato Achaia Postcode/City: [ 25200 [Kata Achaia
Provinca/Courtry: | Peloponnoss GR-Greece Prowinca/Courtry: | Peloponnese GR-Greece
Energy consultancy: Anaptiksi Dimitrios Dimopoulos Cortification: | Stefan Pallantzas
St | Ap. Viachaki 1 Siree|- | Anastaseos 112
Postcode/City: | 25200 |I{abn- Achaia PrstcodelCity: | 15669 Papagau
Provinca/Courfry: Peloponnose R Greece ProwincaiCourtry: Peloponizsos |I3R-Gmeu
‘Year of corstruction: 2018 Intesior lesmpesatune winter ["Cl: 20,0 Intesior temp. summer [*C]: 25,0
Mo. of dweling units: 1 Iniemnal heat gaires (IHG) heating case [Wim?: 2.3 IHG coaling case [Wim: 23
Mo. of cooupanis: 31 Specific capacity [Wh'K per m?* TFA]: 204 Mechanical cooling: x
Spacific buliding characioristics with reference 1o the treated floor area
Alternative B
Trealed floor area o 218.7 Critoria criteria Fulifilled ¥
Space heating Hesating demand kMW hi{m?a) 13 5 15 -
Heating load Winr 14 5 L]
Space cooling Coaling & debum. demand kWh/(m?a) T L 18 18
Coolirg load Wik T e 10 y
Frequency of owerhealing [> 25 °C) % - < -
Frequency of excessiwely high humidity (> 12 gfkg) % (1] 5 i) yﬂ.
Airtightnoss Pressurization test resull neg 1/h L 0E
Mon-renewable Primary Energy (PE) PE demand kWhitm?a] 5
. —_
PER demand kWhijm?a) % : o ]
Primary Energy Generalion of renewabils i yes
Renewable (FER) energy (in relation o pro- kWhitmPal 122 # i 120 118
jecied building footprint area) i

7 Empty Tadd Dl rissang, - Mo recuresan

| confirm that the values given herein have been determined following the PHPP methodology and based an the characlesistic

walses of the buiding. The PHPP calculations are atiached o this verficasion.

Passive House Premium?



Picture 26: Verification worksheet of the
PHPP

Energy balance heating (annual method)

25

4,3

Heat flows [K\Wh/{m?a)]

Losses Gains

OMNon-useful heat gains
OExternal wall - Ambient
= External wall - Ground

®m Roof/Ceiling - Ambient

m Floor slab / Basement ceiling
|

]

|

OWindows

O

OThemmal bridge heat loss
E Ventilation

Osolar heat gains
Ointernal heat gains

® heating demand

O

Picture 27: The heating demand balance of the single-family house, calculated by the PHPP.




References

Our website at Passive House Database is:

https://passivehouse-database.org/index.php?lang=en#d 4988



https://passivehouse-database.org/index.php?lang=en#d_4988

