Single Family House, Ovria, Patras, Greece
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1. Abstract / NepiAnyn

Single family house in Ovria, Patras, Greece
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1.1 Data of building / Aedopéva KTnpiou

Year of construction/
‘ETOG KATAOKEUNG

2021

U-value external wall
ambient (30cm width)/

TiuR-U e€wTepikoU Toixou

0,176 W/(m>3K)

Space heating /
Oépuavon xwpou

13,75

kWh/(m?a)

U-value floor slab/
TiuA-U eda@oTTAaKag

0,537 W/(m?K)

Primary Energy Renewable (PER) /
MpwToyevig Evépyeia amd
Avavewoipeg rnyég (MEA)

36 kWh/(m?a)

U-value Flat roof slab/
TiuR-U dwpartog

U-value Inclined roof/

Tiun-U oTtéyng
KAlpakooTagiou

0,121 W/(m?K)

0,127 W/(m?K)

Generation of renewable energy /
Mapaywyn avavewoiung evEPYEINg

9 kWh/(m?a)

U-value window/
TiuR-U KoupwpaTog

0,85 W/(m2K)
including thermal
bridges

Non-renewable Primary Energy (PE)/
MpwToYyEVAG EVEPyEIa ATTO HN
Avavewoiueg lNnyég (PE)

65 kWh/(m?a)

Heat recovery/
AvdakTnon BepuoTnTag

88%

Pressure test nso/
TeoT TTieONG Nso

0,60 h™

Special features/
EidIKa xapakTnpIoTIKA

Solar collectors for hot water generation




1.2 Brief Project Description

Single Family House, Ovria, 26500, Patras

The project concerns the construction of a detached house, with a
TFA=159,70 m?, which was designed to reduce the requirement for a
conventional heating or air conditioning system. The property is
located in Ovria - province of Patras city. It consists of a ground floor,
a 1* floor and a basement accessible by external stairs. The building
is located within the NE-SW axis, with main openings to the
northeast and southwest. The main functions are developed in the
ground floor area which includes living room, dining room, kitchen,
one bathrooms and one guestroom. The 1 floor consists of three
bedrooms and one bathroom.

The basement is divided into a small heated area (future small
apartment) and a non-heated area used as a garage.

1.2 20VTOMN TTEPIYPAE@N TOU £pYyOU

MelovéTa pe uTTOyElO KAl THAMO OTEyng, OTNV
OBpud, 26500, Ndarpa

To €pyo agopd Tnv amotrepdTwaon uPIoTauevng (oTo OTAdIO TOu
okeAeTou amd 0O.Z.) 2/6popng uovokaroikiag,  em@dveiag TFA
159,70 m?, n otoia oXedIAOTNKE PE OKOTTO va MEIWOEI N ataitnon
oupBatikou cuoTAuatog Bépuavong 1 KAipatiopou. To  akivnTo
Bpioketal otnv T.K. OBpudg, atov Noud Axaiag o€ HIKpr ammdéoTacn
ammd 10 KévIpo TG Matpag. AmroteAeital ammod 1gdyeio, A’ 6po@o Kal
uTtoyelo Xwpo TTpooBdoiyo e egwtepik okdAa. O dgovag Tou
KTnpiou eivalr otnv dietBuvan BA — NA péoa oT1o oiké1edo, PE KUpIa
avoiygata oT1o véto kal otnv avatoAj. O1 KUpleg Asitoupyieg
avaTmTuooovTal OTOV XWPEO TOU Io0YEioU TToU TTEPIAAUPBAVEI GaAdVI,
Tpatrefapia, Kouliva, éva PIKPO UTTAVIO Kal £€va OWMPATIO QIAOEEviag.
2tov A’ 6po@o TTou atroteAsital amd  Tpia uTTVOdWHATIa Kal €va
Meya@Ao ptravio. To utréyelo atroTeAciTal atrd éva BEPUAIVOUEVO XWPO
(MEANOVTIKN yKapooviEpa) Kal Pn Bepuaivépevo Xwpo (YKapdd).



1.3 Responsible project participants /
2UMMETEXOVTEG UTTEUBUVOI YIa TO £pYO

Architect/
ApXITEKTOVAG

Technical Office Zacharopoulos
(ECODOMI)

www.ecodomi.gr

Implementation planning/
2xedIaoudg uhoTToinong

Eleni Zacharopoulou
www.ecodomi.gr,
https://www.linkedin.com/in/eleni-
zacharopoulou-a03777b6/

Building systems/
H/M

PROJECT15
TCavvy ANefigaTou 64,15669 Matrayou, Greece

Structural engineering/
2T1aTIKA Mnxavikn

Technical Office Zacharopoulos
(ECODOMI)

www.ecodomi.gr

Building physics/
®duoikdg Kripiou

Eleni Zacharopoulou
www.ecodomi.gr,
https://www.linkedin.com/in/eleni-
zacharopoulou-a03777b6/

Passive House project
planning/

Evepyelakog Zxediaouodg
Passive House

Eleni Zacharopoulou
www.ecodomi.gr,
https://www.linkedin.com/in/eleni-
zacharopoulou-a03777b6/

Construction management/
Alaxeipion Kataokeunig

Technical Office Zacharopoulos
(ECODOMI)

www.ecodomi.gr

Certifying body/
dopéag MaTotroinong

Stefan Pallantzas, Hellenic Passive House Institute

Certification 1D/
ID MioTtotroinong

42317 _HPHI_PH_20240402_SPA

Project-ID
(www.passivehouse-
database.org)

ID ‘Epyou
(www.passivehouse-
database .org)

6945

Author of project documentation /

2UVTAKTNG TOU TTAPOVTOG £YYPAPOU

EAENH @QMA ZAXAPOMOYAOY
AIMNA. MOAITIKOL MHXANIKOX
MOA/KHE EXPARE NANEN/MIOY MATPON
MEAOZ T.EJ. AP. MHTPQOY: 148835

Eleni Zacharopoulou , Patras, 10/05/2024



http://www.ecodomi.gr/
http://www.ecodomi.gr/
http://www.ecodomi.gr/
http://www.ecodomi.gr/
http://www.ecodomi.gr/
http://www.ecodomi.gr/

2. Geographical location of the Passive Single Family
House in Ovria, Patras

Picture 1. The location of the Passive House from Google maps
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3. Floor plans of the Passive Single Family House in
Ovria, Patras
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Picture 3. Floor plan of the ground floor
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Picture 4. Floor plan of the 1** floor

The detached house consists of 3 floors, the ground floor, the first floor and the basement.
The basement floor plan is shown on Picture 2 and it includes two bedrooms, the utility room and
storage areas. The ground floor plan is shown on Picture 3 and consists of the living room, the
dining room, the kitchen, a guest room and one bathroom. The first floor is shown on Picture 4 and
consists of 3 bedrooms and one bathroom. The main entrance of the building is located on the
northeast. The two floors are connecting with interior stairs. The house has large areas of
balconies, which implies an increased thermal insulation demand due to extra losses through the
envelope.
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4. Construction details of the envelope

1. Exterior wall assembly

The building is constructed with reinforced concrete frames (slabs, columns and beams) and
30cm thick brick walls, lime plastered from the inside. The building is thermally insulated,
with external insulation of 15 cm thick EPS80 with A=0,031W/mK, all around its perimeter.
The exterior brick wall assembly has a U-value= 0,176 W/m2K and the concrete sections a
U-value= 0,149 W/m2K.

Picture 5. Placement of the exterior insulation of the thermal envelope
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2. Basement exterior wall and floor slab assembly

The insulation of the basement walls and the basement floor slab has been placed
internally, with EPS80 that had a thickness of 5 cm in the walls and 5 cm on the slab. The
external wall insulation of 12 cm thickness covered up the 30% of the external basement
walls. The U-value of the external concrete wall of the basement is 0,543 W/(m2K) and for
the basement slab (ground) is 0,537 W/(m2K).

Picture 6. Basement wall and slab insulation



3. Roof/ Ceiling

The roof consists of two independent parts: the flat roof slab and an inclined slab that covers
the internal stairs which leads from the 1* floor to the flat roof slab. The flat roof part consists
of the concrete ceiling slab, the insulation layer and a final waterproof ceiling. The inclined
slab is consisted of a steel roof construction with panels with A=0,026 W/(mK) as coverage
and an insulation layer of 20 cm within the panels. The insulation layer for the flat roof slab is
EPS 200 with A=0,030W/mK and 20 cm thickness. The roof assembly has a U-value = 0,121
W/(m2K) and the inclined roof a U-value = 0,127 W/(m2K).

Picture 7. Flat ceiling roof and inclined roof details
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4. 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.

For example, the up and down surfaces of the balconies were covered with EPS200 with
5cm thickness and the thermal bridge y-value is calculated 0,416 W/mK.

Picture 8. Balcony insulation
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Picture 9. Balcony thermal bridge
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5. 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. The frames are Kémmerling 88MD foam inside with Uf=0,95 W/(m?K)
and triple insulated glazing 4+4solar-14-4+4 with Argon THERMIX as glazing spacer and
with Ug=0,6 W/(m2K) and g- value=0,54.

AW 3

Picture 10. Details of the installation of the windows
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Picture 11. Window installation
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5. Description of the airtight envelope; documentation of
the pressure test result

The airtightness is essential in the construction of a passive house, so that the uncontrolled
heat losses are minimized. The basic blower door test system includes three components: a
calibrated fan, a door panel system, and a pressure measuring device. The blower door fan
is used to blow air into or out of the building, creating either a positive or negative pressure
differential between the inside and outside of the building. This pressure differential forces air
through all holes and penetrations in the building enclosure. The tighter the building (e.g.,
fewer holes), the less air is needed from the blower door fan to create a change in building
pressure. For a Passive House project, the goal is to achieve ns,= 0,60h? or lower at a
pressure of 50 Pa.

The blower door test was performed after finishing the internal airtightness layer (plastering)
and it showed the average performance of n5,=0,59 1/h.

BUILDING LEAKAGE TEST

/ Hellenic Passive House Institute
= . AAHNIKO Anastaseos 112
III INXTITOYTO Papagou , Attika 15669
ACH Y KTIPIOY Email: info@eipak.org Website: www.eipak.org

Date of Test: 14/2/2022 Test File: Georgoulopoulos

Technician: Stefan Pallantzas
Project Number: 009

- Cu : Popi Michal, slou Building Address:  Single Family House
- Nikos Georgoulopoulos Gorgopotamou
Gorgopotamou Ovria
Ovria Patras, Achaia 26500
Patras, Achaia 26500
Phone:
' Fax:
-y, = =
Pressurization
= / Test Results at 50 Pascals: Depressurization Er . Average
A A' "/’, V50: m*h50 (Airflow) 239 (+/- 1.1 %) 213 (+/-1.2%) 226
4 - . (A50i/h (Air Change Rate) 0.63 056
y ) w50: m?*(h-m? Floor Area) 1.94 1.72 83
( ‘v&b \ q50: m¥(h-m? Envelope Area) 0.53 0.47 0.50
/’ Leakage Areas:
/L Canadian EqLA @ 10 Pa (cm?) 920 (+/- 2.2 %) 82.3 (+/-2.3 %) 87.1
cm?*m? Surface Area 0.20 0.18 0.19
- LBLELA@ 4 Pa(cm?) 484 (+/-3.6 %) 435 (+/-39 %) 460
‘ cm?m? Surface Area o.n 0.10 0.10
Building Leakage Curve:
Air Flow Coefficient (Cenv) m®/(h-Pa~) 17.9 (+/- 5.8 %) 16.2 (+/-6.3 %)
Air Leakage Coefficient (CL) m¥(h-Pa") 17.9 (+/- 5.8 %) 16.2 (+/-6.3 %)
Exponent (n) 0.662 (+/-0.016) 0.658 (+/-0.018)
Correlation Coefficient 0.99955 0.99945
Test Standard: EN 13829
Test Mode: Depressurization and Pressurization
Type of Test Method: B
I Regulation complied with: PASSIVE HOUSE n50<0.6 1/h | <_j

Picture 12. Blower Door Test Results
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In order to achieve the airtightness goal, the airtightness layer was the internal plaster. The
windows were sealed in their perimeter with special airtightness tapes, all the connections of
ducts to the thermal envelope with airtightness collars and special airtight electrical junction
boxes were installed.

Picture 13. Windows airtight installation
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Picture 14. Sealing collars on ducts
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6. Planning of ventilation ductwork

In order to reduce heat losses through ventilation, a dual-flow mechanical ventilation system
with high efficiency air-to-air heat exchanger unit was installed. The normal air-flow is 140
m3/h (annual average value). The unit is PICHLER - LG 350 System VENTECH with
effective heat recovery rate 89% and the humidity recovery rate is 75%.
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Picture 15. Basement ventilation plan
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Picture 16. Ground floor ventilation plan
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Picture 17. 1* floor ventilation plan
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7. Building services (heating, cooling, DHW)

The heating and cooling demand is covered by two air conditioners split unit, DAIKIN model
FDXS25F, 3,2kW each and COP=4,00. Each split unit is connected with ducts, that supply
air in all rooms. One unit covers the heating needs of the 1% floor (3 bedrooms, 1, W.C, and
hallway) and the second one covers the heating needs of ground floor (kitchen, dinning
room, living room, guestroom and 1, W.C.)

The heating demands are alternatively covered by an airtight fireplace Lotus Unico in the
living room.

For the domestic hot water, a water tank of 160It has been installed (model MasterSOL Eco)
with 8 m? solar panels on the roof of the building which covers all of the building DHW
demands.



Picture 18. Split unit air condition at the 1* floor

MasterSOL Eco HAakog Osppooipuvag O % 4
160 Aitpwv Glass TpirmAng Evépyslag pe
3T.U. ZUNMEKTN

Kwbikog: 14872695

TR ARA M # AEAOYNoE To TIPOIdY o EEENEN TiUAG

BAoika XapakTnPLoTIKA:

« Xwpnukotnta: 160 It

+ TputAng Evepyelag

+ TOTMOG ZUANEKTN: ETTAEKTIKOG
+ YAO Aoxeiou: Glass

O nhiakog Beppooipuvac MasterSOL £xel xwpnukotnta 160 Mtpa Kat eivat
KATAAANAOG yla va KAALWPEL TIG QVAYKEG {EOTOU VEPOU £0G Kal 4 ATOHWV.

OL XpHOTEC TTOL TOV EXOUV AYOPAOEL ToV EeXwpilouv Kupiwg ylati Siatnpel
Te0TO TO VEPO YIA APKETH WPd.

Picture 19. DHW installation
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8. PHPP calculations

All the building data have been imported to the PHPP v9 planning program, verifying that the
Passive House Classic certification criteria are met.

Passive House Verification

Eullding: idstsohed houes
Efnoat  OREDPOTAMDILU
oG o oo CIty - DeE0D el
Frov Poah oty - PATRA B Ho 2R o
B |l e Ry e
Climahe clata S ot ud—0r ORCG0d s Fatrac

Climahe zoresc 6 'Warm Al of kxadin SEm
Home ownar | Clend: | HIED & GEQRODULOPDULD &
Sy

o ho oI i Ry

v | s @ iy

Arohitecture:  TECHNICAL OFFICE ZACHARDPOULD § (ECODOMI Meohanioal snginesr: | FROJECT 16
Seoot {IDANKI CHRY B0 EPATHI 8 et ITE. ALEVIZATOU &4
P booa ity - 28224 S hooa T by BEEE IPAPAGOL
Pl neCownry - PATRAE {GREECE Frowi ooty ATHEN SOREECE {2-Mon-nesidential building
Enasngy conculsneg : | ELEN TACHARDPDULOU (ECDODMN Carsoadion: | ETEFAN PALLANTZAE
Cineadt-  FAMMNIL CHEY BD EPATHI 8 Stroad- | HELLEKIC PA R BNE BDUEE 1K ETITLTE
o boosaCiny : BEesd Foes fo o ity
P 1ol ac s Cioianidry {BREECE =il ra Cinerirg - ATHEN BAOREECE

g o (S0 B i o e OF Barmeerabung winbar [MC] el oF Bernp. &L [0
P o il | ey LS rbomal Feoal gaing (G| Feading casa '.-'-."""l | MG conling casa i
P of CaoC DS Spmanci i Capacity Pl o e TRA] Paflens i Caad Cooeolimy
Tramie banldeeg charsctanateey with eferesos be S reested| Seor ores
) N e # AREInE =
Trehed o anea ___ 187 Crfisria __Furmegy
Epmos Reating Hewirag ceimard KWTimaa) 13,73 . E-"--i-:-"" o
ol g o Wil 14 x i_____-____
Epaos oooling Conling & ciadiam. caimared KT | W‘l 5 :-1‘21 ---------------
Cionding losaed Wim? 10 x - yes
Freguancy of owartaaling (= 25 °C) % = 5 .-""-"" =
Frecpuancy of encassivaly high humidity (= 12 gkgl % 5 10 Yes

Alrfighinece e 2k o hesl resiul ren 1

Hon-reneusble Primary Energy (PFE)  PE demard KW

: """"" b Tl hl

FER demard K] 36 x - =

Frimary Ensngy (Ganeraiion of Perewall a i E E
Renswabls (FER) aregy (i relafion fa pros KWTReesa) 9 2 1 - : - :
ehiod bl i ook rk [P [, s

Corf i dak B val Ll g v Feled i Pty Enilis chalaimnd masad f0d o imeg B FHFF

METICI Oy 2N Damel an e aeehve Houes Clasclo?

charmchen sl valuds of tha bidldna. Tha FHPF calculaflons ang el b s werl ool on
5 Al £ LT
i H {ELEHI {ZACHARDPOLULOU i
L : EAENH G0MA E.:l:ﬂ-'h"‘:l:'in'ﬁ:lll'
0 -y AINA. NOAITIEG] MHEANIEOT

i FLAREN MY
&P MHTPDOY: LAREDS

1AM 327 - NA

OEHE EX§
WEADT T.E
IAN, &l
THA

Picture 20. Verification worksheet of the PHPP v9.
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Energy balance heating (monthly method)
40
35 U5
ONon-useful heat gains
OExternal wall - Ambient
T 10,3 20,8 B BExternal wall - Ground
BRoof/Ceiling - Ambient
25 4— || EFloor slab / Basement ceiling
=
£ o
£ o
T 20- :
3 mneighbour
B OWindows
5 =
o
15 4
OThermal bridge heat losses
@Ventilation
10 - usolar gains
minternal heat gains
®heating demand
5 4
o
0 - o
Losses Gains

Picture 21. The heating demand balance of the single-family house in Ovria, Patras,Greece
calculated by the PHPP

Most of the heating losses are caused by the windows and the external walls to the ambient.
On the contrary most of the heat gains come from the windows and the internal heat gains
account for about one third. The remaining heating demand is about 13,8 kWh/(m2a).

Project Documentation Page 23 of 24 07/2021



9. Construction costs

Total building cost (VAT and taxes included): 120.000 €
The landscaping works are not included.
The cost for the building was only 7% more than the current standard building cost in

Greece.

I. References

° Passive House Data Base:

https://passivehouse-database.org/index.php#d 6945



https://passivehouse-database.org/index.php#d_6945

