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1. Introduction to the building market in Greece

According to the Hellenic Statistical Authority (www.statistics.gr), in 2 years, from
2018 to 2020, the number of building permits increased from 15,342 to 18,928
(approximately 23.4%) while the new buildable areas for the same period increased
from 3,532,675 m? to 4,129,281 m? (approximately 18%).

From 2018 to 2020 = 23 % increase in building permits

From 3,532,675 m? to 4,129,281 m?> = 18 % increase in new building areas

At the same time there is a large building stock 4,105,637 buildings
(last recorded in 2011) of which 2,990,324 are residential.

The rest are public buildings (schools, hospitals), shops and business premises, hotels,
churches, etc.
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1. Introduction on the building market in Greece M

The average primary energy consumption in Greek residential buildings is 306.55
KWh/m?, in temporary accommodation buildings (hotels) it is 451.06 KWh/m?, while in
public buildings it is 791.32 KWh/m?.

Average primary energy consumption in Greece
Residential buildings: 306,55 kWh/m?

Hotels: 451,06 kWh/m?
Public buildings: 791,32 kWh/m?

New buildings under construction are required to issue an energy certificate but there is
no prevention, specification or requirement

to check the airtightness of the building envelope
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2. Building airtightness M

2.1 Introduction

In Greece, actual airtightness is not taken into account and the official instructions
consider it as a given number around the perimeter of the envelope.

Here is the description mentioned in the official form of Energy Inspection of
Buildings of the Ministry of Environment, paragraph: 2.4.1.6

5.4.1 6. AB‘Eocn'sguvc'rrntu KTIpiou

¥ £voG Kupiou Gral and 1o eidog Twv Kouq:mumuv (mml\tdp:vn aupdpEva znnMn;\n

OUPSPEVD XWVEUTH), TNV NOIGTNTO Twv Xopapdduwv Twy yu! (Onap&n Yuktpivl. ™ PHOYT TwV,
KOupmpatwy HE TV Toixonotia. To £iSog Tou nAalgiou (petahhikd, ouvBetikd, E0Awo), TNV ENUPAEVELD Kal Tov

P OV G kaBdg eniong Kat ané Tig Bup(Beg aeplopol (n.x. oV Kadong) nou niBavéy
unapxouv oo Knpm 0 aBehntog aepiopog nou npokunTel Aoyw SIEITBUGNG TOU EPA HE TOUG NOPANAVL TPONOUG
e&oprdtal and noMAég oUVIOTWOES Kat yia 1o Aéyo auté Bev pnopel eikoha va ekupnBel. Inv npdn, yua tov
unohoyaps tng Sieioduong aépa xpnotyonoloGvial SIGPOPEG EPNEIPIKEG OXETELG NOPOPETPONOINPEVES,
H pétpnon g aepogteyavétnTag Twv avolypdrwy eveg ktiplou katd Tnv evepyelakn enBewpnon dev eival elkoha
EQIKTA. AKOpa dPwg Kal oTiG NEPINTAOELG NIITONOINKEVWY WG NPOG TNV GEPOTTEYAVATNTA TOUG KOUPWHET@Y, N
Bigioduon tou aépa Sev pnopei va npoodioplotel. agou efaprdial Kal and v TeAkn BEon wy KoupwGTLY oTo
Kuplaké kEAupog, tn Suvarétnta Siapnepois aspopo, K.o.
ZLinv napaypago 3.4.2 g TO.T.EE. 20701-1/2010 Sivetat avahutikd o tpénog npoodiopiopol tou aepilopod
Adyw xapapdBwv ané Ta Kougw@paTa VGG KTipiou, avdloya PE ToV TUNO TOU KOUQWLATOS, TNV OVEPSMTWON Kal
10 UAIKG Tou nNAaioiou. kKaBug eniang kat Adyw Tng Sieioduong Tou aépa ané Tig Bupideg aepiopod. Ie nepintwan
nou 3ev undpxel PeAETn evepyelakn andoong pe avakutikoUs unohoylopoUs Tou cepiopol Adyw xapapddwy.
o enBewpntig yia Toug unoAoyiopols AapBdvel Tig TIHES Twv nivdkwy nou Sivovial onv napdypago 3.4.2 ng
TO.TEE. 20701-1/2010.

"The airtightness of a building depends on the type of frames (opening, sliding,
sliding, recessed), the quality of the cracks in the openings (presence of chillers), the
assembly of the frames with the masonry, the type of frame (metal, synthetic, wood),
the surface and orientation of the frames, as well as the vents (eg combustion
chambers) that may be present in the building.
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2. Building airtightness M

2.1 Introduction

2.4.1.6. AspooTeyaveTnTta KTipiou

H aepooteyavétnia evég kupiou eEaptdtal and 1o eidog twv Kougwpdtwy (avolydpeva, oupdpeva endiinia,
oupdpEva Xwveutd). Tnv nowdtnta Twv xopopddwv Twv avolypdwev (Unapin Yuktpiv). T ouvoppoyn Twv
KOUQHGTWY PE Thv Towxonotlia. to eidog Tou nAawiou (peTahMkd, ouvBetkd, EUAWvo). Tnv enupdvela Kat Tov
NPogavatoAlopd Twv Kougwpdtwy. KaBdg eniong kat ané g BuplSeg aepiopol (n.x. eoTiwv Kadong) nou niBavéy
unapxouv oto Ktipo. 0 aBeAntog oeplopog nou npokuntel Adyw GiEioBUGNG Tou 0EPT JE TOUG NOPANGVW TPONOUG
eEaprdtal ané noAAég ouVIOT@OEG Kal yia 1o Aéyo auté Bev pnopei elkoda va extipnBel. Iy npdEn. yia Tov

Aoyiopd tng Bieloduong aépa xpr Gud EPNEIPIKEG OXETELG NUPOPETPONOINPEVES.
H pérpnan tng oepogteyavénTag Twy avolypaTwy EVEG KTipiou Katd Ty evepyelakn enBewpnon Sev eival edkoha
EQIKTA. AKGPO SPwG Kal OTIG NEPINTWOELS MNIOTONOINPEVWY WG NPOG TNV O£POCTEYOVS T0UG PwpdTWY, N

Tou aépa Bev pnopei va npooblopiotei. apol e§oprdrol Ko and v TEAKN BEon Twv KoupwpETwY oTo
KupLake kéAugog, Tn Suvardtnta Siapnepous aepapol, K.0.

Iwnv napdypage 3.4.2 ing TO.TE.E. 20701-1/2010 Givetar avahutikd o tpénog npooiopiopol tou aeplopod
Moyw xapopdduwv ané ta Koupwpata £veg Kupiou, avdhoya PE ToV TUNO TOU KOUQWLATOS, TNV OVEPSMTWON Kal
To uMKG Tou nAaaiou. kaBag eniong kat Adyw g dieloduong Tou aépa andé g Bupideg aepiopod. Ie nepintwan
nou Bev undpxel pehétn evepyelakri anéboang pe avaAuTikoUs unohoyiopols Tou aepiopod Adyw xapapdbouv.
o enBewpnTig yid Toug unoAoyiopols AapBdverl Tig TiPESG Twv Nvdkwy nou Sivovial otnv napdypago 3.4.2 g
TO.TEE. 20701-1/2010.

The unintentional ventilation that results from the penetration of air in the above
ways depends on many components and therefore cannot be easily estimated. In
practice, various empirical parameterized practices are used to calculate air
penetration. Measuring the airtightness of the openings of a building during the
energy inspection is not easy to carry out. However, even in the cases of windows
certified for their airtightness, the air penetration cannot be determined, since it
also depends on the final position of the frames in the building envelope, the
possibility of ventilation, etc. "’
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2. Building airtightness M

2.1 Introduction

In the official technical directive of the Technical Chamber of Greece

paragraph 4.4.2: "Ventilation due to airtightness (air penetration)"

airtightness is divided into three descriptive categories, low, medium or
high airtightness and depends only on the certificates that accompany the frames.

Specifically for the building envelope it is stated:

"For the calculations of ventilation due to airtightness the air penetration through the
structural transparent external surfaces of the building envelope is considered
negligible and is taken equal to zero".
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2. Building airtightness

2.1 Introduction

For the calculation of the general losses, Table 3.23 of the Regulation on the Energy
Performance of Buildings (KENAK) is taken into account
"Typical air penetration values due to cracks per unit area and kind of window".

Type Air penetration (m%h)

Fireplace chimney, wood or oil heater chimney or 20
other combustion stove

Ventilation boxes, e.g., for use with gas appliances 10

Doors with a margin at the bottom> 1.0 cm and in 10
contact with the external environment
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2. Building airtightness

2.1 Introduction

That is to say, a value is theoretically calculated depending on the surface of the window,
no real airtightness measurement is taken into account and everything is calculated in
a conventional way through the above-mentioned tables.

The reference made to the main entrance doors: "... the air penetration from the doors
with a gap <lcm at the bottom in contact with the outside environment is taken to be
zero, if the gap is>1cm it is taken to be 10m*/h."

Type Air penetration (m¥h)

Fireplace chimney, wood or oil heater chimney or 20
other combustion stove

Ventilation boxes, e.g., for use with gas appliances 10

Doors with a margin at the bottom> 1.0 cm and in 10
contact with the external environment
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2.2 Requirements and drivers .M

As of 2017, no upgrade has been made to the existing regulation. This means that
buildings are still being built with outdated guidelines

There is no regulation or national directive regarding the measurement of th
airtightness.
Only for windows and not any incentives in Greece to promote a good building
airtightness.

There is no official testing method accepted and the only limits in the market used
by the freelancer testers are described in the following table:

There are no sanctions regarding the airtightness.

For buildings < 7.500m*

Data Very good Airtightness Good Airti A ge Airti Bad Airtightness
n50: 1/h (Air Change Rate) <07 0,71<n50<1,5 1,51<n50<3,0 231
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2.3 Building airtightness in the energy performance calculation

The building airtightness is an input to the energy calculation, but the values are just
theoretical.

The following table (3.24) is taken from the Regulation on Energy Performance of
Buildings document (KENAK) and shows the default values used for airtightness
calculations.
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Nivaxag 3.24.  Tumés nués SirioBuong atpa Abyw UMapéng XapauGBLY ava HoVada empaveias kar eidog
Table 3.24 Koupdyarog. Typical cif peneralion values due o the presence of cracks per surface unit
and Type of windaw. Air penetralion (m*/h)

AuigBuan rou atpa
Type of opening (glazing, doors, efc.)

Eibog avoiypatog (vaAooTaaia, mopreg K.d.) n%om rlwwsw
i50g avoiyparog (vako ia, TEG K.G. pra lapaBupo 2 3 Building
[mehim?] [mehim?] . s .
N ettt el airtightness in the
KOUpWHATa e EUNIVO TAGITTO XWPIE TaToTToMan
Single Glazed window. non GHIGH. recetsed.supeTimposed opening energy performance
QULING e HOVE UTATIIVGKA, U QEROOTEYES, XWVEUTO, ETAATAT, lculati

avoryops
Fmrv'rel:vllhuulg\uss[dum)und without airfightness 8 13,1 calcuiation
Kopwpa xwpig (n6pra) Kan xwpic ra.
Double glazed window, superimposed sliding, with brushes, recessed
Koupuwpa b BTAG UaAOTTivaxa, eTAAANAG GUROMEVD, HE WIKTPES, - .
Xuveuto, ; '

Opening window, with double glazing, withau! cerlification
AVOOUEVO KOUPWIT, LiE SATAD UaAGTIVAKT, XWpIc TGTOTOINGN.
Frame without glass (door). with airfightness not cerfified
Kolpuia xwpig (mépra), pe Tra pn
‘maronompévn.

Frames wilh metal o PVC frame without cerfification i
Kouguipara pe perahhindg fj ouvBenikd mAaioio xwpig motomoinon

Single glazed window, non-airfight, recessed, superimposed, opening

KoUpuwia pe Hové UoASTIIvaKa, Jn QEPOOTEYES, XWVEUTE, ETEAAMAG,

avoryapEvo.

74 87
Frame mmour glass (doou) and whhout cighiness.

KoUmpuiia Xwpic (mopra) Kol XwpiS. yavémnra,

Double g\uzed window. superimposed sliding, with brushes_recessed.

Kouwpuwya pe SimAG uakomivaxa, EMGAANAG GUDGHEVO, LE WIKTPES,

XWVEUTS,

Qpening window, with deuble, glaring. withoul cerlication.

AVOIYOUEVD KOUQWHA, (i€ BITTAG UGAGTIVKG, TigToToinon 53 68

Frame without glass [duur) with airfighiness oot r-rlﬂled
KoUpuwja xwpic uaAomivaxa (épra), PE GEpooTEyave™Ta pn
‘maronomnyévn.

Frames with metal, PVC or wooden frame cerlified according to EN 12207 (]
Koug@para pe perahhiké, auvBenxé i §iAvo rhaigio pe matomoinon xard EN 12207(%)

Air permeability class based on the lolal surface 1 77
of the window: 2 44
KAdan aeponepaiémrag pe Baan T ouvokiky ;
ETTKPAVEK TOU KOUUIaTOS 5 o
4 05
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2.4 Building airtightness test protocol M

There are not any national guidelines to perform airtightness tests, and not any
specifications regarding the equipment.

There is not any official qualification scheme for airtightness testers, only the seminars
made by the Passive House Institute and our company Aerosteganotita.

Until now there are about 50 qualified testers, freelancers, architects or engineers.

Architectural Aluminium Academy engineers were recently trained in airtightness tests in
order to confirm the good quality of their frames during the installation

Aumit ,\V\WW\

aluminium systems
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2.5 Building airtightness tests performed
2.5.1 Tested buildings

Newly constructed Lidl buildings are mainly inspected as required by their
specifications.

New buildings or under renovation
are not inspected except in cases of
failure where the owner will request the
test to be conducted.

In addition, the use of mechanical
ventilation systems with heat recovery is

not widespread in Greek construction and

the necessary airtightness measurement is
not required by the building regulations.

{
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2.5.2 Database
The available field database on building airtightness levels achieved, made by
www.aerosteganotita.gr since 2011 provides the following results:

The average of the 52 premises remained at their initial state of construction between
1967 and 2015 was n50=6.49ACH.

n50 (52 Existing buildings since 1967 )

16,00

10,00

6,00

4,00
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7 >
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2.5.2 Database M

The average of the 34 refurbished premises between 1960 and 2010 was
n50=3.43ACH

n50 (34 Refurbished buildings since 1960 )

8,00
6,00
4,00
2,00
0,00
OO N N N NN MM T T N0 NN W NN NN O NN NGO O N MM O
e B e T e S S - - B I <= = =, - O\ = = S = T = S = = |
R R R R R R R R R R R B B R B B G G R L R R - - - =R
Adddddddd dddd dddddddddddddd AN A
For buildings < 7.500m*
Data Very good Airtight Good Airtighti Average Airtight Bad Airtight
n50: 1/h (Air Change Rate) <07 071<n50<1,5 1,51<n50< 3,0 23,1
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2.5.2 Database M

Figure 3: The average of the 14 new build premises between 2017 and 2021 was
n50=2.44ACH.

The values represent the average quality of constructions in Greece even though a
very small number of measurement is made.

n50 (14 New buildings since 2017 )

10,00
SIOO \7
0,00
2017 2017 2017 2018 2019 2019 2020 2020 2020 2020 2020 2021 2021 2021
For buildings < 7.500m*
Data Very good Airtightness Good Airtightness Average Airtightness Bad Airtightness
n50: 1/h (Air Change Rate) <07 0,71<n50<1,5 1,51<n50<3,0 231
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2.6 Guidelines to build airtight

At the time of this writing there are no plans to develop guideline/standards in Greece to
introduce airtightness targets for the building industry.

In addition, the Association of Certified Energy Inspectors of Greece, in its official
proposal to the Ministry of Energy and Climate Crisis for the improvement of the
legal framework regarding the energy behavior of buildings, talking about the
airtightness control, states the following (press type PSYPENEP 19/3/2020):

Theodoros Sotirios Tountas F.U.V. Energy consultant fuv@fuv.gr
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2.6 Guidelines to build airtight

» [potdosig yia vioBétnon yeppavikwy TipotuTTwy (DIN 4108-7) 6x1 eupwTraikawv (EN) kal peTprioewy pe
eEadikeupévo kal akpifo eComhiopd (blower-door) TTou Xwpic va TTPOCEEPOUV KATI TIOPATIGVW OTOV
KENAK kai Tic TOTEE, ag@ou n aepooTeyavoTnTa evOg KTipiou TTPOKUTITEN (AN o710 THOTOTTOINKEVES TILEC
QEPOOTEYCVOTNTAG TWY KOUPWUATWY, Ba eykAwpioouv 6Aoug Toug PHeAETNTEG Kal TOUg emMBewpnTEG agol
UTTOpOUV va TTpayuatotroinBolv povo arméd oooug SiabETouy Tov avwTEpw EEOTTAIONO Kal «TTIOTOTTOINUEVO»
(amé moiov dpaye;) EEpouv va Tov XpnoigoTioioly .

"Proposals for the adoption of German standards (DIN 4108-7) non-European
(EN) and measurements with specialized and expensive equipment (blower-
door) do not offer additional value to the Greek energy legislation (KENAK)
since the airtightness is already given by the certification of the frames.

If we apply in Greece the standards for airtightness measurements, there will
be a problem for the Greek energy inspectors since the equipment is very

expensive to acquire, the auditors will not know how to use it and nobody
knows who will train them to do so0.”

Theodoros Sotirios Tountas F.U.V. Energy consultant fuv@fuv.gr
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2.6 Guidelines to build airtight

In other words, the Greek energy inspectors consider that the airtightness testing
method is only a German model for the northern climates and is not necessary in

Greece.

Obviously, this is a legitimate misconception due to the Ministry of Energy's

erroneous official guidance that do not face the envelope as a possible leakage area
and consider airtightness only as a matter of windows and door frames.

This unfortunately reflects the average Greek perception of the word airtightness which
expresses a negative, unhealthy and poor-quality environment.

Theodoros Sotirios Tountas F.U.V. Energy consultant
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2.6 Guidelines to build airtight
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2.7 Conclusion

Nothing has changed officially in the last years regarding airtightness in Greece and
there is not any regulation foreseen on airtightness.

Since April 2023 the first Greek Airtightness Testing Association is formed, aiming
to promote building airtightness in Greece, share and compare results to other
European and Mediterranean countries.

Seleq . www.selea.gr

Bild Tight, Ventilate Right

Theodoros Sotirios Tountas F.U.V. Energy consultant fuv@fuv.gr
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3. Ductwork airtightness

There are no specific test guidelines for ductwork airtightness.
It is stated that the airtightness of the channels is required and their proper sealing is
recommended in the technical specifications for the contractors.

The official Hellenic Technical Specification in effect since 2009 provides the standards for
airducts of metallic sheets in public projects.

The document is based on several European ductwork standards (EN 12237, EN1505, EN
1506) and defines the manufacturing methods.

Regarding the quality control requirements for receipt, it is stated that a visual inspection
must be performed.

Regarding the tightness of the ducts, it is stated that there must be a comparative
measurement of the supplied air amount between vents and fans.

Theodoros Sotirios Tountas F.U.V. Energy consultant fuv@fuv.gr
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http://www.selea.gr/

20220311 ICS: 93.160

IXEAIO EAOT T 1501-04-07-01-01:2022

3. Ductwork airtightness

In 2022 a new draft is published for the

updated version of the 2009 Technical IXEAIO
Specification. DRAFT

The document describes the manufacturing

methods with more details, but still, there are ~ "EAAHNIKH TEXNIKH

; : ; NPOAIATPAGH EAOT
nf)t fmy specifications regarding the TR <
airtightness. SPECIFICATION

The only difference from the latest version is
that the PITOT method is described as a
testing method to confirm the correct
airflow.

However, the practice of checking the
airtightness of the ducts is not known in
Greece.

Therefore, these measurements are not in

AixTua aspaywyisv, amid peTahixd githa

‘Sheet metalair ducts

O evbeyisves mapamprions, afoAcynon ika mpor:
i q 21021;

e edriwons umoBiddovra v mk
& ‘ora mAiguva 210 2120125 /124 1] oo wolfax) 10 2120131 f amn
MEPISTEP1 ATTIKHE.

demand, consequently there are not any Seioor BT by s o

professionals to offer this technique.

Khdon npoAdynang: 10
CEnoT EANHNIKOT OFTANITNIOZ TVIONIOKIHE A Kngeood 50, 121 33 NEFIZTERI
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Thank you for your attention

Theodoros Sotirios Tountas
F.U.V. Energy consultant
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