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Introduction

ATTMA

Air Tightness Testing & Measurement Association
UK Based

Operate in UK, UAE, Poland, Spain, Australia & New Zealand

Operates:

* Auditing

* Quality Control
 Technical Support

We are:
* Independent — not owned by anyone.
» Not for profit — we reinvest every penny

‘Why Do We Lodge Tests?

Building Control / Approved Inspectors
Gain real world information

Protect the industry

Reduce administration

Eradicate bad practices

Fair Funding

N o g MR

Quality Control




How Do We Lodge Tests?

P w NP

Direct lodgement from Fantestic & Tectite
Drag and drop the raw data files

Csv upload

The ATTMAIOS Testing App
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Data

- 875,500 tests completed to date

- 600 per working day on
average.

- UK use AP50 as the testing
metric and not n50.

Data

Lodgement Count (Date Lodged) by Month (Dwellings & Non-Dwellings)

0K
January February March April May June July August September October November December

The UK has increased the total number
of Lodgements by around 10% every
year for the 5.5 years we have been
collecting data




Data

Lodgement Count (Date Lodged) by Month (Dwellings & Non-Dwellings)
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The impact of the Coronavirus can

clearly be seen as the UK shut down
for around 6 weeks, with construction
continuing shortly after

Data

‘ Average of Air Permeability by Year (AP50, Dwellings)

Year 2015 @2016 2017 @2018 ®2019 @2020

The average AP50 falls by ~3% each
year. At this rate it will take over 20
years to reach net-zero homes!
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Data

Average of Air Permeability by Year (AP50, Dwellings)

Year 2015 @2016 2017 @2018 2019 @2020

Month

The average AP50 falls by ~3% each
year. At this rate it will take over 20
years to reach net-zero homes!
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Data

Construction Type Percentage (UK)

9
Steel Frame 5%'F, 1%

Timber Frame

8%

Construction Type

@ Block & Brick
Concrete @ Concrete Frame
14% @ Timber Frame
@ Steel Frame
@ Other or not known
®ICF

SIPS

® Plasterboard
Block & Brick 70%

70% of homes in the UK are still built
using traditional methods (lightweight
block, brick)
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Data
Construction Type Percentage (UK)

SIPS
Block & Erlc: 1.62%

Construction Type

® Timber Frame
@ Block & Brick
® Steel Frame
SIPS
@ Other or not known
® Concrete Frame

®ICF
Timber Frame
90.74%

However, in Scotland, more than 90%
of homes are timber frame!
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Data

Construction Type & Average Air Permeability (Dwellings)

® CountofLodgementiD

Average of AirPermeabilityRate

<

0.M

CountofLodgementID

Block & Concrete Timber Steel Frame  Other or CF SIPS
Brick Frame Frame not known

0.0M

Evidence shows that traditional block
construction is the worst performing
material to use. Perhaps we would
expect better from SIPS and ICF
though?
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Ventilation Type by Year

015 elilE]

oK 50K 100K 150K 200K

Interestingly, we are building more

homes with mechanical ventilation,
though it is still valid to build homes
with very little ventilation.
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Ventilation Type by Year

20774 S26362

50K 100K 150K 200K

Homeowners are often expected to
‘hope’ the wind is in the right direction
to provide air changes.
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Ventilation Type by Year

0% 50% 100%

In fact, more than 62% of homes are
constructed using ‘background’
ventilation types.
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Summary

Advantages:

Very easy to lodge, many from existing software
(Tectite / Fantestic)

Speed is very fast — uses Microsoft Azure server

Deviations process allows us to live review any
deviations from the test standard

Disadvantages

Lots of data was set as ‘free text’ in the early
days making it hard to analyse

We don’t record the reasons for failure — ye
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gmmary

Buildings are becoming more airtight, however,
it is at a very slow rate.

We are fortunate to test more than 50% of all
new construction. This number may increase to
100% in a new regulations change.

ATTMA has significant amounts of data that can
be analysed as required. If you would like to
know more, please contact me.

19

Questions

I'll be happy to take questions at the end
(10:55am).
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;'Building airtightness improvements
in the Flemish building stock
analysis of BCCA database

Maarten De Strycker — mds@bcca.be

AIVC - Tightvent Webinar | 19-01-2021

AIR TIGHTNESS TESTS IN FLEMISH REGION

m 2 options in EPBD regulation in Flemish region in Belgium:
B Default value of 12 m3h per m? heat loss area (v50)
B | eakage rate measured in guality framework (since 1 january 2015)

B Quality framework organised by BCCA

B Reference document in Belgium: STS-P 71-3 (referring to european standard)

B |nitial qualification of testers:
Optional theoretical course (1 day — building physical background, STS-P 71-3 and operational aspects of quality framework)
Theoretical exam (1.5h — 50questions multiple choice)
Practical exam (3 h — full test on site and measurement report)

B Random inspections:
10 % inspections on site to verify correctness and reliability of measurements
10 % inspections of test reports to verify correctness and completeness of test report

B Other regions (Walloon, Brussels): no quality framework (yet), no systematic registration of test results

S}
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DATABASE BCCA

B Information entered in BCCA database by qualified testers:
B Administrative data (address, ...)
Main destination (residential, office building, schoal, ...)
For multifamily buildings: if tested as a whole or as individual units
Planning and timing of test
Leakage rate (m3/h)
Heat loss area (m?2) and/or internal volume (m3)

Full test report (.pdf, pictures, ...)
B SMS with leakage rate after test to facilitate random inspections
B No details about the sources of leakages

B Yearly statistics available since 2015

<)
3 BCCA
Main destination of test building
% % % % % %
2015 2016 2017 2018 2019 2020
B dwelling mflat multifamily building ®school M other
<)

BCCA




STATISTICS

v50 [m¥h/m?]

Average v50 [m¥h/m?]
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n50 [1/h] - all data

20% 21% .
17%
% %

STATISTICS

19%
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n50 [1/h] - subset (only known V)
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2,36 22 300 218 2,31 203

% % % % % % ’ —

2015 2016 2017 2018 2019 2020 0
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H<=06 HM06-2 W2-4 WM4-6 HG6-15 BCCA

B Database contains data for mostly residential buildings and mostly individual residential units

® No evolution towards a better airtightness in Flanders over the last 6 years
B Since 2015 the average v50-value remains more or less the same

B No details about the sources of leakages

BCCA




QUESTIONS?

B mds@bcca.be

W http://www.jeconstruisetanchealair.be/newsletters/

BCCA

For quality and
confidence In
the construction

sector

BELGIAN CONSTRUCTION CERTIFICATION ASSOCIATION NPO

www.bcca.be — mail@bcca.be
Aarlenstraat 53 — 1040 Brussel
+32 (0)2 238 24 11
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BUILDING AIRTIGHTNESS IMPROVEMENTS
IN THE FRENCH BUILDING STOCK

Analysis of CEREMA database

Adeline Mélois, Bassam Moujalled

AIVC Webinar - Building airtightness improvements
of the building stock- Analysis of European databases

AIRTIGTHNESS IN THE EP-REGULATION RT2012

* French indicator: q,, = = Qura—surf

ATbat
q, = airflow rate at 4 Pa
Arpe = envelope surface area excluding lowest floor

* Limit values for residential buildings:
*  Single-family houses: q,,< 0.6 m3 h't m2 (ng=2.3 h'?)
*  Multi-family buildings: q,, < 1.0 m3 k™t m=2

* Default values for non-residential buildings
* qu=170r3.0m3h1tm?

[ § ] AIVC Webinar - Building airtightness improvements #
19-01-2021 m
RepusLIQuE of the building stock- Analysis of European databases Cerema
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TESTERS QUALIFICATION

* Mandatory justification:
e Airtightness measurement performed by a qualified tester
e Certified Quality Management Approach

* National qualification scheme for testers:
e reference: ISO 9972 + French standard (FD P50-784)
e qualifying State-approved training + examination
e testing experience (minimum 10 tests)
e vyearly follow-up checks including a national database

e September 2020: 896 qualified testers

5’3.“%“ 19-01-2021 AIVC Webinar - Building airtightness improvements # Cerema
FRANCAISE

of the building stock- Analysis of European databases
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AIRTIGTHNESS DATABASE FIELDS

* Building general information: owner, location, use, year of the construction,
year of the rehabilitation

* Special requirements: label, certification

* Building main characteristics: main material, constructional type, insulation,
ventilation system, heating system

* Measurement protocol: tester, date of measurement, measurement device,
time of measurement (building state), method

* Measurement input data: envelope area (excluding low floor), floor area,
volume

* Measurement results: C, n, q,,, Ns,, uncertainties

* Leaks: classification of the leaks (46 categories)

En AIVC Webinar - Building airtightness improvements
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FRENCH DATABASE OVERVIEW

Analyses in 2020
-> 380 503 tests
performed until 2018

En 19-01-2021 AIVC Websinar - Building airtightness improvements
;3',’%,'&%5 of the building stock- Analysis of European databases
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FRENCH DATABASE OVERVIEW

Distribution according
to the building use

:

®  Non-residential buildings

= Multi-family dwellings

B Single-family houses

Distribution according
to the construction phase

q1

® At commissioning
m  During occupation

= During construction

= Before retrofiting

Ex 19-01-2021 AIVC Webinar - Building airfightness improvements
RepusLIQuE of the building stock- Analysis of European databases
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EVOLUTION OF THE TESTS RESULT

Single-family houses Multi-family dwellings Non-residential buildings
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EVOLUTION OF THE TESTS RESULT

Single-family houses performance
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EVOLUTION OF THE TESTS RESULT

Multi-family dwellings performance
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DATA FOR RENOVATION
1 560 tests on renovated buildings (EP regulation for renovation)
Single-family houses (N=293) Multi-family dwellings (N=1 069) Non-residential buildings (N=198)
6.0 6.0 60
551 551 55
501 501 50
457 457 45
—~ 401 =~ 401 T 40
B asd g as! E 35
L 304 f: 304 l 30
T 251 25 B 25
"3 201 3 20] S 20
S s S s S s - ]
B . 10— ————— - -
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0,01 0,0
ter Réception Initial Chantier Réception Initial Chantier Réception
(N=30) (N=54) (N=208) (N=120) (N=103) (N=848) (N=18) (N=T5) (N=105)

Initial = before renovation / Chantier = during renovation / Réception = after renovation
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AIVC Webinar - Building airfightness improvements
of the building stock- Analysis of European databases

£ Cerema

10




DATA REGARDING LEAKS LOCATION

Number of observations for 10 leaks identified on single-family houses
with the highest median q,, value
(from the sample of 121,478 measurements on houses)

35% 045
20% 0.44
0.43
25%
- 042 &2 A Main envelope area
< 20% 041 Wall, roof and floor junctions
% 5% 0a E C  Doors and windows
w 03 & . Building component penetrating the envelope
39 ©
10% Trapdoor
0.38 F Electrical component
5% 037 Doorfwall and window/wall junctions
0% 036 H Wood-burner, chimney, elevator, cooker hoad. .
F5 AL B3 D7 F2 G4 H3 E1 E2 E3
Identified leaks
mmm Qccurrences —0—qad_med
Source : A.B. Mélois, B. Moujalled, G. Guyot, V. Leprince, Improving building lope k from analysis of 219,000 certified on-site
air leakage measurements in France, Building and Environment. (2019).
5;5.“%”! 19-01-2021 Af\VC We.b\'{mr - Building u'\r.v'\ghmess improvements # cerema
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FRENCH DATABASE FOR DUCTWORK AIRTIGTHNESS

Regulatory context:

Tests only for class A, B or C in EP-calculation
Mandatory tests and minimum class for Effinergie labels

Justification:

Airtightness measurement performed by a qualified tester

National qualification scheme for testers:

reference: French standard (FD E51-767)

qualifying State-approved training + examination
testing experience (minimum 10 tests)

yearly follow-up checks including a national database

December 2020: 123 qualified testers

En
REPUBLIQUE
FRANCAISE
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19-01-2021 AIVC Webinar - Building airtightness improvements ¢ Cerema

of the building stock- Analysis of European databases
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Evolution of the number of tests

FRENCH DATABASE FOR DUCTWORK AIRTIGTHNESS

Distribution according
to the construction phase

2019 [ 133
At commissioning

2013 [ 740 o

construction —

ductwork

10,

2017 [ 612 installed Avk
2016 [ a7
2015 N o9 i

construction
2014 [ 144

4%
2013 J 20
2012 | 16 other
En o AIVC Webinar - Building airtightness improvements.
RepuBLIQUE oo of the building stock- Analysis of European databases # Cerema
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M Single-family houses

FRENCH DATABASE FOR DUCTWORK AIRTIGTHNESS

B Multi-family dwellings
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FRENCH DATABASE FOR DUCTWORK AIRTIGTHNESS
O
S I
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Test result
En o AIVC Webinar - Building airtightness improvements.
RePuBLIQUE o002 of the building stock- Analysis of European databases
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FRENCH DATABASE FOR VENTILATION SYSTEM

* Regulatory context:
* New regulation for building RE2020: from January 1st, 2021
* Ventilation: mandatory check and measurement for residential buildings

* Justification:
*  Promevent protocol (similar to EN14134) performed by a qualified tester

* National qualification scheme for testers:
* Being defined at the moment
e Similar than envelope and ductwork airtigthness
e Better process to collect data

AIVC Webinar - Building airtightness improvements ¢ Cerema

En
RéPUBLIQUE 19-01-2021 £ 1he bulldi o Al ot E et
FRANCAISE of the building stock- Analysis of European databases
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FRENCH DATABASE FOR VENTILATION SYSTEM

HOpenPromevent
* Private database:

by DooApp Evolution du nombre de
syslemes controlés

L'évolution, année par année du nombre de systémes controlés

https://open-promevent.fr/

En AIVC Webinar -
19-01-2021
',‘E;‘,“%A%“EE of the building st
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THANKS

adeline.melois@cerema.fr
bassam.moujalled@cerema.fr

AIVC Webinar - Building airfightness improvements
of the building stock- Analysis of European databases

19-01-2021

02/06/2020

18



U.

PORTO

FEUP

Residential buildings airtightness
frameworks: A review on the main databases

and setups in Europe and North America

Irene Poza-Casado, Vitor E.M. Cardoso, Rigardo M.S.F. Aimeida, Alberto
Meiss, Nuno M. M. Ramos, Miguel Angel Padilla-Marcos

RG Architecture & Energy, Universidad de Valladolid
CONSTRUCT-LFC, Faculdade de Engenharia (FEUP), Universidade do Porto
Department of Civil Engineering, School of Technology and Management, Polytechnic Institute of Viseu

19t January 2021, Webinar — Building airtightness improvements of the building stock. Analysis of European 1
 Tightvent databases
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* Introduction
* Objectives
* Why are airtightness databases useful?
* Normative airtightness frameworks
* Whole building airtightness databases
e Structure
* Measurement data acquisition
« Strengths, weaknesses, opportunities and threats
* Conclusions
* References
* Acknowledgements
Residential buildings airtightness frameworks: A review on the main databases and setups in Europe and North America, Irene 2

Poza-Casado

; Tlghwent 19t January 2021, Webinar — Building airtightness improvements of the building stock. Analysis of European databases




1. Introduction

« growing interest for airtightness
 fast spread of regulatory frameworks

« stricter requirements, schemes for testing and quality
control

 creation of airtightness databases

Residential buildings airtightness frameworks: A review on the main databases and setups in Europe and North America, Irene

Tightvent Poza-Casado
; ug sore 191 January 2021, Webinar — Building airtightness improvements of the building stock. Analysis of European databases

2. Objectives

* Explore the main airtightness databases
Data available
Input scheme
Purpose
Analysis
Structure
Requirements

+ Compare databases
Differences
«  Gaps
Strengths and weaknesses
*  Problems and opportunities

Residential buildings airtightness frameworks: A review on the main databases and setups in Europe and North America, Irene

Tightvent Poza-Casado
; ug sore 191 January 2021, Webinar — Building airtightness improvements of the building stock. Analysis of European databases




U.

PORTO

3. Why are airtightness databases useful? o

* demonstrate compliance with regulations

* input data for buildings energy and ventilation estimations

* information for modelling and designing

» factors are the most important

* evaluate building design, construction practices and quality

* develop guidelines

» evaluate the effectiveness of individual measures

* visualise time trends

* evaluate the progress of the built stock

» compare the building performance with other countries

Residential buildings airtightness frameworks: A review on the main databases and setups in Europe and North America, Irene 5

- T"’"'W"' T;:i-;izarg‘;om, Webinar — Building airtightness improvements of the building stock. Analysis of European databases
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4. Normative airtightness frameworks

« Europe: EPBD (nZEB)
*  Airinfiltration control
*  No specific requirements
»  Different approach in each country

* North America: national energy codes
« Airinfiltration control
» Different energy policies in each state or region

Residential buildings airtightness frameworks: A review on the main databases and setups in Europe and North America, Irene 6
Poza-Casado

; Tlghwent 19t January 2021, Webinar — Building airtightness improvements of the building stock. Analysis of European databases




Country Units On-site Country Units
testing
mandatory values Norway £ bt <15
Austria e (8 Natural vestilation < 3 Kot
Mecharical ventilation < 1.5 mandatory Russia e Wi Natural ventilation < 4
Belgium = [ <06 Not Mechanical ventilation < 2
Brussels mandatary Slavenia s wt Natural ventilation < 3
Mechanical ventilation < 2
Basnia ™ h Katural ventilation < 3 Kot Spain e nt Compacity Vs 2: <6
Mechanical ventilation < 1.5 mandatory Videzd:i<3 mandatory
Croatia i [ Natural veatilation <3 Not Swaden qu mifjvm’) <06
Mechanical ventilation < 1.5 mandatory mandatary
Crech s Wt Natural ventllation <45 Not Switzerland ™ mifiem’  Kew buikdings: Katural Kot
Republic Mechanical ventilatian < 1.5 mandatary ventilation < 2.4 mandatary
Hoal recovery system <1 Mechanical ventilati
Denmark Wi em’) T ] Kot Rencvations:
Aumf Areer >3 < 0.3 mandatory wentilation < 3.6
France g mfihmd) Slﬂg!e-la'ﬂ:!\l <06 Mandstory Mechanical ventilation < 2.4
Muti-family < 1 United L™ m i <10 Mandatory
Gamany £ he Natural  ventiation < 3 Kot _ Kingdom
{esceptions  with  active  mandatory usa [ nt < 3climate zone 3 1o & Mandatory
components < 1.5) <5 climate zone 1and 2 {depending on
Mechanical venilation < 1.5 state  leved
lealand L mifiem?) <3 Kot speed of
mandatary national
Ireland s miffemd) <5 Mandatory energy  code
Latvia [ mifilvm’)  Natural ventilation < 3 Not adoption]
Mechanical ventilation <2 mandatory recommended values
Heat recovery system < 1.5 Poland L™ Wt Katural ventilation < 3 Kot
Lechtenstein  qs mifina®)  Wew  bulldings:  Natural Mot Mechanical ventilation < 1.5 mandatory
veatiiation < 2.4 mandatary _Airtightriess default values that can be impeaved
Mechanical ventilation < 1.6 Belgium Q. mifihm?) 12 Mandatory, to
Renovations: Natural (Handers and Imprave from
ventilation < 3.6 Wallania} default valses
Mechanical ventilation < 2.4 Canada £ n 32 with basic ar Garier  Mandatory, to
Lithuania e nt ClassC:e2 Kot speciications imarove from
Clas B:<1.5 mandatary 25 with extra prescriptive  default values
Class A: < 1.0
Class A+ and A=s: <06 Estoria ™ mf{hm?) Mandatory, o
Luxembourg  nue h* Katural ventllation < 3 Not imarave
Mechanical ventilation < 1.5 mandatary delault values
Heat recovery system < 1 Finland as mifihm) 4 Mandatory, to
Monaca a mified)  Singlefamily < 0.6 Mandatory imarove from
Muti-family < 1 delault values
Montenegre [ Katural ventliation < 3 Kot Mo whale building values suggested or no consideration at all
Mechanical ventilation < 1.5 mandatary Albania Cyprus Malta Serbia
Neotherlands  w. dm'fism’) <1 Kot Andorra Greece Maldava Ukraine
mandatary Belarus Hungary North Macedonia Partugal
Bulgaria Mtaly [except Trento  San Marina Slovakia
and Balzano regions)
Residential buildings airtightness frameworks: A review on the main databases and setups in Europe and North America, Irene 7
" Tightvent Poza-Casado
_otooee 19t January 2021, Webinar — Building airtightness improvements of the building stock. Analysis of European databases

Neo regulations

Airtightness recommended values

| Airtightness default values that can be improved

. Airtightness requirements

Mandatory systematic testing

Residential buildings airtightness frameworks: A review on the main databases and setups in Europe and North America, Irene 8
Poza-Casado

z T:ghwenf 19t January 2021, Webinar — Building airtightness improvements of the building stock. Analysis of European databases




5. Whole building airtightness databases

L

-
PORTO

« Databases structure
Country United Kingdom France Usa canada Czech Republic Germany Belgium (Flemish region) Spain
Initiative Government Government | Ind i Academie
and Indi I
Responsible Competent Tester Persons:  Cerema (privare body) Lawrence Berkeley Nadonal Nawral Resources Canada  ABD.CZ project FLIB (Independent BCCA, BCQS and the Federal  University of
ATTMA and iATS Laboratory - LBNL i iation Blower iation) Company Valladolid
Door CZ)
Size ATTMA - over 500.000 IATS Over 220,000 Over 150,000 Over 846,000 419 Around 1000 Over 22,000 401
- over 55,000
Creation ATTMA - 2002IATS - 2015 2007 Mid 19903 2003 2001 2003 2015 2017
Current state Ongoing Ongolng Ongoing Ongoing On hold On hold Ongeing on hold
Up Continuously Yearly Occasionally Continuously Occasionally Yearly Continuously Occasionally
Platform online (he www. offline oOnline (hitp://resdb.lbl Online (hitps://www.nrcan.  Offline offline online (hitp:/ /dossier. beca be Offline
at ementorg, gov/) ge.cas) )
b lodgement.org,
uk)
Data format Purpsss providad softwars axcal o dara Oracla database with an Formattad axcsl Formattad axcal Bdf tast roport Formattad axcal
p system ‘OMNIS 7.8 interface spreadsheet spreadsheet spreadsheet
(Pastgresil)
Data communication  Online platform uplead for Formarred excel Damasess of energy programs Dara files upload o an No clear infermatien Quesdonnalre Online platform where testers Online server
rest certificare emission spreadsheer sent yearly ger added b-based file upload the rest repart upload
o qualificadon body processor
Quality control Audidng both on and off-  Auditing both on and off- Dependent on the dara source Flle processor performs Neo Valldation of 5 rest Onslee and deskrop Inspection  Full off-sle
slte by sampling sire by sampling walidarion and dara integrity reparts for recerdficarion compliance
rests and random file reviews every 3 years checks
Tester scheme Mandarory training Qualibar cerificarion  Certifled experts for the Independent cemified energy Mo FLIB certificalon. Quality framewerk with Mandarory
program approved by a Energy Star and the advisors Training by certified optional training or mandatory training program
Competent Tester Person Guaranteed Performance isati jcal and practical exam
programs
sampling scheme Yes Yes No No No Yos No Yes (quota
sampling
scheme)
Type of building Residential and non Residential and non Residential Residential. Pre- and post Residential and non- No clear information Residential and non Residential

residential buildings

residential buildings
single-family

single-family (92%)

eae trofit

Low-rise dwellings

residential buildings

single-family

single-family

residential g
single-family dwellings (78%)

Multi-family
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Measurement data acquisition

Compilation of test standards, guidelines, and methodologies on measurement data acquisition by analysed countries with an established database.

U.

PORTO

Country United Kingdom France UsA Canada Czech Republic Germany Belgium Spain
Current test BS EN IS0 9972:2015 NF EN 150 9972:2015 ASTM E779-19 [76] ASTM  CAN/CGSB-149.10 [78]  CSNEN ISO DIN EN IS0 9972:2018  NBN EN IS0 9972:2015 [91]  UNE EN IS0
standard [73] [89] E1827-11 [75] sp: single 9972:2017 [390] 70l 9972:2019
point tp: two points [92]
National T5L1:2016 [93] FD P50-764:2016 [84] 2018 IECC [40] NBC 2015 [44] €SN 73 0540- EnEV 2014 [22] DIN STS-P 71-3:2014 [95] None
guidelines 2:2011 [19] 4108-7:2011 [94]
Test conditions ~ Wind Temperature Wind Temperature E779: Height Temperature Wind Wind Temperature  Wind Temperature Wind Temperature Height Wind
Height Height E1827: Wind Temperature Height Height Temperature
Height
Method/ Method 2 on temporary ~ Method 3 Additional Permanent and temporary Permanent and Method 1 or 2 Method 2Instructions Method 1 or 2Instructions on  Methods A and
Building sealing according to inseructions on sealing actions in national temporary sealing (preferred)No on temporary sealing temporary sealing according B
preparation method 2 are presentin  temporary sealingand  guideline Additional actions in national additional according to method 2 with method 1 or 2 and air
the national guidelines  guidelines on air instructions on the guidelines Additional instructions on are present in the leakage location
leakage location airtightmess measurement instructions on the national del! national i id ion are present in
standard airtightness test the national guidelines
standard
Minimum initial 10 points (30s) 10 points (305) E7749: 5 points (10s) 1 point 10 poines (305) 10 points (30s) 10 points (30s) 10 points (30s)

and final
baseline
(duration)
Minimum test
extent
(duration)

Regression
method

Pressure
direction

Metrics

i TightVent

7 points (-), equal steps
< 10 Pa berween steps
Lowest AP > 10 Pa or
5 Apo 50 Pa = Highest
AP < 90 Pa

Ordinary least squares
Either or both

Gao (m™h 'm %)

10 poines (105), equal
steps <
steps Lowest AP = 10 Pa
o1 5x Apo 50 Pa <
Highest AP < 100 Pa

10 Pa between

Ordinary least squares
Either or both

qesurf (m*h 'm )

ns (h7")

E1827:1 point

E779: Over 5 points (105) 10
Pa< AP < 60 Pa5-10Pa
between steps E1827:
Repeated sp (5x): 50 Pa
Repeated (p (5x each): 12.5
Pa and 50 Pa

Ordinary least squares

E779: Both

E1827: Either or both
E779: EfLA @ 4Pa (em?);
Nag (071)

E1827: gao (m*h 'm %)

8 points (-) 15 Pa < AP
< 50 Pa 5 Pa berween
steps

Weighted least squares
Depress.

EgLA @10Pa(m®); NLA
(em®m %)

At least 5 points (-),
equal steps

<10 Pa between
steps

Lowest AP > 10 Pa
or 5x Apg

50 Pa < Highest AP
< 100 Pa

Ordinary least
squares

Either or both.

N (1)

At least 5 points (-),
equal steps

<10 Pa between steps
Lowest AP > 10 Pa or
5 Apg

50 Pa < Highest AP <
100 Pa

Ordinary least squares
Either or both

Gao (m%h 'm %)

At least 5 points (), equal
steps

<10 Pa between steps
Lowest AP > 10 Paor 5x Apg
50 Pa < Highest AP < 100 Pa

Ordinary least squares
Either or both

nse (0 1)
Gso (Mm%
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10 points (),
equal steps®
11< AP < 65
Pa

Ordinary least
squares
Both

ns (h 1)

qso (m*.
2l

m7)

10




6. Strengths, weaknesses, opportunities and threats

SWOT scheme on regulatory context

f W
: " Use of national or regional metrics that do not use the same
Use of ISO metrics that not only address volume, nsg

g ==--1----1 metric system or units and consider other forms of geometry
but also covelope Icakage interface, qsq ’

relations

Use of 1SO reference pressures for results that do not hinder Use of national reference pressures for results that ultimately

comparison between datasels hinder cross country or cross dataset analysis

S|W
ofT

Use of combined criteria for the establishment of whole e T
building limits

Use of a sole variable on establishing whole building limits

\ r . &
> < > 4
Use of a common approach on the methadology for limits | ___ _J____ ] Several countries have regions with different approaches to

establishment methodology on the establishment of limits
y L J
~ 5

> n
Most southern and eastern European countries overlook the

Inclusian of whole building airtightness requirements on the - L X . .
whole building airtightness topic despite most of them having

energy label certification procedure accross European countries

energy label certification in place

\, 7 L. r
. vy
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6. Strengths, weaknesses, opportunities and threats

SWOT scheme on the structure of databases

. \ ) :\

""""" Lack of airtightness data, mainly in Mediterranean countries

Quick development of databases is observed in countries where
testing performance is mandatory

\ o’ \ r
7 2 f
Large amounts of test results allow for comparisons, observation| When the databases are built as the joint of single studies or
of trends, evaluation of building design, efficiency of  |==--1-==-1 related to specific development or weatherization programs, the
L construction practices L data may be non-representative of the built stock
-

' R ' 4
The adoption of quality control schemes increase the reliahility
of reported results. Recent online platforms offer quick access, |====1----1 _ 2 . .
. hinders further analysis by scientific groups
L control, and continuous updates. y L - )

Data privacy policies do not allow open access to data, which

4 ™) ' ™)
Implementation of energy policies related to airtightness could | ___ )} - __ ] s z i
P : 3 2y ¥ : ; Size is highly dependent on regulations and energy policies
result in the creation of extensive and structured databases
\ > \ o
£ N f '
Current residential databases could get broaden by introducing |- - - }- - - - ] Lack of continuous maintenance and update when no ongoing
other uses and typologies initiative or regulations are into force
’ {
A joint international database would allow for global analysis | | ] Lack of a structured quality control scheme and standard
and trend identification protocols could impact the reliability of the data gathered
. ’ . >
. J
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6. Strengths, weaknesses, opportunities and threats

SWOT scheme on measurement data acquisition

™\ ™\
Use the combined affect of wind, temperature, and height
hen assessing test conditions, such as the most recent version]====1---~
of 150

Use of a unique variable or a non-complete combination of
them when assessing test conditions

.y vy

paints - and quality - ime average of each point

Use of baseline data that is insufficient in quantity — number of
longer time average periods
<

Use of too few pressure stations on measurement, which
significantly enhances precision errors
<
Use of ordinary least square regression method praved inferior
that its weighted version

Use of a weighted least square regression method
an the madel application

.
4
Possibility of use of only one pressure direction for the

Use the average of both pressure directions st [t
acquisition of final test results

~
{v
[ Use of the 150 methodology on baseline data acquisitionor | _ Rt {
[ Use of over five pressure stations bbbty kel -{

Convergence would bring positive results and more I R Significant differences in the American and European
cooperation between parties approaches to the topic
Y 3\
Uniform adoption of IS0 measurement protacol although somel ’ 5
g Broad adoption at European national level of several national
changes should be considered, on data treatment, e.g.,
z i o i el complementary documents with further instructions on
regression method, on detailing, e.g., test preparation, and on A s A 3
G T W peometry quantification, additional test preparation actions,
restrictions of decision, e.g., pressure directions and method o
e i and clarification on the Interpretation of the test method to use
application for the energy certification label
< <
™ N
Convergence on metrics for results presentation and geometry The use of different metrics associated with uncertainties on
quantification procedure would allow cross-study comparisons |*===1" """ geometry quantification makes the results from datasets not
and knowledge discovery comparable
v, Z
Adoption of an international level scheme regarding leakage . Frequent disregard to a systematic detection of
location detection, as France and Belgium already implement leakage location
A S
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Conclusions

« Trends: stricter requirements and mandatory testing

* Main issues to address in the near future:
* lack of uniformization in method between countries
* need for minimum data
* implemented setups

Common framework proposal:
«  User friendly, accessible web-based platform
*  Unambiguous quantitative measurement procedure
*  Dwelling information on visual inspection.
* Qualitative tests to locate leakages
*  Quality Management Schemes, including procedures for tester training, and results control
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for future works and changes. Amongst other relevant remerks and discussions, it is

in requi of airtightness per-
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