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h HISTORY OF THE FRENCH REGULATION REGARDING AIRTIGHTNESS

Milestone Description

2006 Creation of the first national qualification scheme.
2007-11 Datgbasv_e development & voluntary labeling labels

(Effinergie).

RT2012 introduces mandatory envelope airtightness
2012 . ) o

check for new residential building

RE2020 introduces mandatory ventilation checks +
2022 airtightness requirements on some non-residential

(<3000m?)

663 qualified testers in 381
2026 :

companies

Over 15 years, France has introduced more and
more mandatory measurement at
commissioning.

Measurement have to be performed by qualified

testers approved by the Ministry.
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h RE2020 REQUIREMENTS FOR AIRTIGHTNESS

= 0,6 m3/(h.m?) For single houses q4
= 1 m3/(h.m?) for multi-family buildings Q.4‘Pa' surf — A
= 1,70 m3/(h.m?) for offices and schools <3000 m?. Tbat

= *1.2 if test is done by sampling

= 40,3 m3/(h.m?) if the test is done before completion
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h WHY AIRTIGHTNESS REQUIREMENTS?

= Durability: Minimizes moisture condensation risks within
wall structures.

= Thermal Comfort: Eliminates unwanted drafts

= |AQ: Ensures proper air flow pathways and mechanical

ventilation efficiency.
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2 OPTIONS TO JUSTIFY AIRTIGHTNESS LEVEL

& Option 1: Systematic Measurement ~Option 2: Quality Management (QMA)

Every single completed building is tested by a Process-oriented approach focusing on

qualified tester using standard blower-door construction details, worker training, planning

and checking.

equipment.
The QM needs to be approved by the ministry
Best for verifying custom structures. Mostly for single-houses builders pre-designed
homes
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h WHY A QUALIFICATION SCHEMES FOR TESTERS?

O -
= & S
Limit Variability Standardize Results Enrich Research
Limit variations in measurement Guarantees uniform practices so that Create a network and a dataset
results due to different measuring decisions on building compliance assisting research and state
devices, user errors, and standard remain reliable policymaking.
misinterpretations.
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h 3 STEPS TO GUARANTY THE RELIABILITY OF AIRTIGHTNESS TESTS

N

French customized rules
FD P 50- 784 describes rules adapted

to the French national EP-regulation

=

Training
By authorized training centers,

following a pre-defined program

a0

Qualification
By Qualification body under contract

with the ministry
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h QUALIFICATION PROCESS

Tester

2 Training center N Trained

Verification of tester's
competences & Company
reliability

Qualibat Qualified

qualification
body

Deliver trusted
reports
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CONTENT OF FRENCH CUSTOMIZED RULES FD P 50-784

=  Terms, Definitions, and Symbols
= Measurement device
= Procedure
= Calculation of Qupa gyt
= Sampling rules
= Time of measurement
= Building preparation
= Reporting of Results
= Calculation of Ay, (as in EP-regulation)
= Test Report

= Must include leakage detection

Uncertainties
= Inc. Atbat uncertainty
Appendices : Building preparation
= Detailed table for the report
Appendices: Devices calibration
= Every year for manometer
= Every 2 years for the fan
= Calibration points and methodology are provided

Appendices: Leakage classification

=
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TRAINING COURSE

Theoretical/Class
1SO 9972 & FD P50-784

Multiple Choice Questionnaire
+1h30

+Mini 50/60

*Max 3 attempts

Training (around 3 days)

Practical testing

Solo on-site measurement

+Solo practical exam
+Validation of the report
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QUALIBAT QUALIFICATION 8711 CRITERIA

Legal & Admin: Proof of legal registration and
Als

adequate professional liability insurance. Va!iqated
training

Personnel: Each operator must hold individual
-

state-approved certificates.

@ Calibration: Devices must have traceable, up-to- EXpert review
S of 5 reports by
date periodic calibrations. Qualibat

Traceability: Records of every measurement and * Pre-defined grill

-~
raw data export.
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MAINTAINING QUALIFICATION QUALITY

= Qualification is never permanent.
= Annual verification of equipment state.
= Annual check on active insurance policies
= Periodic sample report auditing fDProbationary Period
® Send data for the database Initially, new companies receive a 1-year probationary

qualification. Full renewals must be processed every 4

years.
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A UNIQUE NATIONAL DATABASE

570k+

RECORDS GATHERED

Established in 2006, the database requires every certified tester to
upload measurement records.

Includes building location, geometry, installed system, raw
measurements and leakage location

(In recent year new database on ductwork airtightness)
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h WHAT DO WE KNOW WITH THOSE DATA...

= Airtightness evolution (1)

mam Single-family : Muki-famiy e Non-residential

—o— Q4Pa-Surf_med. —e— Q4Pa-Surf_med. —e— Q4Pa-Surf_med.

22
o
100000 20
18
16 E
v =
- 14 =
S 12 »
5 10 E
S T
-ZD 0.8 2
06 &
04 &
F 0.2
L 00
1] \,
REPUBLIQUE ~
AR )‘g Cerema 16/06/2026 V. Leprince - Cerema 15
15
i
o ) ) o b
= Building properties and impact on airtightness(4) ;f
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Fig. 2. Main materials for residential buildings.
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Type of ventilation Type of ventilation
Fig. 7. Impact of type of ventilation system on envelope airtightness for single-family houses (left) and multi-family dwellings (right).
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WHAT DO WE KNOW WITH THOSE DATA...

= n-values (1)

Single-Family

Multi-Family

Non-Residential

= T Mean = 0.66
Mean = 0.67 6000 1 Mean = 0.66
30000+ Modilan = b.65 Median = 0.65 Median = 0.66
Std-Dev = 0.05 Std-Dev = 0.07 Std-Dev = 0.06
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WHAT DO WE KNOW WITH THOSE DATA...

= Seasonal variations.. Or not (4)
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Fig. 9. Variation of air leakage for heavy structure houses (with interior Insulation) according 1o climate and 5eason (gus metswmsic = 0.40m*h~ ' m )
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Season

WIN=Winter; SPR=Spring; SUM=Summer; AUT=Autumn
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h WHAT DO WE KNOW WITH THOSE DATA...

All buildings Multi-Family

Single-Family

Non-Residential
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h WHAT DO WE KNOW WITH THOSE DATA...

Single-family buidlings Multi-family buildings: results of buildings
1 800
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Non-residential buildings

B0% of tests < 1.0
93% of tests < 1.7
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h WHAT DO WE KNOW WITH THOSE DATA...

= Main leakage location and correlation

with building airtighness(2)

Table 1: The top five leakages with the greatest impact on air permeability

Single-Family buildings

H; 7% A 4%

B; 6%

C;29%

Multi-Family buildings

H;S5% A;3% g go

C;25%

=8

D;19% D; 25%
Type of building Leakages with highest values of mean nso (Occurrence) 2 . .
Single-family BA-Junction between wall and celling o pitched roof (3%) Non-residential buildings
D6-Beam connection with T © e A 6% Leakage category :
e L © Leakage through the main envelope ea
© Leakage walls, roofs and floor pnctions
@ Leakage through doors and windows
© Leskage sround penetration through the envelope
B4-Junction between wall and ceiling or pitched roof (3%) L &0k @ Leskage through trapdoors
- Wi
- = @ Leakage through electrical components.
B4-Junction between wall and ceiling or pitched roof (6%) = @ Leakage through pnchons between wals and doorswindows
T ! 1 B
1 @ Other leakage
lirou D;19%
Figure 8: Frequency of detected leakages in si ily. multi-family and idential building
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15-YEAR FEEDBACK & CHALLENGES
¥ Key Achievements A Remaining Challenges
e Established a unified national testing e Managing and sorting huge data sets.
standard. e Maintaining the test quality over the
e Improved building quality and years.
workmanship. e Test every new and refurbished
e Formed one of the largest databases buildings
in the world. e Reach the same result for RE2020
ventilation audits.
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Thank you for your attention

Valerie.leprince@cerema.fr
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