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The area of a single orifice that would produce the same leakage as
the group of leakages it represents at a reference pressure difference
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Effective Leakage Areas
* Available extensively in ASHRAE and AIVC documentation
* repeated measurements
* compilation of laboratory and in situ experiments
Table 1 Effective Air Leakage Areas (Low-Rise Residential Applications Only)
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Leak categories and occurrences.

Reductive sealing

A: Maln envelope area AL Other leak on main eavelope area

/apour barrier membrane (or similar complex): adhesive junction
between strips, puncture or tear

A3: Liaisons mortar/glue between masonry blocks, panels between
doublings

Ad: Opening (e.: wall plug) or not sealed junctions between pancls
AS: False ceiling slabs

offsettlng results from bIoWer door B: Wall, roof and floor junctions B1: Other leak on wall, roof and floor junctions

B2: Junction between two vertical walls

tests to attain the performance of 54 Jmcron betwee wall andhih oo pched rot
BS5: Vapour barrier membrane (or similar complex): Attachment defective

individualized elements or groups ‘mcoth with al, teermediaie icor, 2ad op Booe

© Doors and windows C1: Other leaks on doors and windows

C2: Window and French window: frames (no seals or compression
default of seals)

C3: Window and French window: junction between glass and frame
defective seal)

Cé: Landing door or fire door: poor compression of seals (excluding
threshold bar)

€5: Landing door or fire door: absent or ineffective threshold bar

6: Sliding door: Excessive space between window portions of sliding
frame, and/or top and bottom of frame

ing door: Exacuation of condensates

8: Rolling shutter casing

French database has 46 D: Building component penetrating the  D1: Another element through a wall

envelope D2 Vapour barrier membrane (or similar complex) through which duct,

subcategories of leaks s vt VLl /G et (g st Pl

pipes and electrical conduits ...
D4: Ventilation air terminals: leaks at periphery of exhaust or supply
alr vents

DS: Beams: Linking beams or joist with walls
D6: Beams: Liaison with ceiling beams or joists or floor
D7: Stairs: Junction flooring/stairs or vertical walls/stairs
E: Trapdoor El: Another trapdoor
E2: Trapdoor to attic (absent or ineffective seal)
E3: Trapdoor to vertical technical duct (absent or ineffective scal)
F: Electrical component F1: Another equipment
F2: Electrical board
F3: Grids built on the exterior walls
F4: Grids built on the intemal partition walls
F5: Lighting components
G: Doar/wall and windows/wall junctions  G1: Another leak on walls/doors and windows Junction
G2: Junetion between walls and windows oe French windows
G3: Junction between walls and landing door or Fire door

GA4: Junction between intemal panels and window and French window
G5: Junction between intemal panels and landing door or Fire door
m I)‘ l I 3 Il’ ) G6: Junction between vapour barrier membrane and door or window
h
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Reductive sealing

Most frequent Most impactful

* lighting components

e windows

* junction between floor and wall
* doors

* electrical board
¢ shutters

* junction between window and wall
* trapdoors to attics
Leakage type assessment often qualitative — smoke tracer/thermography

Background leakage after initial assessment usually ranges from 45% to 75%
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Regression models

OLS — Ordinary least squares

WLOC — Weighted Line of Organic Correlation

OoLs

OLS uncertainty

q readings:
distance to regression values

WLOC uncertainty

q readings:
fan accuracy

t readings:
sensors accuracy and resolution

q readings:
fan accuracy

t readings:
sensors accuracy and resolution

Ap and ApO readings:

manometer accuracy and resolution
zero-flow approximation
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Uncertainty propagation

* Uncertainty propagation to the ELA
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* Offset of uncertainties between sealing steps
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Application and best practices

Smoke tracer provides info for:
* Identification of predominant leaks

* Sealing step sequence
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Application and best practices

Exterior finishings can be a challenge
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Application and best practices

default mode (DEF)
mechanical ventilation (MEV)
heating and air conditioning elements (HAC)
electrical appliances (ELE)
lighting (LIG)

12 sealing steps | Plumbing (PLU)
11 leakage path types wall/wall joints (WWJ)
wall/floor joints (WFJ)
wall/roof joints (WRJ)
wall/openings joints (WOJ)
openings (OPE)

entrance door (ENT)
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Application and best practices

» Significant dispersion of air flow * WLOC provides higher calculated
rates between leakage paths uncertainties in the airflow rates
* No leakage path type exceeded 18% ¢ On average, 2.6 and 1.7 times
of the total air change rate greater than OLS and OLSu

Average effective leakage area uncertainty

Pressure oLs OLSu  WLOC
difference [%] [%] [%]

4 9.9 18.8 27.5
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Application and best practices

Normalized ranges of ELAs

Ranges only provide (y — u(y); y + u(y)) Group Qty. Metric
MEV 4 item
120 16 05 HAC 4 item
os
mwLOC ELE/ 19
w0 14 04 LIG/ 17 item
PLU 7
T 80 T 12 T 03 108
_g .;. ‘é WwiJ/ .
R 2 L. 02 WFJ/ 383
Im
I l WRJ/ 383
40 08 - 01 I wWoJ 351
OPE 25.6 Im
20 086 0.0
MEV HAC ENT ELE UG OPE PLU  WWI  WFI WRJ WOJ ENT 5.9 Im
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Application and best practices

* Less impacting air leakage types should be assessed first

Minimize uncertainty accumulation effect in earlier steps

* Measure similar types of air leakage paths in a consecutive order

If adjoining is needed for subsequent data treatment

* WLOC should be preferred since it considers the greatest number of error sources

Even though a greater variability will result from its application
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Application and best practices

Effective Leakage Areas are used primarily for input in airflow models

Risk assessment on health-related issues: Energy relevant aspects :
* minimum air renovations » ranges of heating and
» comfort concerns cooling loads

Support decision on intervention scenarios by:
+ Cost + Labour
* Invasiveness * Time

With truer uncertainties —) Most adequate leakage paths for intervention
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