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COMPARTMENTALIZATION

Compartmentalization, as a concept, dates 
back to the Empire State Building during the 
Great Depression.  It was espoused as an 
approach to deal with durability, fire 
safety, comfort , and indoor air quality in 
high -rise and multifamily construction . 
However, the concept was not formally 
memorialized until Handegord (Canadian IRC, 
2001).







AIR TIGHTNESS BENCHMARKS

• R-2000 – 1.5 ACH@50 Pa

• Net Zero Ready/Net Zero: SD 1.5 ACH50 / AT 2.0 ACH50 (or0.15NLR)  

• ENERGY STAR – SD 2.5 ACH50 / AT 3.0 ACH50 (or 0.26NLR)

• Passive House – 0.6 ACH@50

NOTE: Due to small interior volume of AT homes, most AT homes in 

Canada choose to comply with ESNH, NZR , ON SB12, NBC using the 

NLR metric –As NLR references Surface area as opposed to volume 





IMPORTANT RESEARCH
■ Fire-resistance rated wall assemblies (or area separation walls) have been 

identified as the major source of difficulty in air 
sealing/compartmentalization, particularly in townhouse construction . 

■ Middle units had worse air leakage than end units ; guarded testing showed 
greater reductions for middle units than end units.

■ As a result, the leakage between units was not completely eliminated in these 
guarded tests. Average results showed leakage from: 50% outside / 50 
inside(conditioned area).

■ In both the unguarded and guarded (pressure neutralized) testing, no units met 
the 3 ACH50 target of the 2012 IECC . For reference, typical results for this 
builder were 4.8 ACH50 at this development, and 3.2 ACH50 at a development 
that had used a spray latex sealant (both unguarded tests). However, 
these units either achieved or were close to the 
NLR  0.30 CFM50/ft2 enclosure standard used by 
some programs (e.g., PHIUS). 



RECOMMENDATIONS

■ “Area-based metrics (e.g., NLR) address the penalty seen here for smaller 
units, and have been espoused by Building Science Corporation, 
ASHRAE, Passive House Institute US, Steven Winter Associates, and 
others. Maxwell (2014) suggested that 0.30 
CFM50/ft2 enclosure may be a useful target 
for multifamily construction, and Brennan 
(2014) has stated that ASHRAE 62.2 is shifting 
to this standard as well . Overall, much of the industry 
appears to be converging, if and when the relevant standards change, the 
direction of research should be adapted accordingly.”









THE CHALLENGE WITH 
COMPARTMENTALIZATION:

WHAT ABOUT THE FIRE 
RATING OF THE ASSEMBLY?

jame.zaiyouna@enbridge.com
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Timeline

• 2017: Presentation to CHBA TRC

• 2020: Presentation to MURB Pilot Project Team, 

proposal to pilot an “Adjustment Factor”

• 2020-2021: In-field data collection & Analysis with NRC

• 2022: First meeting of the TG-Airtightness

• 2024: PCF 1819 out for public review
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In the beginning…
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BLOWER DOOR

WALLS

TESTED ZONE

PRESCRIBED AIR BARRIER (CODE)

NO AIR BARRIER (CODE)

SINGLE DETACHED HOUSE BLOWER DOOR TEST
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Until…
and then…
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Until…
and then…
so obviously…

Energy 
Advisor

!!!
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and then…
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2017:
CHBA TRC

• No differentiation between 
attached and detached homes

• Prescribed vs. Measurable air 
leakage

• Assumption of 2.5 ACH50 in 
Reference House (ERS and NBC)
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Attached Homes: Variation

17%

39% <10%
>50%









Building Energy Inc. 
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Solution: Adjustment Factor, ACH50

1. Results from single 
detached homes

As volume decreases, ACH50 avg goes up, 
but on a relatively predictable curve 

2. Results from attached 
homes 
1. Semis & Ends
2. Mids
Both attached home curves follow same 
trend, but as attachment increases, 
curves move up in ACH50

3. Application of Adjustment 
Factor to ACH5– results:

ACH50 ÷ (1 + %att)

AC
H 5

0

Volume (m3)

Effect of attachment

Effect of greater attachment



Building Energy Inc. 

2020-03-09 45

Solution: Adjustment Factor, ACH50

1. Results from single 
detached homes

As volume decreases, ACH50 avg goes up, 
but on a relatively predictable curve 

2. Results from attached 
homes 
1. Semis & Ends
2. Mids
Both attached home curves follow same 
trend, but as attachment increases, 
curves move up in ACH50

3. Application of Adjustment 
Factor to ACH5– results:

ACH50 ÷ (1 + %att)

AC
H 5

0

Volume (m3)



46

2020-2022:
NZ MURB Pilot 
& NRC Field Data

• Collection of data from 
the field to validate the 
Adjustment Factor

• Perform both Guarded 
and Unguarded testing

• Data from 34 attached 
homes and 28 MURB 
units collected
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ACH50 vs NLR50 in Code

Airtightness of 
the Envelope

(NLR50)
ACH50

Not 
controlled 
by code

Section 
9.25.3 and 

9.36.2.9-.10
(Prescriptive)

Size & Shape of 
the Home
(SV Ratio)
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Takeaways • Work to improve how we translate 
unguarded blower door tests into 
energy models is ongoing (in Codes 
and Programs) 

• Compartmentalization is 
worthwhile and always helps 
blower door results!



MARK ROSEN
Director of Building Science
mark.rosen@buildingknowledge.ca

Thank you



DR. MICHAL BARTKO
RESEARCH OFFICER, NRC





Outline
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1. Introduction, Background

2. Air Leakage Testing
o Test specimens, Test Procedure and Test Facility, Test Results

3. Fire Resistance Testing
o Test specimens, Test Procedure and Test Facility, Test Results

4. Acoustic Testing
o Test specimens, Test Procedure and Test Facility, Test Results

5. Conclusions





Background

56

Á January 2020: initiated discussions with a key stakeholder- CHBA

Á November 2020 - November 2021, Phase 1 testing
Á Air leakage

Á January 2023 - August 2023, Phase 2 testing
Á Air leakage, Fire resistance, Acoustic performance

Á September 2023: Project Completed
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List of Specimens
Air barrier systems Tested conditions

1 Gypsum board (drywalls 1.27cm (1/2 in.) + 
1.59 cm (5/8 in.) X-type- fire resistant

Sealed
Fastener penetrated

2 1 sheet, Polyethylene (PE) foil
(6-mil poly sheet)

Unsealed
With construction 
opening (2m vertical cut)

3 2 sheets, Polyethylene (PE) foil
(6-mil poly sheet)

Sealed
Sealed, fastener 
penetrated
Unsealed

4 2 sheets, Spun bonded polyolefin (SBPO) 
membrane

Sealed
Sealed, fastener 
penetrated
Unsealed
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Test Results Penetrations

0.115
0.137

0.001 0.002 0.004

0.116 0.134

0.005 0.001 0.000 0.003

Drywall Drywall with
penetrations

Sealed 2xPE Sealed 2xPE,
penetrations

Sealed
2xSBPO

Sealed
2xSBPO,

penetrations

Air leakage @75 Pa

Negative
Positive

0.148

0.289
0.258

0.314

0.000
0.050
0.100
0.150
0.200
0.250
0.300
0.350
0.400

1xPE sheet 1xPE sheet,
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Fire Resistance Evaluation







Fire Test Specimens

68

• Drywall 5/8” type X
• Drywall 1/2”
• SBPO membrane
• Wood stud (2”x4”), 24”o.c. with batt 

insulation 100mm
• Air cavity
• Wood stud (2”x4”), 24”o.c. with batt 

insulation 100mm
• SBPO membrane
• Drywall 1/2”
• Drywall 5/8” type X

3 m
(10 ft)

Electrical box

Tested as a load bearing structure under the load of 96.3 kN

3.6 m (12 ft)



Fire Test Specimens
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Fire Test Results
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Fire Test Results
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Specimen with sealed SBPO air barrier :
Á Structural failure after 75 minutes

Specimen with unsealed SBPO air barrier
Á Structural failure after 72 minutes

















Conclusions II
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- Use of SBPO membrane is more appropriate than PE-sheet
(undesired moisture accumulation within wall assembly)

- Construction openings (cuts in air barrier to simplify between
unit communication) should be avoided.

- If they are necessary, care must be taken to ensure they are
properly sealed at the end of the construction -> increased on-
site quality assurance requirements on crews and crew chiefs.

- Air barrier with one sheet (between wood stud rows in
combination with air cavity) should be avoided





https://www.instagram.com/nrc_cnrc/
https://twitter.com/nrc_cnrc
https://www.linkedin.com/company/national-research-council?trk=tyah
https://www.instagram.com/nrc_cnrc/
https://twitter.com/nrc_cnrc
https://www.linkedin.com/company/national-research-council?trk=tyah








GOTTA KEEP ‘EM 
SEPARATED

Compartmentalization
for Multi-Family:

LESSONS IN MODULAR 
INTEGRATION







Beyond Compliance: Increasing Recognition of Modular
Streamlining Approvals for 
Modular MURBs 

Municipal policies do not recognize 
factory certification for volumetric 
modular MURBS.

Proposed solution:

Municipalities interested in accelerating 
housing starts can recognize factory 
certification for modular MURBs.
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Introduction of the Stacked Town

















Lessons Learned #1: 
Air-tightness of Stacked Lower Units

Compartmentilization



Lessons Learned: 
Air-tightness of Stacked Lower Units
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