
… and the insulation is perfect

Airtightness and 
Moisture Management

Green Living Conference 2024



Pro Clima Australia

Ryan Worthington

Commercial Account Manager

D: 03 8676 7457
M: 0499 042 072
E: Ryan.Worthington@proclima.com.au



Discussion

1. NCC - Mould Growth Index (MGI)

2. What’s my external wall doing?

3. Why should I seal the external envelope?

4. Internal Air Barriers – are they needed?

5. How do we know if the system works?



Why should you seal your building envelope?

Source: Dr Mark Dewsbury, UTAS, AIRAH Building 
Physics Forum, Wollongong, 2018



Emerging Issue

2016

“the creation of highly energy-efficient 
and fireproof homes over recent years 
may have had the unintended 
consequence of increasing the incidence 
of condensation, and consequently 
increasing the risk of dampness and 
mould build-up.” 

Dr Law

2014
2014 2018



Why is all this important?

mould



MI = 3
Visual findings of mould on 
surface, < 10 % coverage, or < 50 
% coverage of mould 
(microscope) 

MI = 6
Heavy and tight 
growth, coverage 
about 100 % 

MI = 0 No mould growth – Best 
Outcome 

Condensation Management NCC 2022 - MGI 



MGI - 6 Point Scale

#proclimaaustraliastudy



NCC 2022 – H4 Health and Amenity



WUFI® Hygrothermal Modelling Software
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Connection details critical

High performance 
windows require high 
performance 
installation!



Weatherproof your windows 

TESCON EXTORA®



What’s the best way to improve thermal efficiency and reduce mould in a building?

Monitor and minimise air leakage through the building envelope.

• Service penetrations (electrical/plumbing)
• Install the WRB correctly (AS4200.2 minimum)
• Effective window sealing
• Doors
• Skylights
• Ducting



Warm Side Cold Side

One 5 mm hole in the middle of 
the warm side, air extraction at 
the bottom of cold side (5 Pa)

Hygrothermal Design Principles – Air transported water vapour

Kolsch, Ph., Zirkelbach, D., Nusser, B., Wagner, R., 
Zegowitz, A., Kunzel, H.M.: Air-flow through Lightweight 
Wall Assemblies  -  Influence  of  Size  and  Location  of  
Leakages. Buildings XIII Conference, ASHRAE 2016, pp. 
459-484



Thermal Control

Water Control

Air Control

Vapour Control

Water Control

Wind Control

Diffusion Control

Water Shedding Surface

Air Control

Smart Vapour Control

*Water Barrier (AS 4200.1)

*Air Barrier (AS 4200.1)

*Vapour Control Membrane (AS 4200.1)

Weather 
Resistive 
Barrier
(WRB)

Terms for “IAB”:
• Intelligent Air tightness System
• Smart Vapour Control System
• Humidity Variable Air Control 

System

Intelligent 
Air Barrier
(IAB)

Building Envelope Science – Science and Engineering

Water Vapour Diffusion

Back Diffusion



Gypsum paper facing (food for mould)

Humid conditions in the 1mm glasswool layer 

Semi-gloss paint finish (3.5 MN.s/g) resists drying

Mould growth risk on paper face and within gypsum

Poorly sealed WRB



Gypsum paper facing (food for mould)

Humid conditions in the 1mm glasswool layer 

Semi-gloss paint finish (3.5 MN.s/g) resists drying

Mould growth risk on paper face and within gypsum

Sealed WRB



Vapour Barriers (Foils)



Vapour Barriers (Foils)

Moisture  damage  and  
wood  rot on  the  outside  
(cold  side)  of  the  stud  
work behind the WRB. 
Dewsbury. Mark, AIRAH 
Building Physics Forum, 
2021, Wollongong 
Australia.



Vapour Permeable (No cavity)



Vapour Permeable (No cavity)



Vapour Permeable (With cavity)



Vapour Permeable (With cavity)



Vapour Permeable (With cavity) & Intelligent Air Barrier



Vapour Permeable (With cavity) & Intelligent Air Barrier



Vapour Permeable (With cavity) & Intelligent Air Barrier



We’ve all seen this before



Map Without INTELLO PLUS



Map With INTELLO PLUS



Climate zones 6, 7 and 8
Class 3 or Class 4 vapour permeable

Climate zones 1-5
No Requirement

2019

NCC 2019 DtS Vapour Permeability



Climate zones 4 and 5
Class 3 or Class 4 vapour permeable

Climate zones 6, 7 and 8
Class 4 vapour permeable

Climate zones 1-3
No Requirement

20192022

NCC 2022 DtS Vapour Permeability



Climate zones 4 and 5

Climate zones 6, 7 and 8
Class 4 
only with drained and ventilated cavity

Climate zone 1

20192025

NCC 2025 DtS Vapour Permeability

Climate zones 2 and 3

No Cavity: 
Class 4

with Cavity: 
Class 3 or 4

No Cavity: 
Class 3 or 4

with Cavity: 
Class 2, 3 or 4

No Cavity: 
Class 2 or 3

with Cavity: 
Class 1, 2 or 3



Water Control
(Primary Function)

Air Control
(Secondary Function)

Water 
Barrier

Not a water 
Barrier Air Barrier

Not an Air 
Barrier

Air barrier and a Water barrier 
make the membrane fit for 

purpose and pass verification 
V2.2.1

Weather Resistive Barrier
(WRB)

Vapour 
Control

(Tertiary Function)

Class 
1

Class 
2

Class 
3

Class 
4

Vapour 
Barrier

Vapour 
Permeable

Vapour permeance used in hygrothermal analysis 
to meet V2.4.7

< 0.0022 
µg/N.s

≥ 0.0022
< 0.1429  
µg/N.s

≥ 0.1429
< 1.1403  
µg/N.s

≥ 1.1403
µg/N.s

3.8.7.2 Allowable use 
in climate 6,7 & 8

Thermal Control
(Quaternary Function)

Infa-red (IR) 
Reflective

[R]

Infa-red (IR) 
Semi–Reflective

[SR]

Infa-red (IR) 
Non–Reflective

[NR]

ɛ ≤ 0.05 ɛ > 0.05, ≤ 0.15 ɛ > 0.15

Emissivity used in AS 4859.2 calculation. 

Note: Alignment has been achieved with NatHERS material Database

AS/NZS 4200.1-2017



Water Control
(Primary Function)

Vapour 
Control

(Tertiary Function)

Air Control
(Secondary Function)

Thermal Control
(Quaternary Function)

Water 
Barrier

Not a water 
Barrier

Class 
1

Class 
2

Class 
3

Class 
4

Air Barrier
Not an Air 

Barrier
Infa-red (IR) 
Reflective

[R]

Infa-red (IR) 
Semi–Reflective

[SR]

Vapour 
Barrier

Vapour 
Permeable

Infa-red (IR) 
Non–Reflective

[NR]

ɛ ≤ 0.05 ɛ > 0.05, ≤ 0.15 ɛ > 0.15

Note: Alignment has been achieved with NatHERS material Database

AS/NZS 4200.1-2017

Test It!



Water Control
(Primary Function)

Vapour 
Control

(Tertiary Function)
Air Control

(Secondary Function)
Thermal Control

(Quaternary Function)

Water 
Barrier

Not a water 
Barrier

Class 
1

Class 
2

Class 
3

Class 
4

Air Barrier
Not an Air 

Barrier
Infa-red (IR) 
Reflective

[R]

Infa-red (IR) 
Semi–Reflective

[SR]

Vapour 
Barrier

Vapour 
Permeable

Infa-red (IR) 
Non–Reflective

[NR]

ɛ ≤ 0.05 ɛ > 0.05, ≤ 0.15 ɛ > 0.15

Note: Alignment has been achieved with NatHERS material Database

AS/NZS 4200.1-2017

Test It!



Water Control
(Primary Function)

Vapour 
Control

(Tertiary Function)

Air Control
(Secondary Function)

Thermal Control
(Quaternary Function)

Water 
Barrier

Not a water 
Barrier

Class 
1

Class 
2

Class 
3

Class 
4

Air Barrier
Not an Air 

Barrier
Infa-red (IR) 
Reflective

[R]

Infa-red (IR) 
Semi–Reflective

[SR]

Vapour 
Barrier

Vapour 
Permeable

Infa-red (IR) 
Non–Reflective

[NR]

ɛ ≤ 0.05 ɛ > 0.05, ≤ 0.15 ɛ > 0.15

Note: Alignment has been achieved with NatHERS material Database

AS/NZS 4200.1-2017

Test It!



Water Control
(Primary Function)

Vapour 
Control

(Tertiary Function)
Air Control

(Secondary Function)
Thermal Control

(Quaternary Function)

Water 
Barrier

Not a water 
Barrier

Class 
1

Class 
2

Class 
3

Class 
4

Air Barrier
Not an Air 

Barrier
Infa-red (IR) 
Reflective

[R]

Infa-red (IR) 
Semi–Reflective

[SR]

Vapour 
Barrier

Vapour 
Permeable

Infa-red (IR) 
Non–Reflective

[NR]

ɛ ≤ 0.05 ɛ > 0.05, ≤ 0.15 ɛ > 0.15

Note: Alignment has been achieved with NatHERS material Database

AS/NZS 4200.1-2017

Test It!

Calculate it!



Intelligent Air Barriers (IAB)

Performance Membranes P/L 
Training Centre in Knoxfield Vic



… and the insulation is perfect

Pro Clima Australia

Airtightness and 

Moisture Management

Ryan Worthington

Commercial Account Manager

D: 03 8676 7457
M: 0499 042 072
E: Ryan.Worthington@proclima.com.au

Thank you!
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