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Our expectations have changed – Class 1
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What causes condensation?

1. Heat

2. Moisture (water vapour in the air and materials)

3. Thermal bridging
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How might we manage condensation?

1. Heat – fully separate hot and cold elements

2. Moisture – control the amount of water vapour in the air and control 
where and how water vapour moves 
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Can we stop condensation

1. NO

2. We need to understand 
- where it forms
- manage how much may form, and 
- design in ‘drying potential’   
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What does mould need to grow
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How might we limit mould to the microscopic level?

1. Control the amount of water vapour in the air

2. Control where and how water vapour moves

3. Fully separate hot and cold elements  
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Can we stop Mould growth?

1. Mould is every where but at the optical microscopic level. In 
essence it is in equilibrium with other elements in the 
environment.

2. We want to design the built fabric such that mould does not 
become out of balance (become optically visible)   
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The International hygrothermal journey

• BS 5250 – 1975

• DIN 4108 - 1952, DIN 4108-3 - 1981, DIN 4108-4 - 1981

• ASHRAE 160 - 2009

• Canada Condo Crisis – 1980’s and 1990’s  

• New Zealand Leaky Buildings 1990’s …..    NZ$46 B 

• Australia 2019 ….. 
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The Australian hygrothermal journey

• But are these problems new? 

• Since the 1960’s, the focus has been to blame how the occupants live and not the 
building 

• 1964… revised 1974 NBTC NSB 32: House design for Australian cold-winter 
climates

• 1964 … revised 1970 NBTC NSB 61: Condensation in dwellings

• 1964 NBTC NSB 78: Some condensation problems 

• BUT occupant expectations in Australia have been quite low. Until very recently 
there was no Australian discussion regarding how Mould affects human health. 
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NCC 2019
• In 2019 we gained some climate type limited regulations regarding condensation and 

mould in Australian homes. 

• Permeability and ventilation

• For many Australian climate zones, we are now required to consider roof space ventilation, 
permeable membranes in external walls and some forms of exhaust ventilation. 
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NCC 2022
• Mould index of 3

• In 2022 we gained some more climate type limited regulations regarding condensation and mould 
in Australian homes. 

• For more Australian climate zones, we are now required to consider roof space ventilation, 
permeable membranes in external walls and some forms of exhaust ventilation. 
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What is this mould index
Index (MI) Growth rate Description

0 No growth Spores not activated

1
Small amounts of mould on surface
(microscope)

Initial stages of growth

2
<10% coverage of mould on surface
(microscope)

Initial stages of growth

3
10%–30% coverage of mould on surface
(visual)

New spores produced

4
30%–70% coverage of mould on surface
(visual)

Moderate growth

5 >70% coverage of mould on surface (visual) Plenty of growth

6 Very heavy and tight growth Coverage around 100%
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Mould on walls
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Mould in walls
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Mould in Roof spaces
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Mould in subfloors
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Is this linked to energy efficiency

Psychrometric 
chart
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Is this linked to energy efficiency
Air Temperature

(°C)
Relative Humidity

(%)
Dewpoint Temperature

(°C)
Water Vapour Pressure

(PA)

21 60 13 1496

21 70 15 1703

21 80 17 1935

23 70 17 1935

23 80 19 2194

24 70 18 2061

16 55 7 1001

10 65 3 758
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Heat and moisture simulation
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6 Stars >> 7 Stars
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The membrane effect
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The cavity effect
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The airtightness effect
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Possible strategies – More permeable

Technical Details 
water vapour transmission 
resistance less than 0,10m 

Permeance more than 33 US perms
Mvtr less than 0,5MNs/g
water-resistance:rainproof Water column more than 2500mm
surface weight: 170g/m2 
diffusion ability: more than 400g/m2 24h

UV stability and outdoor exposure: 3 months

fire rating: B2
tear-resistance: more than 390N/5cm
resistance to nails tearing out: more than 300N
cover-fleece: polypropylene microfibre
membrane: monolithic TEEE film 
non-woven fabric: polypropylene microfibre
reinforcement: polypropylene fabric 
temperature resistance: -40°C to +100°C
colour: light-blue
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Possible strategies – Interior membranes
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Possible strategies – EIFS
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Canadian Code: Part - 9.36.5.3. Compliance stresses that it is not 
the occupant’s role to manage vapour and condensation but the 

built fabric, & is not dependent on occupant interaction
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Td = T - ((100-RH)/5)


