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33% of site visits involve water

B Water leaks

B Condensation
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Location of moisture problem

It is worth looking at records of weathertightness failures to get some idea of where the problems are in
terms of cladding and climate types. This data comes from the BRANZ site visit database which currently
contains over 7000 cases dating from the early 1980’s to the present.

33% of the entire database relates to water problems generally. About half of these turn out to be
condensation related (most of these are indoor moisture control problems although there are a proportion
of moisture control issues in subfloors and roof spaces). Of equal importance are rain water leaks. Most
relate to walls but roof leakage problems cannot be ignored.

Remember that it is not always easy to identify where the water came from. You have to be aware of the
characteristics of the different sources. Rain water leaks can often be tracked back to a cladding defect
and tend to be localised.



Signs of indoor dampness

Indoor moisture problems are common in New Zealand because our strategies for heating and ventilating
are rudimentary. It is not inconceivable that water leaks contribute to an indoor moisture load but generally
an indoor moisture problem should not be taken as evidence of rain water entry into the wall cavity. The
indoor environment will often show little evidence of a water leak inside the walls.

The hallmark of condensation problems (where the water arrived in the air) rather than as a liquid from a
water leak) is widespread moisture. In this picture the indoor condensation is widespread over walls and the

ceiling



Indoor moisture problems

Another condensation problem. In this case the ceiling is not insulated and coolest part of the ceiling is
the area without insulation. The origin of the moisture is unlikely to be from the roof — it is simply an
example of indoor moisture condensing on the coldest part of the envelope.




Psychrometric Chart
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Temperature (0C)

Curves for humidities from zero to 100%, known as the psychrometric chart. With this you can easily find
the vapour pressure given the temperature and the humidity.



Signs of indoor dampness

Some indoor moisture problems do have a liquid source of moisture. In this case the moisture source is
uncontrolled water on the floor of a bathroom.



Dust mite

Dust mites have been strongly linked to asthma in the NZ population. They thrive in moist environments
and it will be difficult to dry-out mite habitats sufficiently to eliminate them from our homes. A major HRC
funded project is investigating health and biocontaminant relationships. Because of these linkages to public
health, indoor moisture may in fact be a more pressing moisture issue than leaking buildings.
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Relative Humidities close to and within a Carpet
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It can be difficult to eliminate damp spots in the interior of most homes. The above graph shows the
relative humidity plotted in the room air and deep in the pile of carpet. Of most concern are the high RH
readings deep in the carpet which can support populations of dust mites and fungi. In fact, carpets have
been shown to support high concentrations of dust mites in NZ homes.



Ground-sourced moisture

Subfloor moisture problems are also independent of cladding water leaks. The subfloor can be thought of
as the engine room as far as moisture sources go. There is a lot more moisture released here than we are
ever likely to see leaking through a cladding (a figure to remember is 10 g/h.m?). Some of this moisture can
be carried by air flows into the roof space where it over taxes arrangements for moisture control.



Ground-sourced moisture
In the roof cavity

Moisture problems in roofs will sometimes be wide-spread like this one, indicating that a general source of
water vapour (from the living or subfloor areas) might be involved. The early signs of roof leaks tend to be
far more localised.
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Typical moisture and air flows
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10-30 m%/h
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Here is a summary of the main air and moisture flows in NZ homes. The air flow rates (arrows)
are average rates measured in several homes and the moisture emission data (shown in 5I
jugs/day) has also been measured — but expect considerable variation from these values in
other homes. The main points are:

A subfloor space can be a considerable source of moisture 20-40 kg/day. This is followed by
the indoor spaces about 5 — 10 kg/day and water leaks in walls (unknown but it should be much
less than either of these)

Air flows generally upwards in the building (subfloor to living to roof space) and this carries
moisture from the largest moisture sources to the most sensitive area (the roof space).

We should not expect wall cavity moisture control to change this picture since the quantities of
water involved should be much less than those dealt with in the other zones.
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Inter zone air flows
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4 Water entry between window and wall

Lo = o il : E"

A classic rain water leak Iocallsed to the Ieakage site — in this case the wmdow jamb Ieaked and there was

no sill tray to flash water out of the trim cavity. The moisture contents in framing close by was normal —
had to hit the right spot to get an elevated moisture reading.

you
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4 COSHH (Control of substances hazardous to health)
hierarchy of measures

Eliminate the source of pollutant VI e e e

Substitute another material for source

Enclose/lsolate the source '

Local extract and partial enclosure

Dilution ventilation

Personal protection
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4 COSHH (Control of substances hazardous to health)
hierarchy of measures

Dry cloths outside Dispose of unflued gas heater
Substitute

Enclose Subfloor ground cover
Local extract Bathroom extract Range hood
Dilution ventilation Whole building ventilation

Personal protection
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4 Moisture chart
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R=0.3 m2C/W \
Ath Island

Thermal bridging Climate

t temp

N

Heat input kW

Conductance W/C
aYel uone[nuUaA

16



<

R=0.3 m2C/W

R=0.6 m2C/W

Thermal bridging

t temp

Conductance W/C

Moisture chart
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Airtightness

Passive vents

Climate

Wind exposure

Mechanical vents
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Base infiltration rates

Pre-1960 high stud strip -lined
and timber windows

Post-1960 complex shape, some
internal strip lining

Post-1960 larger than 120 m 2

Post-1960 simple rectangular
designs with airtight joinery
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4 Corrections to base infiltration rate

Passive vents on most windows
and general wall openings

Solid fuel heater with
flue restrictor

Closed louver
windows

Pre-1960 house relined

Add
2000 m%h

0.1 ac/h

0.05 ac’/h

0.8 m3h

Subtract
0.1 ac/h

0.2 ac/h

Per m2 of opening

Unused open fire place

Per louver

Pre-1960 house with retrofit
airtight windows
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Infiltration zones in New Zealand

s Regional factors
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Sheltered
0.5

Wind exposure classes for houses

Semi-sheltered
0.7

Semi-exposed

Exposed
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4 Average ventilation rate calculation

Ventilation rate = (Base infiltration + Adjustments
x Exposure factor
x Location factor
+ ventilation from open windows
@,

+ mechanical ventilation rates i)

=
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Tracer system

Labjack — Solenoid drivers;

Computer

Dosing bubble flowmeter_____ .

Sampling
solenoid

Tracer gas supply s

Tracer bubble
flow meter
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Ventilation rates in water managed cavities

* Drained and ventilated walls
Open rainscreen walls
Open rainscreen walls
¢ Drainage plane wall .
A Head cavities of an open rainscreen %% % K3
S ¢ ‘0“{‘.‘
R 3 20
K.

0.10 1.00
Calculated ventilation rates I/s.m

*®

*
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Walldry

Cavity Description Drying rate from the back of
Brick veneer cavity with top and bottom vents j cladding [grams/m>.day]

Cavity Vent - dimension (mm)

Top Vent

Bottom Vent

il

Batten Vent

Building Location

Auckland -

Wind Exposure
‘ Exposed j

Days to dry framing
[Fibre Sat to target MC]

Days to dry to target moisture content

Drying from:

Bottom plate —I

Target moisture content
15% -

Internal lining vapour resistance S

‘ Vapour permeable j

Dust mites have been strongly linked to asthma in the NZ population. They thrive in moist environments
and it will be difficult to dry-out mite habitats sufficiently to eliminate them from our homes. A major HRC
funded project is investigating health and biocontaminant relationships. Because of these linkages to public
health, indoor moisture may in fact be a more pressing moisture issue than leaking buildings.
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Walldry

Cavity Description

Drying rate from the back of
Open rainscreen with non-ventilated battens j cladding [grams/m?.day]

Cavity Vent - dimension (mm)

Top Vent ‘ i

Bottom Vent | |
Batten Vent J =i

Building Location =

Auckland j
Days to dry framing
Wind Exposure [Fibre Sat to target MC]
‘ Exposed j

Days to dry to target moisture content

Drying from:

Bottom plate —|

Target moisture content
15 % '|

Internal lining vapour resistance 5

‘ Vapour permeable j

Dust mites have been strongly linked to asthma in the NZ population. They thrive in moist environments
and it will be difficult to dry-out mite habitats sufficiently to eliminate them from our homes. A major HRC
funded project is investigating health and biocontaminant relationships. Because of these linkages to public
health, indoor moisture may in fact be a more pressing moisture issue than leaking buildings.
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Dust mites have been strongly linked to asthma in the NZ population. They thrive in moist environments
and it will be difficult to dry-out mite habitats sufficiently to eliminate them from our homes. A major HRC
funded project is investigating health and biocontaminant relationships. Because of these linkages to public
health, indoor moisture may in fact be a more pressing moisture issue than leaking buildings.
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Dust mites have been strongly linked to asthma in the NZ population. They thrive in moist environments
and it will be difficult to dry-out mite habitats sufficiently to eliminate them from our homes. A major HRC
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Dust mites have been strongly linked to asthma in the NZ population. They thrive in moist environments
and it will be difficult to dry-out mite habitats sufficiently to eliminate them from our homes. A major HRC
funded project is investigating health and biocontaminant relationships. Because of these linkages to public
health, indoor moisture may in fact be a more pressing moisture issue than leaking buildings.




‘ Vapour pressure gradients

T=5 T=20
RH = 80% RH = 60%
P, =750 Pa P, = 1700Pa

2000 Pa

1500 Pa

1000 Pa / Dew point

Condensation ??

The next step might be to see if the temperature anywhere in the wall falls below the dewpoint of the air at
that point . This can be calculated from the vapour pressure and temperature at each point through the
wall. If the temperature does fall below the dew point. this indicates that condensation might form.




Vapour pressure gradients

T=12 T=20
RH = 80%
P, = 1100 Pa

N

RH = 60%
P, = 1700Pa

1500 Pa

1000 Pa Dew point

Condensation No

Here is the same wall but with a higher outdoor temperature. In this case the temperature is higher than the
dew point at all points through the wall and any condensation present should start to dry out.

It is important to remember that a calculation like this over simplifies and often reaches the wrong
conclusions (you have been warned). That is because it does not take account of hygroscopic storage in
framing materials, ventilation carried moisture and does not account for fluctuating conditions on both sides

of the wall.

So it is worth knowing about these calculations and their limitations. If you do have questions about
condensation risk then you need to use one of the new computer programs like WUFI that are starting to
appear
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4 New thinking on vapour barriers

Vapour barriers are used in certain situations in NZ buildings but generally we have minimised their use to
extreme climates (ski lodges and cool stores) and where large moisture sources are involved (spa pools).
Vapour barriers have been rather more widely used in North America but this summit meeting has
guestioned their use in many parts of the US. Vapour barriers are acknowledged as clamping down on
some useful drying paths that can assist with moisture control in walls. The summit meeting redefined the
climatic zones requiring vapour barriers in walls.




< Bottom plate with direct fixed cladding in winter

Here there is a building wrap acting as a second line of defence against water entering
the framing and insulated areas. The weatherboards provide the first D “Deflection” and
the building wrap is expected to control any minor leaks past the cladding. It should be
noted however, that we are not in the habit of engineering a drainage path to outside
and we do not add any ventilation — perhaps these processes happen anyway because
the cladding is not airtight and the cavity is naturally well ventilated.

It is worth thinking about the properties of the building wrap to ensure it up to the job.
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