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Retrofitting Wall Insulation. So your house is cold and it costs way too much to heat, and you’ve decided to do something about it. Your ceiling and floor were insulated to 

comply with the healthy homes act and your windows are already double glazed with thermally broken joinery because the previous owner 

upgraded them. But since heat just flows out through the path of least resistance, the house didn’t really get that much warmer with all of the 

heat going around the windows and through the uninsulated walls. 

You’ve heard all of the ads on radio and tv, and you’ve even seen insulation being advertised on social media, and you’re ready to reduce your 

power bills and spend the money on a nice, warm blanket for your walls. You’ve got the right idea, but there are many di�erent ways to insulate 

depending on the existing building, and few things you need to consider BEFORE you start insulating. Insulation is great when it’s done right, but 

doing it right requires a few extra bits and bobs to make sure that you get the maximum benefit from your insulation, and to make sure that the 

insulation you install doesn’t start causing condensation issues.

If so, as a bare minimum you will want to install an exhaust fan vented 

to the exterior in each bathroom and kitchen, and you must ensure that 

the laundry dryer is either vented to the exterior, or is a condens-

ing-type machine. To provide adequate ventilation without extra 

thought or e�ort, the exhaust fans should ideally run continuously at a 

very low speed with a boost speed for when you’re showering or 

cooking. Exhaust fans with humidity sensors can do in a pinch, but for a 

proper job you want slow, continuous extract. (Each fan should only 

cost around $200 + install)

Older, uninsulated houses are not air tight, which means that if 

condensation does collect in the walls, it is dried out by wind blowing 

through the enclosure, and by heat from the inside. Adding insulation to 

the walls hinders or stops that air movement, and by keeping the inside 

warm it keeps the surfaces inside the wall colder. That may sound 

counter-intuitive, but by stopping heat from escaping, it’s preventing 

that heat from warming up the insides of the wall and keeping the 

surfaces above the dew point temperature.

If you can a�ord it, you should also consider a balanced pressure 

ventilation system with heat recovery, because you’ll be making the 

house warmer and more airtight, and a balanced pressure system with 

heat recovery will maximize the performance and energy e�ciency of 

the house. (This type of system would cost between $700 and $10,000 

depending on the size of unit you need, but the return on investment is 

huge and will pay for itself long-term through reduced energy costs 

and reduced maintenance)

Does your house rely on open windows and doors for ventilation?

Step 1. Sort out your ventilation

Negative Pressure Balanced Pressure Positive Pressure
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Not recommended if
you’re adding insulation.
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Does your house have a
positive pressure “ventilation”
system that pulls air from your
attic into the house?

(e.g. Most of the cheaper systems sold 
by HRV, DVS, SmartVent, Unovent, Reliance, etc.)

If so, either remove or disable them, and install proper negative pressure or balanced pressure systems as described above to avoid causing problems within your walls. 

Positive pressure systems can be ok in an uninsulated, non-airtight house, because the surfaces inside the wall are warmed up by the heat inside and the air is able to 

escape through gaps. Once you insulate and tighten the envelope, however, you’re making the surfaces inside the wall colder and more prone to condensation, and 

you’re also preventing the air from blowing through and drying it out. 

The concept of a positive pressure system is fundamentally flawed, because instead of removing moisture from the source like in a negative or balanced pressure system, 

it attempts to add more air (of unknown humidity) to dilute the moisture and then hope it escapes properly. Here in NZ, at night and during the winter, the positive 

pressure system essentially inflates the house like a balloon and can push moist air through penetrations in the wall from a warm area (inside) to a cold area (outside), 

which presents a huge risk of condensation. With a negative pressure system, the air is pulled inward from a cold area (outside) to a warm area (inside), which avoids the 

risk of condensation, because air can hold more moisture as it gets warmer. The balanced pressure avoids the risk by exhausting moisture from the source and balancing 

that removal with fresh air to prevent airflow through the walls.

If you’re installing a balanced pressure system, you can reuse the existing penetrations in the ceiling for the new system’s ducts, but if you’re using negative pressure, DO 

NOT exhaust that fan into your attic space, as this will cause major condensation problems in the attic. You can use the penetration in the ceiling, but make sure there is 

a duct that goes through the attic to exhaust outside. 

Note: If you go to one of these companies to ask for 

exhaust fans or balanced pressure systems, they 

may try to convince you that their positive pressure 

system is "better" or "more appropriate" or that 

balanced/negative pressure is bad or scary or too 

complicated/expensive. Remember that this is 

because their positive pressure systems have a 

much higher profit margin and commission, so stick 

to your guns. You know better.

Insulation is great, but it doesn’t MAKE your house warm. It just slows the heat from escaping to allow the heater to work less, so you should be planning your heating 

strategy while you’re planning to insulate.

There are plenty of di�erent ways to heat, and they really depend on your house, your preference, and your ventilation strategy. Heat pumps work, but they generally only 

heat one location. A central, ducted heat pump can keep the whole house warm, or if you’re using a balanced pressure system with heat recovery, putting radiators or 

in-floor heating that uses hot water might be a better choice.

Remember, a heat pump just pumps heat. It has a fan in it, but it does not provide fresh air ventilation from the outside. It just recirculates the inside air.

If you like using a fireplace or wood burner, adding a fan to circulate the warm air around it or adding water circulation system to it to increase e�ciency and spread the 

heat around the house.

They key is to heat your house consistently instead of allowing it to cool all the way down and then heat it back up. Your house should be kept between 18-25 degrees all 

day, all night, all year to avoid condensation and because it is more e�cient. With an insulated house, you should be able to do this relatively economically.
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Now that our ducts are in a row (cheesy joke, we know), we can start thinking about 
the best way to insulate, starting with where and how you’re going to install that insulation. 

Step 2. Sort out your heating
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Not recommended unless there is a specific reason to do so e.g. 
masonry wall

Can cause condensation issues due to lowering the temperatures 
of surfaces within the wall assembly.

Disruptive to occupants, reduces floor area, and will be discontin-
uous at interior wall junctions.

If this is the only option, then it will need to be continuous and 
sealed to create a vapour barrier, and must be thick enough to 
prevent condensation. Get some advice and a WUFI model to 
ensure that it will work properly.

e.g. foil-faced PIR adhered to inside of masonry, fully taped and 
sealed with a stud wall inboard of this to hold gypsum board and 
create a service cavity.

Install it on the inside face
of the wall. 

This is what is typically done in NZ

Can make a meaningful improvement to comfort, but does not 
achieve the full e�ectiveness of the insulation due to thermal 
bridging from studs and nogs/dwangs, and from airflow through 
the insulation if cladding is not airtight.

May be di�cult/expensive/invasive to install depending on 
methodology, for example

Remove all interior gypsum board, install batt insulation and 
replace gypsumboard.
Remove weatherboards/cladding, install batt insulation, and 
replace/reinstate 
Drill holes through interior or exterior linings, and blow in flu�y 
insulation or spray foam.

Can cause condensation issues if the wrong insulation type is 
installed, depending on the wall assembly. (flu�y insulation is fine) 
This may “seem” like the most cost-e�ective option, since it is what 
is typically done, but may turn out more expensive if the design is 
considered holistically, and if items in the assembly are due for 
replacement anyway. 

e.g. fibreglass/polyester/cellulose insulation installed into the 
existing stud cavity with a vapour control layer and watertightness 
details added

Install it between the studs. 

The least intrusive option to the occupants, as it can be done from 
the exterior without requiring occupants to move out or expose 
interior walls.

Least destructive, as existing wall assembly can stay in place.
Airtightness can be improved by adding a vapour permeable, airtight 
membrane before adding insulation. 

Watertightness is improved by creating a redundant rainscreen 
cladding system.

Exterior aesthetics of house are refreshed with new cladding.
Condensation risk is mitigated by keeping surfaces within the wall 
assembly warmer and therefore above the dew point temperature of 
surrounding air.

A vapour permeable, but water resistant insulation should be chosen 
to avoid trapping water in wall. 

Foam boards can be used, but they must be protected from water, 
and must be designed to be thick enough to avoid interstitial 
condensation, so it’s generally easier to use a vapour permeable 
insulation instead.

e.g. Airtight and watertight vapour permeable membrane stapled to 
existing weatherboard and all seams/edges/corners taped, Mineral 
fibre semi-rigid board (rockwool) secured to the wall with battens 
screwed through into existing studs, and new cladding secured to 
battens.

Install it on the outside face
of the wall with new cladding. 

Step 3. Now choose how to insulate

Interior continuous
insulation

Blue: Insulation
Black: framing, gypsum board

& weather boards.

Installing between stud
insulation from the 
exterior or interior.

Blue: Insulation
Black: framing, gypsum board

& weather boards.

Installing between stud
insulation from the exterior

Blue: Insulation
Black: framing, gypsum board

& weather boards.

Green: Membrane installed
prior to insulation
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