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Located on a hillside with views of the mountains and Lake Wanaka to the west, access to the house is via a 
winding path past large gardens. A separate garage is located at the bottom of the hill. The house is 
carefully oriented to allow winter sun to enter the living spaces, with eaves protecting windows from 
summer heat. 
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A desire to live comfortably in a cold climate – 
while minimising energy consumption – led this 
family to a Passive House solution designed by 
local New Zealand architect Rafe Maclean.

WORDS Rachael Bernstone

PHOTOGRAPHY Simon Devitt 

WHEN GAVIN AND JACQUETTA  
George bought a house in Wanaka on New 
Zealand’s South Island, they wanted to 
enjoy the outdoor pursuits the region is 
famous for: skiing in winter, swimming and 
kayaking in summer, and walking in nature 
all year round.
 However, they were surprised to 
discover that the indoor climate of their 
1940s bungalow – which boasted views 
across the alpine lake – was also extremely 
chilly. “We travelled down there in summer 
when it was very cold with a southerly 
blowing, and the house was freezing,” Gavin 
recalls. “It was colder inside than outside, 
and because we bought the place to enjoy 
the ski season, we figured it just wasn’t 
going to work.”

 Gavin researched options for a 
new build that could harness the site’s 
positive attributes – northern orientation, 
picturesque views, and a level platform 
near the top of the plot – while minimising 
energy consumption for heating in winter. 
“I was investigating Passive House designs, 
watching Grand Designs and reading 
books,” Gavin recalls. “We decided to go 
down that path so we set out to find a 
Passive House designer.”
 Fortuitously, he saw local architect  
Rafe Maclean deliver a talk about some 
of his recent projects at a conference in 
Dunedin. The men got chatting afterwards, 
and Rafe agreed to take on the project. 
Although he had completed his Passive 
House training, this was Rafe’s first chance 

Passive   
pioneer  
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to fully implement the design principles 
with a committed client, and to seek 
certification.
 “I’d previously introduced some 
Passive House concepts into a project that 
was being built around that time – the 
objectives around airtightness, insulation, 
and the ventilation system – but the budget 
hadn’t allowed for triple-glazed windows, 
which seem to be the crux of the issue in 
this climate,” Rafe says. 
 For this house, Rafe specified triple-
glazed windows that were manufactured 
in Germany using timber composite 
frames and an exterior aluminium shell. 
In winter, the high-spec windows work 
in combination with the layers of super 
insulation and a mechanical ventilation 
system that removes stale air from the 
kitchen and bathrooms and replaces it with 

fresh and warmed air, which is delivered 
to the bedrooms and living rooms via 
pipework inside the thermal envelope.
 “I deliberately try to keep my designs 
light and use materials with a low thermal 
mass,” Rafe says. “I use the analogy of 
trying to warm a down sleeping bag: if 
you introduce a brick into the bag, it takes 
longer to heat up, and more time to cool 
down. 
 “This way, you can introduce heat via 
a low-energy heater and the house warms 
up quickly and efficiently,” he adds. “If it 
gets too hot in summer, you can turn on the 
summer bypass function on the ventilation 
system and/or open some windows. It’s a 
different approach to some other designers, 
but I prefer the nimbleness of keeping the 
structure light and not having too much 
thermal mass.”

 Even on the coldest of days and nights, 
Gavin says, the house stays pleasantly 
warm, hovering at about 25 degrees Celsius 
inside, thanks to just one 2kW electric 
heater in the living area, which is mostly 
powered by photovoltaics on the roof.
 “On cold days, we usually run the 
electric heater for a couple of hours in the 
afternoon and evening, and then turn it off, 
and the house maintains the temperature 
overnight,” Gavin says. “We’ve experienced 
nights of minus 10 degrees outside with 
snow and frost on the ground. And when 
we wake in the morning the house is 
comfortably holding 18 to 19 degrees, with 
no heating on during the night.
 “It’s been stunning to stay there – which 
we absolutely expected – but it’s even more 
comfortable than we anticipated,” Gavin 
adds. “We had some trepidation before the 
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A window seat to the west 
has expansive views and is 
protected with eaves in the 
summer. A screen divides 
the living space from the 
entry, and doors to the 
deck are located to capture 
prevailing breezes. 
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Kitchen joinery is made from Plytech Birch Elite plywood. There is a range hood but it 
is recirculating – all mechanical ventilation is via the centralised ventilation and heat 
recovery system, which has an automatic summer bypass. 

house was completed, because although the 
science said it would work, it hadn’t been 
achieved this far south in New Zealand 
before, so we were all crossing our fingers a 
bit.”
 For the builder Isaac Davidson – also 
undertaking his first Passive House project 
– the job threw up more challenges than 
a regular build but it also changed his 
thinking about the value of Passive House 
features. “Previously I had viewed those 
elements as a luxury that incurred extra 
expenses, because they seemed so much 
above and beyond the building code here,” 
Isaac says. “Now I think these standards 
should be the norm and our code is 
outdated and rubbish.”
 For the moment, Gavin and Jacquetta’s 
dream of moving south full-time has been 
put on hold, with work commitments 
keeping them in Auckland, but they love 

visiting their Passive House for breaks and 
it generates income and great feedback via a 
vacation rental site.
 “We’ve had overwhelming feedback that 
it’s an outstanding house to stay in,” Gavin 
says. “Yes, it cost more than if we’d built to 
spec for that area – Rafe worked out it cost 
about 18 per cent more than building to 
code standards – but we would have needed 
a boiler and other heating equipment on top 
of those minimum requirements to get the 
same kind of comfort.” 
 Both the architect and the clients 
are supremely happy with their first 
collaboration, so much so that they are now 
working together on a second project. “We 
haven’t paid an electricity bill this year, 
and even if the payback period is longer 
than the expected eight years, it doesn’t 
bother us because of the comfort levels 
we’ve achieved,” Gavin says. “It’s so great to 

be that comfortable in such a cold climate, 
and in summer, we can just open it up to get 
breezes through.”
 For Rafe, the project provided some 
useful pointers about meeting Passive 
House regulations. “We submitted the 
documents for the certification process 
at the end of the build, and there were 
some ‘lost in translation’ moments with 
the Passive House certifier – a Portuguese 
graduate who was based in Ireland, working 
on a German system,” Rafe says. 
 “They picked up a lot of issues and 
initially determined the house had failed 
the process, but it turns out they had made 
some assumptions that weren’t right, and 
once we corrected those, it passed,” he 
explains. “In hindsight, it’s best to get a 
certifier on board before you start building. 
We have a Passive House certifier here in 
New Zealand now, which is fantastic.”
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 Having ticked all the boxes on paper 
and in practice, the design presents a 
good argument for making buildings more 
efficient, Rafe says, an issue that can be 
a struggle if clients aim only to minimise 
construction costs. 
 “Now, when I work with clients, I give 
them options regarding different quality 
levels of thermal efficiency versus running 
costs, which we can work out by running 
the numbers through the Passive House 
Planning Package (PHPP),” he says. “It 
means clients can see that by spending, say, 
$20,000 on Passive House measures, they 
could save $700 to $800 a year on heating, 
for example.
 “It’s a good approach because it enables 
clients to choose early on what level 
of investment versus payback they are 
comfortable with.”  

LEGEND 

FLOOR PLAN

1  Bedroom
2  Living
3  Dining
4  Kitchen
5  Bathroom
6  Ensuite
7  Laundry
8  Entry
9  Deck
10  Window seat

j 

The extreme climate in Wanaka on New Zealand’s South Island is hot in summer and can 
drop well below zero degrees in winter. Large eaves protect the glazing to the west from 
summer sun, and generous decks provide outdoor living options for warmer months. 
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RENEWABLE ENERGY 

–  3kW grid-connected 
photovoltaic system; Hi-Min 
Solar monocrystalline PV 
panels (12 x 250W panels) from 
Infinite Energy NZ Ltd.

PASSIVE DESIGN / HEATING & 

COOLING

–  Roof overhangs to north, view is 
to west, minimal thermal mass 
to aid quick heat up/cool down 
times

–  The house is a Certified Passive 
House. Its heating demand is 
12.46kWh/m² annually and 
the heating load is 10.6W/m². 
The frequency of overheating 
(>25°C) is 1.4% and primary 
energy use 94kWh/m². The 
air-leakage test result gave 0.6 
air changes per hour at 50Pa 
pressure – which meets the 
Passive House certification 
criteria.

BUILDING MATERIALS 
–  Walls: Western Red Cedar 

(Rosenfield Kidsen), stained 
Drydens ‘slate’, on 45mm 
structural cavity batten, on 
Tyvek wall underlay, over 
Kingspan Tek Panel (142mm), 

taped joints on inside, 90mm 
insulated frame with Knauf 
wall insulation, plasterboard. 
Total wall U-value: 0.127W/m2K, 
or R7.87 

–  Floor: Solid 19mm American 
oak on 115mm floor joists 
insulated with Knauf fibreglass 
insulation, on 20mm packers, 
100mm structural concrete 
slab and 220mm EPS underslab 
insulation on ground. Perimeter 
of slab Nudura ICF (EPS) 
blocks. Total floor U-value: 
0.100W/m2K, or R10 

–  Roof: Metalcraft Roofing 5-Rib 
Eudura Colorsteel cladding 
on purlins, counterpurlins, 
Proclima Solitex Mento 1000, 
15mm ply roofing substrate, 
and LVL timber rafters 
insulated with Knauf fibreglass 
batts, Intello vapour check 
layer, 45mm timber battens, 
Rondo battens insulation, 
plasterboard. Total roof 
U-value: 0.13W/m2K, or R7.69

–  Kitchen joinery: Plytech 
Birch Elite plywood fronts 
and benchtop (FSC & PEFC 
certified)

–  Fisher&Paykel recirculating 
range hood

George House 
—Specifications

Sustainable FeaturesCredits

DESIGNER

Rafe Maclean Architects 

BUILDER

Davidson Building Ltd

STRUCTURAL ENGINEER/
HYGROTHERMAL 
ANALYSIS

Ezed

PROJECT TYPE

New build

PROJECT LOCATION 

Wanaka, New Zealand

SIZE

House 141 m2, plus separate 
garage
Land 1012 m2

BUILDING ENERGY RATING 

Certified Passive House

l 

All windows are triple 
glazed and made from FSC-
certified European Spruce. 
The construction is 
deliberately lightweight to 
enable quick heat up/cool 
down times. 

–  Miele condensing clothes 
dryer.

HOT WATER

–  LPG Rinnai Infinity EFi250 
condensing boiler.

ACTIVE HEATING & COOLING 
–  One 2kW Goldair Micathermic 

electric standalone heater 
(enough to achieve 20°C 
inside on coldest day)

–  Zehnder ComfoAir 350 
Ventilation with heat recovery 
system, and automatic 
summer bypass. (No kitchen 
or bathroom extracts to the 
exterior – all through the 
ventilation system which 
retains energy in the house).

WINDOWS & GLAZING 
–  Visolux triple-glazed timber 

windows made from FSC 
certified  European Spruce, 
with Purenit exterior 
aluminium skin. Supplier 
Schweikart V-Isolux 
(Germany), fabricated 
and assembled locally by 
EcoWindows NZ. 

LIGHTING 
–  LEDs throughout, from Inlite 

Lighting.

PAINTS, FINISHES & FLOOR 

COVERINGS  
–  Drydens WoodOil to exterior
–  Dulux low-VOC paints to 

interior.




