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Developed in Germany, as the name 
would suggest, the Passivhaus concept 
first materialised into a building form 
when a row of townhouses was designed 
and constructed to a standard developed 
by Professors Wolfgang Feist and Bo 
Adamson in 1991.

These homes stood as proof that the 
need for space heating and cooling 
could be effectively eliminated without 
compromising internal comfort, as their 
research had promised.

The success of these and a number of 
subsequent homes led to Feist developing 
the Passivhaus Standard in the mid 1990s. 
The founding of the Passivhaus Institute 
followed in 1996.

At the heart of the Passivhaus Standard 
are three key energy requirements: that 

the heating and cooling requirement of 
the building be no more than 15kWh/sq 
m² annually; or that the peak heat load 
be no more than 10W/sq m; and that 
the whole-of-building primary energy 
consumption be no more than 120kWh/
sq m annually.

The standard also requires that the 
building envelope achieve an airtightness 
of less than 0.6 air changes per hour.

Once deemed fanciful by many, 
thousands of commercial and residential 
buildings have since been successfully 
designed and constructed to these 
principles around the world. Although 
the standard was originally designed for 
the cooler climates of central Europe, you 
now don’t have to go too far to find these 
principles being applied to buildings here 
in Australia.

In fact, such is the groundswell of the 
Passivhaus movement here that a growing 
number of Australian practitioners are 
seeking certification on the subject, 
including Clare Parry, sustainability 
consultant with Umow Lai in Melbourne.

ecolibrium: How did you come 
to be one of just a few certified 
Passivhaus professionals in 
Australia?

Clare Parry:  My interest was sparked 
by the standard’s ultimate aims of low 
energy use in conjunction with optimal 
thermal comfort and high-quality design. 
It aligns well with the pursuit of efficiency 
in design that is part of my everyday 
work. I thought Passivhaus might remain 
one of the extreme targets that exist  
on the periphery of efficient design –  
I never imagined it would have such a 

The house of nous
Popular in Europe for over two decades, local recognition of the Passivhaus concept is now 
making up for a slow start. Ecolibrium’s Sean McGowan spoke to Umow Lai’s Clare Parry,  
one of Australia’s few certified practitioners, about the rising popularity of the standard  
in this country, particularly as it applies to residential projects.

There are more than 40,000 Passivhaus projects around the world.
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rapid uptake as we’re now seeing. This is 
exciting; it shows that people are starting 
to walk the talk.

eco: How is this certification 
attained and what does it mean?
CP:  I sought out the certification, 
but had to travel to New Zealand to 
complete the course. A Certified Designer 
is someone who has the specialised 
expertise to bring together all the 
elements of Passivhaus. But I’ll admit 
there’s not that much in the standard 
that doesn’t already exist in the realms 
of good, smart design. It’s just about 
bringing it together into an efficient, 
optimised package. 

Counter-intuitively, it’s 

usually more energy 

efficient to use mechanical 

ventilation, and once you’ve 

got the building airtight 

you’ll need it’
eco: What’s happening globally?
CP:  It’s exploding. There are over 40,000 
Passivhaus buildings around the world, 
both certified and uncertified. The 17th 
International Passivhaus Conference will 
be held in April, with over 1,000 attendees 
from 45 countries, and there are smaller 
national conferences being held in the UK 
and US. There are 12 Passivhaus affiliate 
organisations around the world, including 
one in New Zealand and we hope to 
establish one in Australia soon.

eco: the original concept set out 
a strict standard. Is there still a 
strict definition or has Passivhaus 
become more of a general trend 
where building design borrows 
parts of the concept but perhaps 
not all?
CP:  It is necessarily a strict standard. 
It is entirely achievable and without 
the extreme effort some might expect. 
The devil is in the detailing, and the 
biggest challenge is achieving the airtight 
envelope. We’re not used to constructing 
with that kind of detail here. The general 
building concepts are something that 
should be incorporated across the board. 
For example, improved insulation and 
glazing can be established as a cost-
effective measure in most projects.

eco: Why have Australian 
designers and builders been slow 
to embrace Passivhaus?
CP:  It’s been viewed as a bit of a niche 
approach, and has probably struggled with 
issues ... such as being strict or perhaps 
extreme. Coming out of Germany, the 
language barrier and lack of user-friendly 
information is also a bit of a gripe, and 
marketing has only recently been on their 
agenda. Passivhaus has relied on word of 
mouth for the most part.

Information on applying Passivhaus in 
warm climates is also notoriously difficult 
to find, and is largely based on theoretical 
and modelled studies.

eco: does that make it difficult to 
sell the concept then?
CP:  We find it useful to relate the 
achievements of Passivhaus to other 
known standards, like NATHers, 
NABERS and Green Star Energy 
benchmarks. You don’t have to look very 
far for keen designers and especially 
clients who want to do it, or projects 
that are doing it – there is definitely a 
groundswell of enthusiasm.

One of the biggest challenges for green 
building is too much information – most 
people just don’t know where they are 
meant to start. Greenwash can also be 
overwhelming. Everyone and everything 
has a green angle.

eco: Is the Australian climate, 
and our requirement for cooling, 
suitable for Passivhaus?
CP:  Definitely. Passivhaus can go 
anywhere you want to build. The 
standard was established for a heating 
climate, and so the language surrounding 
Passivhaus tends in that direction, but it’s 
simply about isolating the indoor climate 
from the outdoor climate. In many cases 
it would be simpler to achieve in a cooling 
climate, with a smaller temperature 
differential between indoor and ambient.

eco: It seems Passivhaus would be 
more readily applied to Australian 
residential buildings rather than 
commercial developments, yet 
we hear more about the latter. 
Is it finding any traction in the 
residential market?
CP:  Commercial projects have bigger 
marketing budgets! Actually, the bulk of 
projects in Australia are residential, but you 
won’t hear about most of them. There are 
challenges that must be overcome – some 

of them cultural – to achieve these types 
of buildings, but it can most definitely be 
done. Residential Passivhaus is where the 
groundswell is occurring, with the bigger 
projects finding it tougher to take the leap. 
No one wants to jump first.

eco: What level of comfort can 
be achieved in an Australian 
Passivhaus-designed home?
CP:  Many people would be astounded 
with what they would experience in a 
Passivhaus building, residential or any 
other type. The standard has two pillars: 
low energy and high comfort. This means 
no cold spots, no draughts and no reason 
to complain.

The Passivhaus standard was established 
around the comfort parameters of 
ISO 7730, so it’s not just a best-guess 
approach. I’ve had to talk clients out 
of installing a fireplace in nearly all 
residential projects, as it’s just not 
required.

eco: What ventilation is provided 
in these designs? does it differ 
here compared to europe?
CP:  The standard proposition is 
a mechanical ventilation unit, with 
heat recovery incorporated. Typically 
this would involve a proprietary unit, 
many of which have been certified by 
the Passivhaus Institute, and we can 
incorporate heating and/or cooling, and 
even domestic hot water into the unit. 

From an owner/occupier 

standpoint, you’re crazy 

not to consider operational 

efficiency when you’re in the 

design stage’
eco: this is quite a departure from 
what we’ve come to expect?
CP:  Providing a mechanical ventilation 
system in a house is definitely not the 
norm, and most people wouldn’t consider 
ventilation as a requirement beyond 
being able to open the window. Counter-
intuitively, it’s usually more energy 
efficient to use mechanical ventilation, 
and once you’ve got the building airtight 
you’ll need it.

It’s all about control and making the  
most of the energy balance that exists  
in the space.
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eco: Would a Passivhaus design 
really do away with the need for 
air conditioning during summer 
months in, for example, the 
Melbourne climate?

CP:  If you look at the climate data 
for Melbourne, then yes it is entirely 
achievable but you won’t design out the 
extremes, such as 47°C days. No standard 
house design would cope with that, even 
fully conditioned.  A careful Passivhaus 
design can reduce overheating to less 
than, say, three days per year without 
additional cooling.

Some of the dependency on cooling can 
be cultural – having to have your house 
at 19°C on a 37°C day is ridiculous. 
If someone is willing to put up with 
27°C, then yes, we might eliminate air 
conditioning. MVHR units that are 
equipped with cooling are coming onto 
the market, so these could eliminate the 
requirement for supplementary units. 
For peace of mind, in a warm climate, we 
might install a small split system into the 

living room. It’s a “just in case” approach, 
and with a few more projects under our 
belt we might be able to design these into 
obsolescence. 

I’ll admit there’s not that much 

in the standard that doesn’t 

already exist in the realms of 

good, smart design. It’s just 

about bringing it together 

into an efficient, optimised 

package’
eco: that said, are the very low 
heating and cooling requirements 
of 15kWh/ sq m per annum just as 
achievable here?
CP:  Readily achievable. Like I said, 
keeping a house at 21°C in a climate that 
varies from 0 to 35°C is much simpler 

than an extremely cold climate that might 
drop down to minus 20°C. But, as with 
any project, sustainability isn’t an add-
on, and these things must be considered 
from the very start. It means you need 
to optimise as you begin to consider the 
base elements of the building, including 
form and orientation.

eco: tell us the difference 
between the peak heat load and 
whole-of-building annual energy 
use requirements of Passivhaus.

CP:  Satisfying the criteria is an  
either/or proposition – being either 
15kWh/sq m or 10W/sq m. 10W/sq m 
comes from assumptions in a residential 
building, such as providing fresh air at  
30 cu m/hr per person etc. For cooling, 
10W/sq m doesn’t readily apply. We’re  
not having trouble achieving those  
figures – you just have to make 
considered decisions in your design.

120kWh/sq m (for whole-of-building 
annual energy use) is achievable, and there 



eColI BR I u M •  Fe BRuARY 201318

F E A T U R E

is a wealth of published data on commercial, 
educational and residential buildings that 
shows this is more than enough to run 
a building on. If you utilise your natural 
resources – for example including measures 
to optimise natural daylighting and utilise 
solar gain to your advantage – then you can 
make the task much easier. 

the devil is in the detailing, 

and the biggest challenge 

is achieving the airtight 

envelope. We’re not used to 

constructing with that kind of 

detail here’
eco: How important is air-
tightness to the success of 
Passivhaus design?
CP:  It’s one of the three critical measures 
that must be achieved. Basically without it, 
the building will never perform. It should 
be a must-do on all building projects – it 
has become a critical measure of build 
quality overseas and is being incorporated 
into more and more projects here in 
Australia. We are starting to specify it 
where we can on all types of projects, 
including large commercial, but it 
requires significant buy-in from the team, 
particularly the contractors.

The Australian norm is quoted anywhere 
from five air changes per hour, being OK, 
to 20 being extremely poor. This is up 
to 35 times poorer than the Passivhaus 
requirement. So put simply, our buildings 
leak like sieves. It means you have no 
control over air and energy flows. Think 
of it as pumping energy into the outdoors.

eco: How does a standard 
Australian new-build home 
compare?
CP:  Research has indicated that most 
Australian new-build houses, required to 
achieve 5–6 star NATHers, only achieve 
around 1–2 stars. It’s mostly attributed to 
build and materials quality and defects 
or omissions in insulation. You could say 
it’s an inevitable flaw in a system where 
requirements stop at the design stage, 
with no as-built checks. People aren’t 
getting what they think they’ve paid for.

eco: Compared to traditional 
new home builds, what are the 
cost implications of building to 
Passivhaus standard and what 
payback can be achieved in 
energy savings?
CP:  We’re still waiting for the answer to 
this one, but we’d guess that the first few 
projects will be in the range of 15–20 per 
cent more expensive to construct. Payback 
is less than 10 years, and with rising energy 
costs, it will only get quicker. The market 
will also react, with products like high-

efficiency windows and sealing products, 
as well as experienced builders, becoming 
more readily available. Long-term data 
from Europe shows construction costs 
range from 0–8 per cent higher, with 
payback of less than five years. 

one of the biggest 

challenges for green 

building is too much 

information – most people 

just don’t know where they 

are meant to start’
eco: I understand umow lai is 
currently working on several 
residential Passivhaus projects.

CP:  We have two residential houses 
currently entering construction stage. 
One is just outside of Adelaide, and the 
other is in Emerald in Melbourne’s outer 
east. Both have informed, enthusiastic 
clients who came to us with Passivhaus 
in mind. An engaged client is essential 
– it would have been easy for them to 
have decided it was too hard or not 
worthwhile. They’re both very excited 
about the prospect of owning and living 
in an ultra-efficient home.

The Passivhaus philosophy is simply about  
isolating the indoor climate from the outdoor climate.
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We also have a number of much  
larger projects in the feasibility  
and design stages.

eco: It requires a change in 
mindset for the average home 
owner doesn’t it?
CP:  From an owner/occupier 
standpoint, you’re crazy not to  
consider operational efficiency 
when you’re in the design stage. 

You’re committing up to 50 years of 
performance at this point. Hopefully 
we’ll see more value placed on efficient 
buildings too, such as we’re seeing for 
high-rated NABERS buildings. ❚

loW-e And CoMPAss House
Adopting elements of the Passivhaus standard, Compass House in 
Canberra is one of Australia’s first near zero-energy commercial buildings.

The 1000 sq m NLA, two-storey commercial building was co-designed 
by Rudds Consulting Engineers as its new headquarters, and showcases 
the firm’s ability in this field. It features Australia’s first use of a thermally 
isolated curtain-wall system solution that is thermally broken, insulated 
and airtight.

Uniquely, this system also allows for the incorporation of thin-film PV 
modules and solar thermal collectors into the façade, such that shadow-
free east, west and north-facing walls are able to generate energy. And 
as the panels have been designed in dark blue or grey, they are difficult to 
distinguish from tinted glazing.

Although a Passivhaus certification was not attempted, the building’s low-E 
design shares three key Passivhaus elements. Firstly, it features a building 
envelope that is airtight as well as thermally broken, with external passive 
and active shading. In addition, the building features low design values of 
around 30W/sq m for heating and cooling, and a comprehensive range of 
building-integrated-and-applied solar technologies.

“Low-E buildings optimised for Australia’s climate have a much wider 
range of performance options, and can outperform a Passivhaus building, 
moving right into the direction of energy-positive buildings,” says Dr 
Andreas Luzzi, CEo of LARoS Technologies – a tenant of the building 
and the Australian/New Zealand distributor of the German-made RAICo 
curtain-wall system as well as other Passivhaus technologies.

other low-E design and performance criteria featured in Compass House 
include LED lighting and a high efficiency Co2 heat pump installed in the 
server room for co-production of server room cooling and hot water supply.

“It was considered more important to deliver a super-comfortable, cost-
effective low-E building – a building that mirrors the innovative position 
of its landlord,” Luzzi says. “Being a tenant in the downstairs area of this 
building, I can tell you it is superb to live through Canberra’s winter without 
the need for space heating, and to work during summer without the need 
for air conditioning.”

LARoS Technology’s total power costs are practical proof of the  
low-E design, being a little under $3 per day, according to Luzzi.

Although more than 40,000 certified Passivhaus buildings exist worldwide, 
many more are likely to be in the mould of Compass House. These 
buildings have adapted the core solutions of the Passivhaus standard in 
combination with solar technologies as a means to achieving even greater 
efficiencies. It’s for this reason Luzzi says low-E or energy-positive is 
becoming best practice in central Europe.

Compass House was recognised at November’s Master Builders  
Australia Awards, with developer Nikias Diamond and Shepherd  
Electrical recognised for their work on the project.

Would you like to know more?
For more about the Passivhaus 
concept, check out September 2011 
Ecolibrium at www.airah.org.au




