A Guide to
Passive House
Building
An industry resource for designing and constructing
Passive House (Passivhaus) buildings in Australia.
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Presented by the Australian Passive House Association, the national association
that aims to lead change by educating, promoting, and supporting the delivery of
Certified Passive House buildings in Australia. It is our vision that all Australians live
and work in healthy, comfortable, low energy, resilient buildings.
This guide outlines the process and resources that will enable you to become a successful Passive House developer.
Please contact us for further information about training or membership at admin@passivehouseaustralia.org.
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What is Passive House?
It is a building standard. Passive House is considered
the most rigorous voluntary, energy and health based
standard in the design and construction industry
today, resulting in buildings that consume as much
as 90% less heating and cooling energy compared
to conventional buildings. Applicable to any building
type or design, the Passive House (Passivhaus) highperformance building standard is internationally
recognized, science-based and proven.
It is a methodology. In a Passive House Certified
building there is a continuous supply of filtered, clean
air, indoor temperatures are always comfortable, and
the energy used for heating and cooling is minimised.
When it’s too hot or too cold, too noisy or outdoor air
is poor quality, you close the windows and fresh indoor
air is supplied via a mechanical ventilation system
with a high-quality heat exchanger. This means that
you get continuous fresh air in a very efficient manner.
Thermal comfort is maintained and heating and
cooling loads are minimized through passive measures
such as improved insulation, high-quality windows,
optimal use of passive solar energy and thermal mass,
external shading, and limiting unwanted heat loss or
gain by addressing thermal bridges. All the building
information is entered into a design tool—the Passive

House Planning Package (PHPP) - which is essential for
designing a Passive House building.
It’s not passive, and it’s not just for houses.
The name comes from the German “Passivhaus.”
Passive House is passive only in the sense that the
building envelope does most of the work to maintain
comfortable temperatures, without active input from
the occupant. “Haus” is the direct german translation
of “building”, encompassing everything from single
and multi residential buildings to schools, hositals and
offices.
It applies to both new and existing buildings.
Although Passive House Certification is best suited to
new construction, the EnerPHit certification criteria
has been developed just for retrofits. You can comply
with EnerPHit by installing Passive House certified
components or complying with criteria that are less
stringent than Passive House Certification.

Any building type can be certified as a
Passive House project. Passive House is
not limited to residential buildings.
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What are the benefits for buyers and occupants?
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Healthy. With great indoor air quality – A heat recovery ventilation system ensures a supply of fresh,
filtered, clean air all year round. A Passive House-certified ventilation system delivers the air silently
without drafts to every occupied space, and exhausts stale air where moisture or odors exist.

Comfortable. With unprecedented thermal balance – Because of appropriate insulation and mitigation
of thermal bridges, there are no cold or hot spots. Temperatures are stable and consistent from floor to
ceiling, irrespective of the weather outside.

Resilient. Passive House Certified buildings remain habitable during a power outage in the dead of
winter or during a summer heat wave for much longer than conventional buildings.

Affordable to run. Due to low heating and cooling energy costs, Passive House Certified buildings are
less expensive in the face of changes in energy pricing, technology and climate, providing a long-term
assurance of affordability.

Easy to operate. Passive House certified buildings are designed so the building fabric (walls, floor,
roof, windows, shading) works to keep the building comfortable. So it doesn’t need complicated
and expensive control systems. It’s about careful design, simple and durable systems, and quality
construction.
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Quiet. With acoustic separation from the street and neighbours – The insulation, careful sealing and
high performance windows cut out much of the exterior noise.

7

Access to finance. Passive House Certified buildings qualify for reduced interest rates on borrowing.
More information here: https://www.bankaust.com.au/personal/borrow/home-loans/clean-energy-home-loan/
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What are the benefits for developers and builders?
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It works. Passive House is about getting the fundamentals right. It’s not business-as-usual with some
“eco bling” bolted on. It’s a system that is founded on three decades of proven scientific evidence,
remaining the leading international health and energy-efficiency standard for buildings.
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A marketing edge over conventional buildings. Passive House Certification means developers
can genuinely promise customers vastly lower heating and cooling costs, and thermal comfort in any
conditions. On busy roads or under flight paths, Passive House Certified buildings will be far quieter
because of the high performance windows and extra insulation. Together the airtight envelope and
silent ventilation system deliver fresh air all year round, and protect occupants from the worst effects of
pollution and bushfire smoke. Dust doesn’t accumulate, and pests can’t get in through cracks.
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Planning Compliance. Passive House Certification aligns with many government policies on energy
and carbon reduction, and will remain relevant into the future as legislations become more stringent.
Passive House Certification is a clear way to demonstrate to consent authorities that your building will
meet emissions reduction, energy efficiency, resilience, and health & wellbeing objectives.

Proactively contribute to climate protection through your development. Passive House Certified
buildings use much less energy than conventional buildings, and make achieving zero net energy
easy. The Green Building Council of Australia (GBCA), the Australian Passive House Association (APHA)
and the Passive House Institute (PHI) have agreed to work collaboratively to promote the design,
construction and operation of energy efficient and comfortable buildings in Australia in order to tackle
the overarching issues of climate change. Passive House Certified buildings automatically achieve
points towards a Green Star rating.

Passive House Certified buildings scale up well. The bigger the building, the more internal floor area
per meter of building envelope, so the incremental additional cost of air tightness, higher performance
insulation and improved glazing is lower.

Quality assurance. Passive House Certified buildings are likely to have fewer variations, delays,
callbacks and warranty claims because of the quality assurance process theymust go through. The
level of documentation and inspection during the design and construction phase is more rigorous than
conventional construction, so detection of problems can be done more proactively to avoid delays
onsite later. The involvement of a Passive House Certifier at an early stage will help streamline this
process. The level of quality management means developers of Passive House Certified buildings are
also less likely to have dissatisfied customers.
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Appeal to growing markets
Energy Bills. With rising energy prices, and hotter
temperatures, Australians are spending more to keep
buildings cool and comfortable. Increasingly, building
owners and occupants care about energy efficiency.
In terms of financial stress, paying utility bills is the
biggest worry for Australians, coming ahead of the
cost of food, rent/mortgage payments, and childcare.2
Recent studies show that:

•

•

89% say they would find a home more attractive to
buy or rent if it was an energy efficient home

•

90% want energy efficiency information during
renovation planning with architects and builders
and when browsing products

•
Higher market value. Passive House Certified buildings have lower operating costs and higher quality
components. As buyers become more educated about sustainable buildings, the demand for Passive
House buildings will grow and developers will attract a premium for this certified high quality product
that performs measurably better than conventional buildings. There is market evidence that efficient
buildings command higher sale prices and when rented out have lower vacancy rates. 1 As awareness of
and demand for Passive House Certified buildings grows in Australia it’s expected that the market will
reflect that as a value premium.

92% consider it important to have information on
the energy efficiency of a home when buying or
renting

Consumers consider homes with high energy
efficiency as significantly more valuable than
equivalent homes with no information about
energy efficiency

Passive House Certified buildings are far better placed
to satisfy these expectations and protect occupants and
owners from the financial stress of high energy bills.

Health and wellness is better supported in a Certified
Passive House. Most of us spend a large percentage of
our lives indoors so people are increasingly thinking
more closely about air quality in our homes and
workplaces. Passive House designs have mechanical
ventilation systems that deliver clean, fresh air to each
occupied space all year round. Improving ventilation is
one of the key ways to keep indoor environments safe
and healthy. 3
Climate change. Conventional buildings consume up
to 40 percent of global energy use and contribute up to
30 percent of annual global greenhouse gas emissions.
Passive House Certification is one of the most effective
and proven ways to reduce carbon emissions.

Resilience. The CSIRO forecasts increasingly severe
heatwaves, more hot days, more record temperatures,
more severe storms and extreme rainfall events for
Australia.4 Passive House Certified buildings are better
designed to cope with this weather. Passive House
Certified buildings will stay habitable for longer in a
heatwave or power failure, and their occupants won’t
suffer draughts and cold inside temperatures during
storms and cold snaps.
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What does the Passive House Standard measure?
The Passive House standard sets criteria for thermal
comfort, minimum fresh air rates, limits on energy
consumption for heating and cooling, as well as total
energy including appliances, and limits air leakage.
The Passive House standard is designed to ensure
certified buildings perform as expected, providing
exceptional comfort, air quality and efficiency, while
also avoiding condensation.
Comfort: a Passive House Certified building maintains
internal temperatures within a comfortable range no more than 10% of the hours in any given year are
allowed to exceed 25°C. Surfaces (like window frames)
don’t get too hot or cold, so everything in a Passive
House Certified building is a pleasant temperature.
Inside surfaces of external walls and roofs must not
be more than 1 °C below the indoor air temperature,
and internal window surfaces must be less than 3.5 °C
below. Internal air speeds are low, because there are
no large temperature differences between internal
surfaces, so there are no draughts.
Fresh air: The Passive House standard requires that
the ventilation system provide 30m3 of fresh air, every
hour, for every person in the building. So there’s always
a feeling of freshness and good ventilation, with no risk
of stale or stuffy interiors.

Space Heating Energy Demand is 15 kilowatt hours
per square meter of Treated Floor Area demand per
year or 10 Watts per square meter peak load.
Space Cooling Energy Demand matches the heat
demand/load requirements, but with a small additional
allowance for dehumidification.
Primary Energy, or total energy to be used in the
building operations (heating + cooling + lighting +
equipment + hot water + plug loads, etc.) is limited to
a specified number of kilowatt hours per square meter
of Treated Floor Area per year, varying with the level of
certification and use of renewable energy.
Airtight Envelope leakage is limited to 0.6 air
changes per hour at 50 Pascals pressure (ACH50). This
is verified with an onsite blower door test (pressurized
and depressurized).
Retrofits have modified performance criteria, and
certification can be based either on performance or
prescriptive measures. A long-term retrofit plan is
developed at the outset and enables step-by-step
upgrades to be undertaken as building components
require renewal. This is often the most economic
approach, and allows long-term planning with
measurable goals.
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Designing and building: Key steps for success

1. Become informed
An understanding of the principles and practises of
high-performance building design and construction
enables better decisions. Continue your education with
a course appropriate for your needs. The Australian
Passive House Association advertises training courses,
seminars and workshops through our events calendar.
Find out more at https://passivehouseaustralia.org

2. Keep it simple
Constructing a Passive House building successfully
and economically requires commitment from the
beginning, and it does affect the design. The most costeffective way of designing a Passive House building is
to develop a concept for a simple & compact building
form. A simple thermal envelope that is easy to build
offers the greatest opportunity for cost savings and
efficiency gains. Every corner or structural penetration
to the envelope creates another possible thermal
bridge or air-tightness problem, adding complication
and cost. Windows should be used selectively to frame
views and optimize solar gain; they are the weakest
part of the envelope.

4. Hire professionals who “get it”
The architect, engineers and builder must all value and
understand the consequences of being hired to design
and build a Passive House building. Hiring Passive
House-trained professionals for every stage of the
project is important. Certified Passive House Designers
and Consultants are essential to the design process,
and contractors should have a Certified Passive House
Tradesperson on staff. These qualified professionals
know best what is critical to optimise the design, how to
resolve tricky details, what to pay attention to in order
to hit the numbers on a blower test, and how to deliver
the quality of building that Passive House Certification
demands.

5. Use Certified Passive House products
and components

Engage a Certified Passive House Designer/Consultant
to enter the building design information into the PHPP
model, an advanced spreadsheet based design tool
that contains location-specific climate data and guides
the design team to make decisions consistent with

Where available, certified components provide
assurance that your performance goals will be met.
For example, windows are a relatively expensive
component in Passive House construction. The window
manufacturer must provide data for airtightness,
U-value of both frame and glass, solar heat gain
coefficient (SHGC), Psi-value of the glazing spacer
bar, and the install detail of all frames. Using a Passive
House certified product is often easier and cheaper in
the long run than testing and obtaining data yourself
about a non-certified product.

up to 90% less
heating and cooling energy than
conventional buildings.

6. Build it right
Introduce your construction team to the reality of
airtightness at the start of construction. Have a meeting
of key personnel to clarify all questions regarding the
air barrier — its components, its installation, protection,
testing and repair. Run a blower door test, and have the
carpenters, plumbers, electricians and duct installers
feel air leaks. Air leaks are easily understood and can
unify the many trades in common cause to build high
quality.

7. Certification for quality assurance
What gets measured, gets managed, so stick to
the Passive House standard and apply for formal
certification. When you build to the specifications
calculated using the Passive House Planning Package
(PHPP) energy model, you can achieve a highly

predictable result. This is where you will save on
changes, call backs and warranty claims. There
are Passive House Certifiers in various Australian
locations and by engaging them along with a
Certified PH designer / consultant, at the start of a
project can significantly reduce time delays or rework
relating to compliance. They should form part of the
core project team to ensure a smooth and efficient
design, construction and certifiaction process.
Certification is a way to prove that the building
meets the stringent requirements of the Passive
House Standard. It is an internationally recognised
standard and will give all stakeholders, end users and
future purchasers confidence and assurance in thier
investment.
To find a directory of Passive House certifiers in
Australia please visit
https://www.passivehouseaustralia.org

Find a directory of Passive House professionals in
Australia at https://www.passivehouseaustralia.org

3. Use the Passive House Planning Package
software

Passive House buildings consume
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the Passive House standard. The software shows, for
example, that if a window is made bigger in one place,
more insulation may be needed elsewhere or greater
shade protection required. Passive House is all about
finding the right balance and therefore needs to be
undertaken as an integrated approach to design.

For approved Passive House components, see
www.passipedia.org/certification/passive_house_suitable_
components

ABBETTHAUS’ PASSIVE HOUSE
SCARBOROUGH, WA
ARCHITECT & PHOTO: LEANHAUS
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Additional information

Why the International Passive House Standard?
Science based. The Passive House Institute in Germany
is a building science research institute, committed
to advancing building performance and quality. It
conducts continuous science-based development and
improvement of the Passive House Standard to keep
at the forefront of building design and construction,
delivering reliable outcomes and a guarantee of
performance. As a result, agencies and governments
around the world are calling for the construction of
Passive House buildings to meet our climate change
commitments.
Proven track record. With more than 60,000 Passive
House buildings around the world and 30 years of
monitoring and verification of thousands of units, the
performance of Passive House buildings is trusted by
developers, lenders and government. Passive House
buildings are becoming more common in Australia,
with a growing variety of residential and institutional
buildings, with exponential growth in some markets.
The pattern of development typically begins with a
few houses, then some multi-unit residential buildings
followed by an escalating pattern of diverse building
types and sizes. As members of an international building
standard, Australian designers, builders and policy
makers have access to a global pool of experience and
expertise in relation to all building types. Passive House
is tried and true.
Works anywhere. Passive House buildings exist in
all climate zones around the world. The robustness of
the Passive House science-based design methodology
ensures optimal performance in all locations; it’s easier
in the more benign climates. In recent years China has
seen huge growth in Passive House buildings including
in their warm humid climates.
Sophisticated software. The Passive House
Planning Package (PHPP) includes powerful
algorithms
that
determine
the
energy
balance of heating, cooling, dehumidification and

There are many options for building
certifiers, with two in Australia, and 34
internationally.
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primary energy, and can also analyse multiple
assembly approaches for energy effectiveness and
financial feasibility. Other tools include designPH,
based on the popular Sketchup drawing program, that
allows designers to quickly determine the suitability of
design options. A BIM interface is being developed,
and common thermal- and moisture-modeling tools
integrate with PHPP to make the job easier.
Choice of certification classes. The Passive House
Standard looks towards an energy system based
on renewable sources, with different certification
categories.

•

Passive House Classic focuses on energy efficiency
using time-tested performance and quality metrics.

•

Passive House Plus reduces primary energy
consumption and requires some renewable energy
generation.

•

Passive House Premium further limits primary
energy use and requires more renewable
generation.

•

•

EnerPHit is the deep energy retrofit standard
that provides certification for existing buildings,
recognising that retrofits often cannot achieve the
same level of performance as new buildings can.
Low Energy Building is a version of Certification
to recognise buildings that have come close to, but
do not fully comply with all Passive House criteria.

THORNLEIGH PASSIVE HOUSE, NSW
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Windows and Doors
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Comfort is central in Passive House buildings. This
includes preventing radiant temperature asymmetry.
Passive House windows are specified to provide high
thermal comfort even during the most severe weather
events. Using certified Passive House windows designed
for your climate will ensure that surface temperatures of
the window will not drop more than 3.5ºC compared to
the indoor room air temperature.
Furthermore, such windows prevent the common
occupant complaint of “cold feet” in winter, which
happens when the difference in temperature between
ankles and head in close proximity to windows is > 2ºC.
In summary, the science behind Passive House-certified
windows assures thermal comfort for occupants in all
seasons.

Adequate Ventilation
Ventilation is essential for health and comfort in any
occupied building. It prevents accumulation of harmful
contaminants such CO2, volatile organic compounds
(VOCs), and particulate matter, and excess moisture
which can lead to mould growth.
In order to ensure year round comfort and energy
efficiency, mechanical ventilation is combined with
heat recovery (known as an MVHR system). This uses
the thermal energy within the building to pre-heat or
pre-cool (depending on the season) incoming fresh air.
It does this by using a heat exchanger and operates at
very low energy consumption, resulting in net energy
savings.
The Passive House Institute tests and certifies that
MHRV units meet minimum quality and performance
requirements (including heat recovery efficiency,
power consumption, leakage, and noise levels). This
combined with good MVHR airflow and duct design, and
commissioning, ensures a high performance outcome.
The main maintenance requirement is to change filters
(typically 6 monthly) which remove any harmful particles
in the outdoor air. This can be easily done by occupants.

Installing an MVHR system doesn’t in anyway prevent
you from opening windows when conditions are
suitable. Rather it provides guaranteed indoor air
quality without the need to worry about security,
noise, or dust/pollen ingress.
There are a number of suppliers of quality MVHR
systems already in Australia to assist you with design
and selection of a system.

Multi-use Buildings
In general, all building types can be certified as Passive
House projects. However, for some complex nonresidential uses, more detailed design and certification
is needed. Dental surgeries, retail stores, swimming
pools, research labs and other complex types have
been built as stand-alone Passive House projects
or have been integrated into multi-use buildings.
Complex Passive House projects ensure the building
meets the required quality and efficiency criteria by
accurately modeling for actual building loads.
As with any complex building, the model includes
more extensive use of calculated values rather than
default values commonly used in other building
types. For some special use buildings, allowance is
made for unavoidable energy loads, with the intent
of making the building as efficient as possible. Your
Passive House Consultant or Designer, in conjunction
with your Certifier, can provide more information on
complex buildings.
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Resources and next steps
‘OUTTRIM’ PASSIVE HOUSE, VIC
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Visit the Australian Passive House Association website to view our program
of events, training, and a directory of Passive House professionals in your area.
Your Membership with APHA the Australian Passive House Association
supports us in promoting Passive House and supporting the market as it grows
in Australia. Please visit us at www.passivehouseaustralia.org

The International Passive House Association — a global network advancing
the Passive House Standard and connecting stakeholders — provides
members with access to Passpedia, a database of Passive House research,
scientific articles and other online resources www.passipedia.org

For more information about Passive House building in Australia contact APHA at
admin@passivehouseaustralia.org. We look forward to assisting you in building the future.

“The Passive House Planning Package
and Certification process provides a
robust and transparent integrated design
and construction quality assurance
framework for the development of
comfortable, healthy and efficient
buildings. For Monash it has become an
invaluable methodology for the design
and construction of net zero ready
buildings.”

Rob Brimblecombe
Monash University

“Once I started exploring Passivhaus, I
realised that this was the methodology
I’d been looking for that would
overcome the limitations of passive solar
design that had frustrated me for years.
Orientation is always a challenge, and
Passivhaus guarantees you an optimal
result through its rigorous scientific
method. Knowing we can create energy
efficient, thermally comfortable spaces
that promote occupant wellbeing is a
very powerful thing.”
Oliver Steele
Steele Associates
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