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Solar-powered architectural eskies – Australia’s 
“Passivhaus” dwellings

While the Australian market has started to recognise the value-add of 
“greener” commercial buildings, the costs of residential dwellings remains 
largely disconnected from sustainability measures. This is at a time when 
central Europe rolls out solar powered low-E buildings as a matter of stand-
ard and at no extra costs.

A simple, all-electric “solar-powered architectural esky” appears to be 
Australia’s very own version of the European “Passivhaus” standard, 
delivering endless comfort with virtually no heating or cooling, negligible 
energy costs and high re-sale value.

Basic “Passivhaus” toolbox
Somewhat conveniently, the German word “Passivhaus” translates 
perfectly into English as “passive house”; used and meant here in the 
context of the building’s reaction to the weather. “Passivhaus” is not to 
be mistaken for the better known building design term “passive solar 
house,” which relies heavily on the benefit of winter-sun exposure and 
lots of thermal mass for warmth. “Passivhaus” buildings in contrast work 
with any architecture. They can be lightweight, any shape or size, and 
even without solar exposure.

The “Passivhaus” toolbox for architects, for both residential as well as com-
mercial dwellings, contains four key elements.

“Passivhaus” buildings behave just like eskies. They are perfectly insulated as 
well as air-tight (sealed) all around the building envelope – floors, walls, win-
dows, doors and roofs/ceilings. Unless windows or doors are opened, nei-
ther cold, heat, rain, wind or noise are felt inside. The building therefore 
needs effectively no heating or cooling; all year round, almost irrespective 
of climate zone.

However, as “Passivhaus” buildings barely loose heat, solar heat gain control of 
windows in summer is paramount. To keep the unwanted sun out, this calls 

either for passive shading as part of the building design and/or orientation 
such as eaves, or else for active external shading devices such as blinds, 
screens or shutters. External solar control devices are typically automated, 
with manual override functions. Solar-control glazing (“tinted glazing”) is 
omitted with “Passivhaus” as invariable, too costly and superfluous.

Furthermore, as the entire building envelope is truly air-tight, 100% fresh 
air is being supplied by a comfort ventilation system. This system typically oper-
ates only during weather periods when windows and doors are better not 
opened for thermal or humidity reasons or in commercial buildings with 
fixed glazing. Comparable with a ducted-air system, the comfort ventilation 
package includes a high-efficiency energy recovery ventilation unit and an 
integrated miniaturised reverse-cycle air-conditioner/heat-pump system.

Placed in a central location such as in a cupboard in the laundry, under 
the house, in the office or in the server room, filtered fresh air is supplied 
to every room or office area from where it percolates through the building 
to one or more central air extraction area(s) such as the bathrooms or the 
kitchen. The fresh air supply is thermally pre-conditioned by the exhaust 
air with a very high recovery efficiency of up to 94%, hence negating the 
need for supplementary heating or cooling for most of the year.

High “Passivhaus” performance
Given the application of a comfort ventilation package with “Passivhaus” 
dwellings, conventional air-conditioning and space-heating systems 
are no longer needed. The specific heating and cooling design loads of 
“Passivhaus” dwellings are both limited to, and easily achieve, 10 W/m2. 
This design value applies to residential as well as commercial dwellings.

Such a thermal building performance for example means that a 250m2 
five-bedroom family home runs on a single 2.5-kW reverse-cycle air-condi-
tioner/heat-pump unit, preferably embedded in the central comfort venti-
lation package. This low heating and cooling capacity is equivalent to the 
smallest split-system reverse-cycle air-conditioner unit on the Australian 

market, typically used for individual rooms only.

Translated to Canberra as a case sample, the real per-
formance of a “Passivhaus” is close to a 10 star NatHERS 
residential or a 7 star NABERS commercial building. 
The energy consumption of such base buildings is 
around four times lower compared to current good-
practice 6-star NatHERS or 5 star NABERS designs.

The annual electricity demand for ventilation, heating and 
cooling of the above mentioned exemplary 250m2 five-bed-
room “Passivhaus” in Canberra is around 800-1000 kWh, 
or $200-250 per year when assuming the current “green” 
power tariff of around 0.25 cents per kWh. “Passivhaus” 
dwellings do not have expensive utility bills - ever.

Australia’s own, simple “Passivhaus”
Given Australia’s comparably benign climate zones 
and aiming to achieve the “Passivhaus” performance 
as cost-effectively as possible, residential and commer-
cial dwellings in Australia can be designed somewhat 
simpler and cheaper than in Northern Europe, North 
America or Japan.
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When implemented in association with an air-tight building envelope, there 
is for instance no need to employ 30-40cm thick wall and roof insulation to 
drastically limit heat transmission losses to heat transfer values (u-values) 
of 0.1 W/m2/K or less (equivalent to R10). Similarly, using triple-glazed 
windows with u-values of below 0.8 W/m2/K (R1.25) might only be justified 
in Australia’s colder climate zones such as 7 and 8 and in conjunction with 
economised wall, roof and slab insulation.

The air-tight building envelope is most critical in both colder as well as 
humid Australian climates. In combination with the comprehensive elimi-
nation of thermal bridges, this omits dew-point-shifting into the wall and 
ceiling constructions where hidden moisture-related damage occurs over 
time. Comfort ventilation in “Passivhaus” dwellings eliminates moisture 
and mould problems – forever.

Unique to “Passivhaus” dwellings is their very slow thermal response to 
extreme outdoor climate conditions and/or diurnal fluctuations. Built like 
eskies, these buildings remain astonishingly stable in temperature. They 
are therefore patient enough to rely on solar electricity only for all heating, 
cooling and hot water needs, all of which can comfortably be generated or 
provided during daytime only.

“Passivhaus” dwellings in Australia are no longer using conventional, 
flat-plate solar hot water technology. They have been superseded by solar-
electric high-efficiency heat-pump systems for energy, cost and greenhouse 
gas emission reasons. Most notable are the innovative high-pressure 
heat-pump units that use CO2 (carbon dioxide) as environmentally super-
friendly refrigerant instead of conventional refrigerants.

Finally, Australia’s comparably ample amount of sunshine leads to local 
“Passivhaus” dwellings featuring rather small solar photovoltaic (PV) sys-
tems for power supply. A 1.5-kWp PV system is typically more than sufficient 
to generate the total annual power consumption for ventilation, heating, 
cooling and hot water of a 250m2 five-bedroom residential “Passivhaus” 
dwelling in Canberra. Such a 1.5-kWp PV system costs less than $5,000, 
without government subsidies.

Conclusions
Adopting the basic “Passivhaus” toolbox allows architects to be free of 
design constraints while achieving extraordinary building performance. 
Thanks to moderate climatic but sun-drenched conditions, Australia’s 
very own “Passivhaus” path leads to the implementation of simple and 
cost-effective all-electric solar-powered dwellings, both residential as well 
as commercial. As the building envelope defines its thermal performance, 
“Passivhaus” dwellings are comfortable and cheap to run, hence will main-
tain a high resale value.

Article by Dr Andreas Luzzi, CEO LAROS Technologies Pty Ltd. For more 
information visit www.laros.com.au.

“Passivhaus” - imagine a building that is
endlessly comfortable, without need for heating and cooling;
fully solar-powered, omitting exposure to any energy price increase;
accommodating any architecture, while costing no more to construct;
virtually maintenance-free, and overall maintaining its market value.


