
12 | SUMMER 2012 

Special Technical Feature  

Australia’s economic

“sweet-spot” 
of low-E buildings

Star gazer dr andreas luzzi observes that Australia’s building industry is riddled 
with star rating systems – nathERS, nABERS and greenstar among them – which 
deliver an incomprehensible “galaxy-like” feeling and comparably expensive yet 
sub-comfortable buildings. he concludes there is significant room to build and 
enjoy true solar-powered low-E buildings without the stars.

The “one-litre” building
Sadly for Australia, if the efficacy of our building energy 

ranking system was put up for comparison with the 

optimum “Passivhaus” standards widely adopted in recent 

years in Central Europe, we would come off second best. 

Somewhat conveniently ‘passivhaus’ translates perfectly 

into English as ‘passive house’; used here of course in the 

context of environmental impact. 

It is a standard that delivers smart, cost-effective 

residential and commercial buildings that provide year-round 

comfort with virtually no heating or cooling requirements. 

Given the relatively cooler climates of central Europe 

– which comprises Germany, Switzerland, Liechtenstein, 

Austria, Poland, the Czech Republic, Slovakia and Hungary – 

such a feat is quite remarkable.

Design values for specific annual primary-energy 

consumption for heating and cooling of base-buildings are 

set at around 36 MJ/m2/a, or 10 Wh/m2/a or one litre of oil-

equivalent (loe), hence the term “one-litre” building. 

This language seems better understood than any of the 

previously tried energy rating naming systems. The lower 

the litre-value, the better the building performance. This is 

irrespective of the size and use of the building as the litre-

number relates to one square metre (m2) of conditioned 

space per year (loe/m2/a). The one-litre value excludes the 

energy needs for hot water production and ventilation (both 

typically 1-1.5 loe/m2/a in Central Europe), and does not 

include lighting and appliances, all of which have to meet 

somewhat stringent criteria for minimum energy efficiency.

Here in Australia a 6-star NatHERS residential building 

might translate into an 8- to 10-litre building (heating 

and cooling only). Similarly, the base-building heating 

and cooling component of an Australian commercial 

6-star NABERS building would translate into a 4- to 6-litre 

building. The comparably broad range of both data is due to 

uncertainties resulting from incomplete one-to-one analyses 

for different climate zones. Greenstar, however, is even more 

difficult to compare as only 20% of its total score relates to 

the energy performance of the base-building. Overall, there 

seems to be room for significant optimisation of Australian 

low-E buildings – beyond any star rating. 

Towards low-E buildings
Considering Australia’s comparably benign climate zones, 

and in a bid to achieve the Passivhaus standard, buildings 

in Australia can be designed more simply and cheaper 

than in Northern Europe, North America or Japan. There 

is for instance no need to employ 30-40cm thick wall and 

roof insulation to drastically limit heat transmission losses 

through heat transfer values (u-values) of below 0.15 W/

m2/K (equivalent to R6.6). Similarly, windows with triple- or 

even quadruple-glazing for u-values of below 0.6 W/m2/K 

(R1.6) might be economically sub-optimal in Australia.

Nevertheless, there are three significant misconceptions 

or myths among Australia’s building experts, very much 

prohibiting base-buildings with Passivhaus standard type 

performance in Australia. These include:

•	 Natural ventilation: The past two decades in Central 

Europe have painfully demonstrated that natural 

ventilation actually limits achievement of Passivhaus-type 

low-E building performance. The exterior climate is rarely 

“just right” in terms of temperature and humidity for 

outdoor air to be taken in as energy-neutral replenishment 
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without compromising comfort. Significant conditioning 

of fresh air is therefore needed in all commercial buildings 

as well as residential buildings although our tolerance 

level for indoor climate fluctuations is higher. The solution 

was found in the application of controlled fresh-air 

exchange with mandated energy recuperation of 85% 

and better, concerning both sensible and latent heat. This 

necessitated the construction of fully air-tight (sealed) 

buildings with literally no air infiltration – or exfiltration, 

reducing associated energy losses through the building 

envelope by more than 80%. Door-blower tests in new 

buildings need to demonstrate hourly infiltration air-

exchange values of less than 0.6 (m3 air / m3 space).

•	 Thermo-breaking: Once European buildings have 

been well insulated and sealed up, significant localised 

heat transmission “sins” at structural building elements 

(eg balconies, roofs, etc) and construction joints (wall/

ceiling, fenestrations, power points, etc) proved to 

be detrimental to the health of the buildings due to 

humidity management challenges. Smart thermo-breaking 

construction solutions (concrete/concrete; concrete/

steel; steel/steel) with effective u-values of 0.5 W/m2/K 

(R2) and thermally-broken window frames (including 

aluminium) with u-values of 0.8W/m2/K (R1.25) have 

become standard practice. As a strikingly positive “side-

effect” of thermo-breaking and sealing-up buildings, the 

controlled air-exchange systems became smart “comfort 

ventilation” systems incorporating air-quality filtration, 

humidity control units and micro HVAC systems. With 

wall-inbuilt distributed “fresh-air lungs” for buildings, 

miniaturised comfort ventilation systems negate the need 

for conventional centralised mechanical HVAC systems 

or hydronic heating systems, hence savings on capital 

investment and energy consumption.

•	 Solar control: As building envelopes have become 

comprehensively sealed and thermally disconnected from 

the environment, control of solar heat gain becomes 

paramount to prevent overheating. The only solutions that 

really work concern external shading options (if possible 

as part of passive designs). Any photon transmitted 

through any visual glazing is trapped inside the building, 

contributing to more heat load, which can be unwanted 

all year round. High-performance solar-control glazing 

is found to be inferior in terms of energy performance 

Above: Integrating 
PV into buildings on 
a bigger scale.
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compared to combinations of clear low-E glazing  

with controlled external shading (ie blinds).

Overall, as practical building examples prove, Australia 

can easily achieve a low-E building standard of its own 

for residential and commercial dwellings with comparable 

performance to the Passivhaus standard. However, this 

requires abandoning the notion of natural ventilation in 

favour of controlled fresh-air exchange (with night purging 

in favourable climate zones), comprehensively thermo-

breaking the entire building envelope (including slabs),  

and employing external shading solutions.

All-electric buildings
The exponentially growing trend in Central Europe  

towards constructing truly low-E buildings such as 

Passivhaus type dwellings resulted in these buildings 

becoming “all-electric”. The smart electron has won  

the building energy-efficiency marathon.

Integrated solarisation
As building envelopes have become so efficient, low-E 

buildings now tend to behave like climate chambers, fully 

disconnected from the outdoor climate. To illustrate this and 

without running space-heating (!), a typical Passivhaus loses 

just on one degree Celsius (ºC) over a 24-hour period at the 

typical design temperature of –8ºC in Central Europe. Most 

low-E buildings are therefore equipped with some thermal 

mass (versions of the ubiquitous “reverse brick-veneer” 

approach) and with roof- and façade-integrated solar 

technologies. This includes building-integrated photovoltaic 

systems (BIPV), building-applied PV systems (BAPV) and 

building-integrated solar thermal systems (BIST). The slow 

diurnal thermal response of low-E buildings to extreme 

outdoor climate conditions allows solar energy to “charge 

the building up” during daytime only. Space-conditioning 

can easily wait for the next sunrise.

Economic “Sweet-Spot”
Australia seems to struggle to define and implement its own 

economic “sweet-spot” for low-E buildings, both residential 

and commercial. The “sweet-spot” refers to the most cost-

effective combination of technical low-E building design 

(construction method, insulation, air-sealing, thermo-breaking, 

day-lighting, solar control, ventilation, etc) and building-

integrated solarisation (BIPV & BIST). However, as increasing 

experience in particular with commercial buildings in Australia 

demonstrates, this economic optimum is shifting dynamically 

into applying significantly more solar and less low-E building 

content than in Central Europe. This is due to Australia’s 

comparably benign climates and ample solar resources and 

the fact that modern, high-performance BIPV glass-laminate 

modules retail in Australia for less than $150/m2.

Conclusions
While zero-energy buildings have already been advocated 

and demonstrated back in the late seventies, Passivhaus-type 

low-E buildings constitute now mandated building codes/

standards in Central Europe. When central mechanical 

systems are replaced by distributed comfort ventilation 

systems with inbuilt micro space-conditioning units, low-E 

buildings with integrated PV technologies are found to be 

no dearer than conventional BCA buildings. However, as the 

cost of BIPV is approaching the cost of glazing units only, 

Australia’s economic “sweet-spot” of such low-E buildings 

shows a clear trend towards the use of much more BIPV and 

a little less low-E technology solutions than in Europe. A real 

star has been born.  

Dr Luzzi of Laros Technologies has more than two 
decades’ global experience in renewable energy 
technologies. He is currently a board member of the 
Swiss National Institute for Solar Technologies. 
www.laros.com.au
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Solco has been supplying solar energy systems to metro and regional customers across Australia for over 25 

years. Through Solco Solar Products you have access to leading brands, together with comprehensive technical 

and field support.  

Call us on 1800 074 007 for your local sales representative, or register online at solco.com.au to access 2012 

pricing and monthly specials.
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