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Press release

Target: Zero Emission 

German embassy in Canberra/Australia on its way to 
becoming an international energy lighthouse-project   

In general, embassy buildings are regarded as national 
representative buildings. The German Federal Foreign Office 
is presently planning to remodel its existing embassy building 
in Canberra, Australia. In the preparatory stages, Fraunhofer 
Institute for Building Physics (IBP) was commissioned to 
investigate whether and to what extent the German repre-
sentation in Australia could be turned into a zero-emission 
building. As the intensive search for new approaches to 
dramatically reduce greenhouse gas emissions in the next 
few years is also going on in Australia, the embassy retrofit 
could become an exemplary lighthouse project of the Fed. 
Rep. of Germany, attracting worldwide attention. 

Designing and planning high-performance buildings requires 
profound knowledge of the complex interaction between 
architecture, building, heating, cooling, air-conditioning, and 
lighting technologies. With the aim of substantially increas-
ing the energy performance of buildings, Fraunhofer IBP has 
been elaborating sophisticated building concepts for more 
than 25 years now in close collaboration with the construc-
tion industry. In the Canberra embassy retrofitting project, 
high-tech products of structural and building services engin-
eering 'made in Germany' are to be applied, which will allow 
to run the building – on the basis of an annual balance – free 
of any greenhouse gas emissions.  

The key components of the retrofitting concept are carefully 
coordinated: 

• Retrofitting the embassy with an airtight high-
performance façade system 'made in Germany' 
(which eliminates thermal bridges) will not only 
minimize the buildings' heat and cold demand, but 
generously supply the offices with natural daylight. 
The net energy demand is to be reduced by factor 5 
at least, compared to conventional buildings 
presently realized in this region.   

 
Fig. 1: The German embassy in 
Canberra, Australia – entrance area 
of the chancery building 
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• In summer and winter, a well-balanced indoor en-
vironment is ensured by providing the intermediate 
floors with concealed capillary tube mats. In summer, 
these capillary mats are used to discharge excess heat 
to the ground. In winter, the spaces are heated by a 
ground-coupled heat pump. 

• In summer, window venting is optionally supported 
by decentralized ventilation units (hybrid ventilation). 
In winter, these ventilation units will significantly 
reduce the ventilation heat demand due to very 
efficient heat recovery (>80%)  

• In conjunction with LED surface emitters and energy-
efficient office equipment, high-efficiency task light-
ing will ensure low power demand. 

• Single-room room control devices with integrated 
presence detectors individually adapt the energy con-
sumption according to use. 

• Visualized display of the energy consumption. 
• A 500 square meter photovoltaic plant placed on top 

of the chancery and the residency buildings will cover 
the annual power demand. 

• A 50 square meter tube collector field will cover the 
property's total summer DHW demand and about 
50% of its winter DHW demand. 

The project might become an 'energy lighthouse' in the 
discussion on finding worldwide solutions for climate-friendly 
constructions, as retrofitting is still a low-profile topic in 
Australia (just like in many other parts of the world). The fact 
that just about six months ago Australia regulated by law the 
buyback price for feeding the grid with power generated by 
PV plants proved to be beneficial to the concept develop-
ment. The German Federal Foreign Office also ordered 
comparable studies for other climatic regions, which may 
result in significantly different system solutions. 
 
For further information please contact 
 
Project management: 
Hans Erhorn  
Phone +49 (0) 711 970-3380 
E-mail: hans.erhorn@ibp.fraunhofer.de 
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Fig. 2: Scale model of the retrofit option (right hand) 
compared to the present building design 
 



The retrofitted German Embassy in Canberra – A net Zero-Emission Building 
(Energy concept) 

 
 

The embassy's energy retrofit will significantly minimize the building's heating and cooling demand by integrating high-performance building envelope 
components "made in Germany“. In summer and winter, a well-balanced indoor environment is ensured by providing the intermediate floors with 

concealed capillary tube mats. In summer, these capillary mats are used to dissipate excess heat to the ground. In winter, they will contribute to space 
heating in combination with a ground-coupled heat pump. 

High-efficiency luminaires for workplace lighting, LED surface emitters and energy-efficient office equipment were selected to ensure low power demand.  

A 500 m² PV plant on top of the chancery and residence buildings will cover the annual electricity demand. 

A 50 m² tube solar collector field will cover the property's total summer DHW demand and about 50 % of its winter DHW demand.  



Details of the energy concept 
 

Component Summer Winter 
Roof Throughout the year, heat losses will be minimized using a vacuum insulation system.  

Floor slabs The floor slabs of the building are thermally activated by installing concealed capillary tube mats.  
In summer and winter, they ensure a well-balanced, low-energy indoor environment at low system temperatures.  

Basement ceiling Seasonal heat losses are continuously minimized by means of vacuum insulation panels. 

External walls A high-performance façade fitted with vacuum insulation panels is mounted in front of the continuous, vertical reinforced 
concrete supports, thus eliminating thermal bridges and minimizing seasonal heat losses. 

Windows High-efficiency windows made of triple superglazing and high performance frames ensure low heating and cooling loads.   

Solar shading 
In summer, the space heat loads are kept low due to high-reflectivity external shading devices with top-integrated daylight 

redirection systems designed to shed light upon the ceilings.  
In winter, the shading systems will be retracted to utilize the high solar gains for space heating. Bu
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Joints and 
construction quality 

The building construction is airtight and free of thermal bridging, thus ensuring low heat losses, and preventing structural 
damages and mould risk. 

Heating ----- 
Geothermal heat is used via a highly efficient electric heat 

pump that is connected to geothermal heat pipes which goes 
down to a depth of 100 m. 

Cooling 
The floor slabs are discharged by natural circulation 
through the geothermal pipes, using the cool soil 

temperatures. 
----- 

Domestic Hot Water Tube solar collectors provide 100% of DHW supply  
(heat pump is switched off) 

Tube collectors provide about 50% of DHW supply.   
Residual demand is covered by heat pump.   

Ventilation 
Window ventilation is optionally supported by  

decentralized ventilation units (hybrid ventilation) 
Decentralized ventilation units with high-efficiency heat 
recovery (>80%) will significantly reduce ventilation heat 

demand 

Lighting 100% daylight supply due to daylight redirection systems 
LED surface emitters provide the basic lighting level.  

High-efficiency task lighting ensures top-quality individual 
workplace lighting. 

Office equipment Energy-efficient equipment with standby turn-off mode ensures low power demand and low heat loads. 

Controls Intelligent consumption meters are continuously visualizing the energy consumption. Single-room control devices with 
integrated presence detectors individually adapt the energy consumption according to use.   
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Energy supply A 500 m² roof-integrated high-performance photovoltaic plant will cover the annual electricity demand.  
The local power grid is used as a buffer (grid infeed of excess energy in summer, electricity refund payments in winter). 
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