
Introduction

After the German reunification in 1990 the German 
Government has decided to move from Bonn (former 
capital city) to Berlin. In association with that move 
lots of Federal Buildings in Berlin had to be refur-
bished for that purpose or were newly erected. It was 
a main objective of the German Government that the 
Federal Buildings have a very high sustainable and 
energetic standard in general. For that reason, already 
in 1991 it was decided by the Federal Government 
to establish a Commissioner for Energy in Federal 
Buildings. First the focus of the work was on the 
Federal Buildings in Berlin, but meanwhile it is wid-
ened to all Federal Buildings. The main tasks for that 
person are:

•	 Minimization of the energy demand/
consumption in Federal Buildings

•	 Optimization of the energy supply concepts in 
Federal Buildings

•	 Monitoring of assorted Federal Buildings in the 
first years of operation

•	 Certification of the Energy demand of assorted 
Federal Buildings regarding to the German 
Energy Saving Ordinance

•	 Consulting the Federal Ministry for Transport, 
Building and Urban Development in questions 
of energy efficiency in buildings, and technical 
components and systems

In addition to the work of the Commissioner for Energy 
and to support a consistent high standard in Federal 
Buildings, a “Guideline for Sustainable Building” 
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Figure 1. 20 Years Commissioner for Energy in Federal 
Buildings – Examples of a successful work.

Federal Agency for the Environment, Building in Dessau 
(source: BBSR; photography: Busse)

Federal Agency for the Environment; Building in Berlin (source: BBSR; 
graphics: Braun-Kerbl-Löffler Architekten+Ingenieure; Christopher Kühn)

Reichstag Building, Domicile of the German Bundestag 
(source: BBSR; photography: Sandra Wildemann)
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was published by the Federal Ministry for Transport, 
Building and Urban Development in 2001. This guide-
line has to be taken into account in the planning proc-
ess of all Federal Buildings. Meanwhile it became a 
standard planning tool in other public or private build-
ing projects too. A revision of that guideline for new 
buildings was done, which was inaugurated by an edict 
in 2011 and completed by the Assessment System for 
Sustainable Building. The revision of the guideline for 
existing buildings and for the operating of buildings, in-
cluding the particular assessment systems, is still in proc-
ess. It is foreseen to finish the work in 2012.

After 20 years of implementation the position of a 
Commissioner for Energy in Federal Buildings, it is time 
to look on the achieved results. For that the energetic 
quality of governmental buildings in Berlin was ana-
lyzed and is shown below. Further more it is reported 
about a former Lighthouse-project which is still in op-
eration and an actual Lighthouse-Project, which is still 
in erection-phase.

Figure 2. Energy Certificates of the Jakob-Kaiser-Haus (left) and the Reichstag Building (right). (source: BBSR)

Results

By order of the Federal Ministry for Transport, Building 
and Urban Development, the Commissioner for Energy 
in Federal Buildings has certified 39 assorted Buildings 
of the German Government in Berlin. As examples, the 
results for the Jakob-Kaiser-Haus (new erected) and the 
Reichstag Building (energetically refurbished) are shown 
in Figure 2.

The certificates are documenting the high energetic qual-
ity of both buildings. The calculated specific Primary 
Energy Demand (arrow above the multicoloured bar) of 
the buildings in both cases is significant below the ref-
erence values from the Energy Saving Ordinance 2007 
(arrows beneath the multicoloured bar). For the com-
parison between the results for the “real” building and 
the requirements of the Energy Saving Ordinance, each 
certificate contains two reference values - the reference 
value for new erected buildings and the reference value 
for energetically refurbished buildings. The latter refer-
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ence value is 40 percent higher than the reference value 
for a new erected building.

The results shown in Figure 2 are typical for all of the 
39 certified Federal Buildings. All observed buildings 
were found to have a higher energetic standard than re-
quired by the German Energy Saving Ordinance 2007. 
This is especially mentionable because the buildings 
were planned regarding to the energetic specifications 
and requirements of the German Thermal Insulation 
Ordinance of 1995. Often already the harder energetic 
requirements of the EnEV 2009 (came into effect at 1st 
October 2009 and is still actual) were adhered.

Regarding to the requirements of the Energy Saving 
Ordinance 2007, the span of undercutting the reference 
values is from 20 to 60 percent for the specific annual 
Primary Energy Demand QP respectively up to 75 per-
cent for the specific Heat Flow by transmission HT’. 

As the result of the strategic work in the planning proc-
ess of the different buildings, a high sustainability and 
energy efficiency were achieved. The main principles of 
this strategic work are the reduction of the energy de-
mand of a building to a minimum as the most impor-
tant task, followed by the implementation of the most 
efficient and ecological energy supply concept. Some 
detailed measures are mentioned as follows:

•	 no cooling in rooms with normal use (for 
instance offices)

•	 no domestic hot water supply
•	 maximization of using daylight
•	 broad use of renewable energies
•	 preferable use of combined heat and power 

generation
•	 high level of heat protection for winter and 

summer cases

As example for the realization of the above mentioned 
measures, the energy supply concept of the Buildings 
of the German Bundestag and the Office of the Federal 
Chancellor in the Spreebogen is going to be explained 
a little bit deeper.

The core of the energy supply concept for the Buildings 
of the German Bundestag in the Spreebogen is the use 
of 8 combined heat and power generators with a total 
electrical power of 3 200 MW in sum. The generators 
are using bio fuel. All buildings are connected to each 
other to ensure an optimal distribution of the produced 
heat and electricity. In addition with PV-systems on the 
roofs of different buildings (see Table 1) and the use of 

two separated storages (Aquifer) in the ground (60 m 
depth for cooling purposes, 300 m depth for heating 
purposes), with this concept up to 60% of the total en-
ergy demand of the buildings could be covered by re-
newable energies. The Office of the Federal Chancellor 
has a combined heat and power generator too and is al-
so equipped with PV-systems on the roof. A subsurface 
connection to the Buildings of the German Bundestag 
is possible in general but in practice not in use.

One of the more recent Lighthouse-projects for ener-
gy efficiency and sustainability in Federal Buildings is 
the new Main Building of the Federal Agency for the 
Environment (UBA) which was erected in Dessau. This 
building went in operation in 2005 after ten years of 
planning and erection. During the planning phase it 
was implemented a broad monitoring concept. The en-
ergetic monitoring of the building was intensively ac-
companied by the Commissioner for Energy in Federal 
Buildings in the first years of operation. The energy 
supply concept and an image of the building are shown 
in Figure 3.

The building is mainly heated by district heating. But, 
there are also some assistance systems to support the 
heat production. The ventilation system is equipped 
with high efficient heat recovery systems and a huge 
ground to air heat exchanger (5 000 m² of heat exchang-
ing surface) is used to pre-heat or pre-cool the outside 
air. Furthermore solar thermal collectors were installed, 
which are mainly producing the heat for an adsorption 
chiller. This chiller is producing about 40% of the re-
quired cooling. About 50% of the cooling demand is 
produced by using free cooling systems (i.e., the use of 
the recooling plants without a simultaneous use of the 
chillers) and a compression chiller is in operation for less 
than 10%. The electricity predominantly comes from 

Table 1. Photovoltaic systems in Federal Buildings in 
the Spreebogen in Berlin.

Area  
in m²

installed 
Power  

in kWPeak

Form

Reichstag 300 39 monocrystalline

Jakob-Kaiser-Haus 420 46 monocrystalline

Paul-Löbe-Haus 3.240 123 amorphous

Office of the Federal 
Chancellor

1.270 149 monocrystalline
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the public grid complemented by a PV-system with an 
installed power of about 32 kWpeak. Gas is exclusive-
ly used for the staff-restaurant (a separate building on 
the site) to cook and to produce heat and domestic hot 
water.

The monitoring of the operation of the building in the 
first years was affected by lots of small successes but also 
failures. It took about 3 years to achieve a stable oper-
ating of the building in the boundary parameters that 
were expected. First, in 2008 there was a primary energy 
consumption less than 100 kWh/(m²a). But, the efforts 
of the monitoring process combined with lots of opti-
mizations paid off, because since 2008 there is a perma-
nently undercut of the mentioned energetic benchmark 
year by year.

One special task of the project was the optimization of 
the interacting of the ground to air heat exchanger and 
the heat recovery systems. Each system separately leads 
to a reduced demand of final energy. But, if both sys-
tems are working in line, they are influencing each other. 
As example, the optimized operation of the ground to 
air heat exchanger is reducing the potential of the heat 
recovery systems. However, monitoring allowed the de-
velopment of an optimized strategy for the operation of 
both systems. So, the focus was the increase of the en-
ergy efficiency of the whole system and not only its sin-
gle parts individually.

In a present Lighthouse-project, we are planning a Net-
Zero-Energy-Building for Federal purposes. “Net-Zero” 
means that the annual energy demand of the building 
is totally covered by using renewable energies in an an-
nual balance. To fulfil the plan of a Net-Zero-Energy-
Building, consequently we decided to take into account 

in our energy balance not only the building related en-
ergy demand (Heating, Lighting, Cooling, Ventilation, 
and Domestic Hot Water) but also the user related en-
ergy demand (PC’s, coffee machines, etc.).

The building will be an office. An image of that build-
ing and the energy supply concept is shown in Figure 4. 
The building is heated using an electrically powered wa-
ter/water heat pump which is also mainly providing the 
heat for the required domestic hot water. Furthermore, 
a solar thermal collector is installed on the roof to assist 
the heat pump. As environmental source for the heat 
pump, ground water is used. The energy demand for 
heating is reduced by using a high efficient heat recovery 
system in the ventilation system. For cooling purposes 
it is foreseen to use ground water too. To reduce the en-
ergy demand for cooling, it is also possible to open the 
triple-glazed windows.

Realizing a building with highest energy requirements 
means a compact building form that has a relationship 
as ideal as possible between the external surfaces and 
the volume. At the same time, sufficient surfaces for 
solar energy use are also required. In the present case, 
the compact rectangular structure has got a large roof. 
On the one hand the roof is ensuring the required area 
for the solar systems and on the other hand it is opti-
mizing the shading on the south side. The order of the 
functions and uses in the two floors has been optimized 
from an energetic perspective too. To protect the offic-
es from overheating and at the same time to optimize 
the daylight use, they are orientated to west, east and 
north, while the meeting rooms in the upper floor and 
the showering areas, including the changing areas, are 
situated to the south. Auxiliary rooms are located in the 
building’s core.

Figure 3. Energy supply concept of the  
Federal Agency for the Environment in Dessau.  
(source: BBSR; photography: Busse)

Figure 4. Image and Energy-Supply-Concept of the Net-
Zero-Energy-Building of the Federal Agency for the Envi-
ronment in Berlin (source: BBSR; graphics: Braun-Kerbl-
Löffler Architekten + Ingenieure; Christopher Kühn)
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The façade consisting of prefabricated wood-
en panels. The U-values for the opaque parts 
of the building envelope are in the range of 
0.10 W/(m²K). The windows with integrated sun 
protection can be opened and have an U-value 
of 0.80 W/(m²K) in total. The planned structure 
enables a high degree of air tightness and as few 
thermal bridges as possible.

Calculations indicate a total annual electricity de-
mand of 48 000 kWh/a to run the building. The 
PV-System on the roof of the building was de-
signed on the basis of that result. The 380 mod-
ules of the chosen PV system have a perform-
ance of about 58 kWpeak. With that system con-
figuration, an annual power generation of about 
50 000 kWh/a is forecasted. The generated pow-
er is directly used, stored in a small battery system 
or fed into the grid of the site.

In addition to energy efficiency and a broad use 
of renewable energies, the ecological focus of the 
planning measures lies in the resource-friendly 
use of building materials, a gentle approach to 
the surface area used and low local and global 
environmental effects. As result of the efforts in 
the planning phase, the global warming poten-
tial resulting from construction and operating the 
building is extremely low compared to a conven-
tional building. 

The operating of the building in an annual bal-
ance is climate neutral. Therefore it will be the 
first Federal Building which fulfils already the ac-
tual CO2 saving policy of the Federal Government 
regarding to Federal Buildings. In 2010, as part 
of the Sustainability Strategy of the Federal 
Government, it was felt the decision to develop 
the Federal Building stock into a climate neutral 
one. That means that all new Federal Buildings 
from 2012 will be erected in a “Nearly Zero 
Energy Standard” and the stock of existing build-
ings will be energetic refurbished in a way that 
reduces the energy demand for room heating by 
20% until 2020 and the primary energy demand 
by 80% until 2050. At present, the work on an 
energetic refurbishment roadmap with a view of 
achieving the political objectives and the defini-
tion of the above mentioned energetic standard 
for federal Buildings is in progress. 
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Referring to a classification scale is not enough if you want to 
be sure of the energy performance of a product. The Eurovent 
Certification label is a guarantee that the energy level indicated 
is based on certified performances.

Eurovent Certification certifies the thermal and acoustic perfor-
mance of air conditioning, ventilation, heating and refrigeration 
equipment with the support of a network of independent and 
ISO 17025 certified laboratories. The certification protocol 
includes sampling of the units to be tested, annual conducting 
of new test campaigns, downgrading of indicated performance 
levels in the event of failure and subsequent publication of data. 
Whatever the product family, the certified data (power, energy 
efficiency, noise level, etc.) can be consulted and downloaded 
on line: www.eurovent-certification.com
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*Accreditation # 5-0527 Industrial Product Certification
According to ISO/IEC guide 65 :1996  or EN 45011:1998  - Scope 
and validity at www.cofrac.fr  - International recognition EA/IAF
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