
Project in brief

  Building characteristics

Owner: State of Baden-württemberg
Year Of erectiOn:  1995
net flOOr area:  8,139 m²
UtilizatiOn:  frequent change of use to overcome shortages 
of both office or laboratory space 
cOnSUmPtiOn Of electricit Y:  566,000 kwh/a, 
62 kwh/(m²·a)
cOnSUmPtiOn Of heating:  814,000 kwh/a, 100kwh/(m²·a) 
before commissioning
BUilding envelOPe:  the building envelope is made from 
steel and glass primarily. 46 % of the surface area are  
windows. nevertheless, the average U-value is only  
0.58 w/(m²�K)
BUilding ServiceS:  

π   district heating from university owned combined heat 
and power plant (chP), operation of plant is driven by 
electricity

π   central ventilation with four different areas and additional 
ventilation systems to remove air from laboratories

π   hot water is generated from heat of the chP  
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  40 % heating energy saved 

The multi purpose building is used by various research teams 
with variable energy needs. This leads to frequent changes in 
the requirements which were due to the missing ongoing  
commissioning not reflected in operation correctly. Therefore,  
air change rates and temperatures were too high and a high 
saving potential built up over the years.
After the introduction of ongoing commissioning 40 % of  
heating energy could be saved within only two years.

Overview

Kind of data acquisition Data logger (ennovatis)

Yearly energy cost 61,000 Euro

Cost for installation of data  
acquisition for minimal data set

6,000 Euro
= 10 % of yearly energy cost

Estimated possible savings 12,000 Euro/year
= 20 % of yearly energy cost

Simple pay back
(of data acquisition only) < 0.5 year

Possible cost for engineering if  
3 years of simple payback were 
acceptable 30,000 Euro

  Project Partner

ennovatis GmbH
Fritz Schmidt
Dechwitzer Str. 11
04463 Großpösna/ Germany
 
f.schmidt@ennovartis.de
www.ennovatis.de

  Building Owner

University of Stuttgart Dez.VI 
Universitätsbereich Vaihingen   
70550 Stuttgart/ Germany

www.uni-stuttgart.de

www.Buildingeq.eu 
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design: 
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disclaimer

the sole responsibility for the content of this information lies 
with the authors. it does not necessarily reflect the opinion of 
the european communities. the european commission is not 
responsible for any use that may be made of the information 
contained.
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  about Building eq

BuildingEQ is a project in the Intelligent Energy Europe Pro  - 
gra mme of the European Commission. BuildingEQ aims at 
strength en ing the implementation of the EPBD (Energy Per-
formance of Buildings Directive) by linking the certification 
process with commis sioning and optimisation of building  
performance. Within the scope of the project, methodologies  
and tools are to be devel oped that can be used for ongoing  
commissioning and optimisation of non-residential buildings 
using gathered data from the certification process according  
to the EPBD.  
The emphasis will be on feasibility and cost-effectiveness of  
energy reduction mea sures with regard to building practice. 
Main target groups are the industry for Facility and Energy  
Management, real estate owners, energy agencies and  
energy consultants.

results of the Building eq project

π energy saving potential in the operation of buildings 5 - 30 %
π realisiation of these potentials with low or no investment costs
π  Buildingeq methods and tools allow quick and cost efficient 

detection of these potentials
π  Ongoing performance evaluation is prerequisite for energy 

efficient operation
π  consortium suggests amendment of ePBd with mandatory 

performance monitoring

The consortium at a project meeting in Stuttgart

germanY: 
StUttgart



  analysis of measured data
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  Overview saving potentials

d e S c r i P t i O n  O f  m e a S U r e S i n f l U e n c e

Reduction of air change rate Reduction of heat consumption by 20 %

Adaption of operation to actual usage Reduction of heat consumption by 10 %

Reduction of heat flow through adaption of pump operation Reduction of electricity consumption by 5 %

Decrease of room temperature by 1°C Reduction of heat consumption by 6 %

Commissioning took place in January 2005 and lead to a 
reduction of consumption of 37 % in the remaining 11 months. 
Temporarily wastes and inefficiencies increased the consumptions 
in the following years. An energy manager was employed in the 
second quarter of 2009. He started to install an energy man  age -
ment system for the whole university which will allow ongoing 
commissioning.
This system gives hourly values for heat, cold and electricity 
consumption and additional data 1). It detects inefficiencies and 
wastes at early stages.
Although high energy savings have already been reached further 
saving potentials were detected. Regarding the electricity con-
sumption one can see that the base load during the weekends is 
still high (graph II (1)). 

Furthermore, there is no correlation between operation sched ule 
of the building and cooling energy consumption. During August 
2009 e.g. the medium outdoor temperature was be tween 18 ° C 
and 24 °C. It can be seen in graph III that there is no weekend set 
back. Thus, cooling consumption on Saturday and Sunday is still 
on a high level although the building is not occupied (2).
Similar inefficiencies are exemplarily demonstrated in graph III.  
It shows that heating consumption on a typical Thursday in 
January is still high during night time due to a missing night set 
back (3).

1)  The data are available at 

http://www.energie.uni-stuttgart.de/ennovatis/ or demoportal.ennovatis.de

  result of certificate

The building was erected in 1996. Nevertheless it fulfills the 
re quirements of the Energy Saving Ordinance 2007, the German 
implementation of the EPBD for existing buildings (which was 
revised in 2009). With this ordiniance a new standard was intro-
duced for non residential buildings (DIN V 18599). 
The certification shows a quite good energy performance. This is 
primarily due to a low transfer coefficient from 0.58 W/m2*K. 
Compared to the requirements for new buildings (1.37 W/m2*K) 
and existing buildings (1.92 W/m2*K) this value seems low.
Considering the building services (heating, cooling, hot water 
supply e.g.) and the energy carrier the primary energy demand 
results in 318 kWh per m² and year. Compared to 395 kWh/m2*a 
for the reference building this lies obviously below. Furthermore, 
the building almost meets the requirements for new buildings 
which would be 282 kWh/m2*a. Thus the asset rating gives the 
impression that the performance of the building is quite good.

The operational rating delivers a similar picture. The energy con-
sumption of the building is rated as medium looking at the slide 
ruler. Both heating energy and electric energy consumption are 
lower than those of the reference building.

29,5 %36,7 % 34,9 % 19,9 %

Average consumption 2001-2004

Asset calculation 1995
Individual calculation 2009

2001 2002 2003 2004 2005 2006 2007 2008  years

MWh/a1000

800

600

400

200

0

0  2 0  4 0  6 0  8 0  1 0 0  12 0  14 0  > 14 0

71.1 kWh/(m2·a)

 ��Reference value existing building with   
same utilization

Electricity

0      5 0  1 0 0  15 0  2 0 0  > 2 5 0

100.7 kWh/(m2·a)

 ��Reference value existing building with 
same utilization


O P e r a t i O n a l  r a t i n g

a S S e t  r a t i n g  ( a c c O r d i n g  t O  d i n  1 8 5 9 9 )

0      2 0 0  4 0 0  6 0 0  8 0 0  1 0 0 0  > 1 0 0 0

317.9 kWh/(m2·a)

 Reference value
      renovated existing building

Reference value 
    new building 



heating

i. temperature corrected yearly data of heating energy consumption

  result of certificate

Even considering that asset and operational rating represent 
different kind of energies (primary respectively end energy) they 
don't seem to be comparable. This can also be seen from the 
figure where results of different asset calculations and the actual 
consumption of heating energy in 2008 were compared.
The first calculation was made 1995 based on the old DIN 4108 
standard. After the Energy Saving Ordinance 2007 came into 
force the calculation has been renewed. It can easily be seen that 
differences are primarily due to the modelling of ventilation in  
the DIN V 18599.
Therefore the asset calculation has been repeated using the 
option of choosing individual conditions for outdoor climate and 
operation of the HVAC systems (Individual Calc 2008). The differ-
ences almost disappeared. This makes very confident to be able 
to find ways to apply the new DIN V 18599 not only for asset 
calculations but also to derive operation goals.
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comparison of different calculations

              Asset rating 1995    Individual calculation 2008  

                 Asset rating 2008   Consumption    

iv. energy consumption for heating (9th January 2009)
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ii. electricity consumption (march 2009)
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iii. energy consumption for cooling (august 2009)
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