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“Sustainable and energy efficient buildings
Made in Germany”
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IG S Energy efficient commercial buildings 

> 20 commercial buildings
with Primary Energy (PE) < 100 kWh/(m 2a) 

Informatikzentrum TU - BS

EnergieForum Berlin

ZZB Berlin
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construction

transformation

Quality- Control

innovation- circle

Innovation Cycle
Design- Construction- Operation!

design

concept

monitoring 

evaluation 

optimizing operation
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Design Operation

Innovation on Systems and Components

Evaluation  - online monitoring

Innovation Cycle
Invention - Design- Construction- Operation!
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What is End- use and Primary Energy (PE) ?
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Energy- optimized commercial buildings (EnOB)

in comparison to the average of new buildings
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Comprehensive Energy Design

Building 
Envelope

Comprehensive Energy Concept

TechnologyLocation
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Spree

Ostbahnhof
ISC

investment costs: 55 Mio. €
finished in: 2003
floor area: 22 200 m²

Source: Hanseatica 16. 

Grundbesitz Investitionsgesellschaft mbH & Co. KG

Spree

Ostbahnhof
ISC

International Solar Center, Architects:  Bothe, Richter, Teherani

Energieforum Berlin
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IG S “Form follows Energy”
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Heat protection glass
Glare cover

north

west / east

south

atrium glass roof

Sun protection glass
Retrolux - curtain

Sun protection glass
Retroflex - curtain

Sun protection glass
g- Wert 0,34
t- Wert 0,66
U- Wert ca. 1,3 W/(m2K)

Transparent Building Envelope

Orientation matched 
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coolingheating Energypiles: 196 piles à 9 m, total length 1764 m

HVAC- Concept
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Monitoring Results:  „End Use + Primary Energy Consump tion“

3 0,7

Effective energy
heating

Effective energy
electricity

Primary energy Effective energy
heating

Effective energy
electricity

Primary energy

Primary- energy electricity (3,0)
Primary- energy heating (0,7)
photovoltaik
End- energy electricity
Heat pump exhaust air
Heat pump energy piles
End- energy heating
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CO2- neutral commercial building
Solon AG, Berlin, Germany
SFA, Architects, Berlin
EGSplan, Stuttgart

Solon, Berlin (2008)
Headquarter and PV- module production
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Mock-up

Hybrid - Element - Facade

Ventilation wing with
VIP (Vakuum-Isolation-Paneel)

Heating Convector

Wood element profile

Controller

Isolation

Parapet paneel with
VIP (Vakuum-Isolation-Paneel)

Cooling

activated concrete slab

Solon, berlin (2008)
Advanced building envelope concept
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Electricity
Electricity

Heat Heat

Design Operation  

Solon, Berlin 

Yearly Primary Energy Consumption
First Operational Year (2008/2009) 
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PPP- Private Public Partnership Concept
(Bilfinger Berger, Hannover)

Workplaces 300

Gross base area (BGF):  8.441 m²

Net internal area (HNF):  3.599 m²

Energy Objectives:

Primary- energy (annual demand) : 93 kWhPE/(m²NGFa) *

Heating- energy (annual demand) : 46 kWhPE/(m²NGFa) 

*ca. 50 % unter EnEV

Neues Regionshaus Hannover
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concret core cooling (CCC)

district heating

energypiles

Neues Regionshaus Hannover
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Higher energy- standard / additional investment costs?

„EnEV - 50 %“ < 2,5 % resp. 30 €/m² (ROI ca. 6 years)

Electricity (non-
operation) 

(primary energy); 
43,9; 35%

Heating 
(primary energy); 

34,6; 28%

Electricity (operation)
(primary energy); 

45,2; 37%

Annual Primary Energy Consumption 2007 
for building operation:

79,8 kWhPE/(m²NGFa)

Neues Regionshaus Hannover

Ca. 80 kWh/(m 2a)
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Operating expenses

Neues Regionshaus Hannover
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Primary Energy kWh/(m 2a)

Primary Energy credit kWh/(m 2a) balance

Monitoring results
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Energy Consumption / Investment cost
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Main RESULTS

- objectives mainly achieved!

- no remarkable additional costs!

BUT

comprehensive concepts   

demanding new requirements for 

design, construction,   

commissioning and operation

New Office Buildings 

Energy and IEQ- optimized buildings
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§ Developing methodical systems for
evaluation and enhanced operation

Each innovative building is an experiment

§ Do we learn from our buildings?

Our intention:

Enhanced Building Operation
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Energy efficient/ green/ commercial buildings

Performance in the practice ???
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Annual Consumption of Primary Energy
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Heat (Gas) Electrical Energy Average
EVA sample

Average:  
348 kWh/(m² NGFra) Siedlungswerk 

(before optimization)

Building Sample

New commercial buildings
How they realy perform?
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Optimization

• new building management system

• modification of mechanical ventilation

Results

Ø better comfort

Ø lower energy costs

Ø saving 30.000 €/a
natural gas 

- 43 %
electricity 

- 34 %

Energy- Optimized Building
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Future – Building as Power Plant
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• Net Zero Energy

• Net Surplus Energy 

Primary Energy Demand
kWh/(m 2a)

Net Surplus

Net Zero

credit bigger
than supply

credit lower
than supply

Energy
credit

Energy saving

Primary Energy Credit 
kWh/(m 2a)
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IG S Solar Academy – SMA, Kassel (2009 / 2010)
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Enertopia ARABIA

- Energy self-sufficient Commercial Building
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cool morning
wind (South/East)

adiabatic cooling
pool/plants

hot evening
wind

(north/west)
photovoltaic as energy supply

and shading

Enertopia ARABIA
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EDE
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Space Heating

11.000 kWh/a

9.000 kWh/a

Solar Collectors

Photovoltaic

Appliances

Ventilation HR
Heat  Pump

Vertical Earth Probe

Net Surplus Energy – Residential Buidling
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Making buildings better for people

and the environment -

It`s a challenge !

ECB European Central Bank 
– Frankfurt


