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Who are We?
Danish Energy 
Management (DEM)
(Energy Management 
and Consulting)

Danish 
Management 
Group (DMG)

Danish Project Management
(Monitoring and Project 
Management)

Danish ICT Management
(IT and Technology consulting 
and development)
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Energy Efficiency

Survey of Building Performance
Design of a New Ministry 

Building in Malaysia

Retrofit of ADB 
Headquarters 

Development of Energy 
Efficiency in the Building 
Sector in Botswana 

2008 – 2012: Energy Efficiency in Industrial, Commercial and Public Sector -
Indonesia 
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Danish Management Group:
- A “Green” Group

• Wind Energy covers all electricity 
demand of the Group – worldwide

• New headquarter – energy-exporting!
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New DMG HQ in Viby, Denmark

1500 m2 new office building

Being one of Europe’s first 100 % 
self-sufficient low-energy office building

The new Landmark in Aarhus…
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Basement
Basement

Ground floor

1st Floor
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Facade SE

Facade SFacade N

Facade NW
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The new HQ is one of the first Passive 
House Office Buildings in Denmark 

Passiv House Definition:

A passive house is a building in which a 
comfortable interior climate can be
maintained without active heating and 
cooling systems (Adamson 1987 and 
Feist 1988). The house heats and cools 
itself, hence "passive". 

Max. 15 kWh/m2 heating demand
Max. 120 kWh/m2 total primary energy

(heating, hot water, electricity)

http://www.passivehouse.com

http://www.passivehouse.com/
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Danish Energy 
Regulation
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Danish Energy Demand – overwiev 
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Energy balances – Annually energy 
demand and annually energy 
performance

Automation 3
Server room 3

Printers
Telephone
Fax 17
PC ect.

Ventilation 6

Lighting 5

Heat pump 4

Hot water 4
Ventilation loss 1

Heat loss 15

Solar heating 3

PV Facade 12

PV Roof 32

PV-T Parking 5

Heat pump 13

Automation 4000
Server room 4000

Printers
Telephone
Fax 23000
PC ect.

Ventilation 8000

Lighting 6700

Heat pump 5100

Hot water 5300
Ventilation loss 1800

Heat loss 20200

Solar heating 4400

PV Facade 16000

PV Roof 42500

PV-T Parking 6400

Heat pump 18000

Energy demand Energy 
performance

Energy demand Energy 
performance

58 kWh/m2 office building 65 kWh/m2 office building 78100 kWh/year 87300 kWh/year

+ 10% energy surplus
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Energy 
demand

60% ~ 35 kWh/m2

40% ~ 23 kWh/m2

Primary Energy – building operation
15*1+(1+4+4+5+6)*2,5 = 65 kWh/m2

Primary Energy – all installations
15*1+43*2,5 = 123 kWh/m2

Automation 3
Server room 3

Printers
Telephone
Fax 17
PC ect.

Ventilation 6

Lighting 5

Heat pump 4

Hot water 4
Ventilation loss 1

Heat loss 15

Total 58 kWh/m2
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Energy strategies – passive strategies 
• Minimization of passive solar heating in the summer 

– glazing, orientation
• 500 mm insulation of building envelope U = 0,1 

W/m2oC – Light weight construction
• No thermal bridges
• Low energy windows U = 0,8 W/m2oC
• Light transmission through glazing areas
• No central heating
• Natural ventilation in summer
• Mechanical ventilation in winter

Some priorities:

- Low energy demand

- Manual operation

- Visible and honest – it is what you see

- No noisy ventilation systems

- Indoor climate – thermal/atmospheric 
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Energy strategy – technologies 

• Solar Heating (domestic hot 
water) 15 m2

• Mechanical ventilation in 
winter with heat recovery 
(85%)

• BIPV in roof and SE-façade  
- 450 m2 + 220 m2 

• PVT on roof area over 
parking area (electricity + hot 
air)

• Heat pump for central 
preheating of ventilation air
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PV – Composite Facade 

High stiffness 

Low weight

Translucent

Large spans

Weather 
resistance
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PV – Composite Facade 
• Black Siemens mono crystalline 

solar cells (156 x 156 mm) 
• Profiles 500 x 1620 mm 

horizontally
• Lamination directly on profiles
• Alternatively glued with clear 

TESA tape
• Junction box on the back
• On roof single layered glass is 

used as front covering
• 50 mm ventilated cavity –

openings in top and bottom 
(preheating/cooling)
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The Pattern
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The Pattern – flexibility 
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PV – Costs and Performance (incl. VAT 
25%)
• PV Cost ~ 4,6 mill dkr/614.000 Euro
• PV Cost pr. m2 ~ 6.800 dkr/906 Euro/m2

Performance:
Roof – 92 kWh/m2 (Amorpheus 44 kWh/m2 / 4.400 dkr/m2)
Facade – 73 kWh/m2
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Natural ventilation 

The ordinary windows in 
the offices are manually 
controlled. The windows 
must be closed during 
night-time due to security 
reasons.

Openings in the 
skylights and ...

…ventilation openings 
located in narrow window 
bands above the ordinary 
windows in the offices 
are equipped with 
electronic actuators. The 
openings can be left 
open during night-time.
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DMG HQ and Economy (Incl. VAT 25%)
1500 m2

Total cost without grant:

32 mill dkr ( 4,3 mill. Euro) / 21.000 kr/m2 (2.850 Euro/m2)

Applied for app. 4 mill dkr  

Total cost with grant:

28 mill dkr (3,7 mill. Euro / 18.700 kr/m2 (2.500 Euro/m2)

Proposals for grant:

”Development and Demonstration of New PV-Composite Profiles”

”Building Integrated Photo Voltaic – Direct Current”
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Other technologies taken into 
consideration
• PCM (Phase Changing Material) PCM is very small 

capsules with a core 
of wax with a melting 
point at 23oC or 26oC

The theory:
When a material changes from one 
form to another the temperature is 
constant during this phase.

Think of a drink:

As long as you have ice in the 
drink the temperature is 0 oC. 
When the ice is melted the 
temperature rises.

The melting energy is taken from 
the water.
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Phase Changing Materials – cooling and 
heatingThe cooling process:

The sun is shining

The PCM material is warmed up

At 23 oC the PCM is melting

The heat to makes PCM melting is taken 
from the indoor air

The temperature in the construction 
(wall/floor/ceiling) is constant during the 
melting process.

When all the PCM has melted the 
temperature will rise again

During night the PCM-construction could be 
cooled by natural ventilation.

Result:

Cooling energy and ventilation is reduced

The heating process:

In the night the temperature will fall

The PCM material is hardening

The temperature in the construction is 
constant during the hardening period

When all the PCM has hardened the 
temperature will fall again

Result:

Heating energy can be reduced
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40 m2 PCM plaster boards in 
ceiling and internal walls

Office for one person facing SE

PCM plaster boards compared with 
traditional plaster boards. 

In average the indoor temperature will 
decrease with 2 oC using PCM

5% of the time t > 24 oC with PCM

19% of the time t>24 oC without PCM
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PCM – Phase Changing Material

Plaster Boad

30 dkr/m2 (4 Euro/m2)

PCM Smart Board

375 dkr/m2 (50 Euro/m2)

http://www.micronal.de/portal/basf/ien/dt.jsp?setCursor=1_290798
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Wind Energy

Quite Revolution
• 30 db(A) in side buildings and 45 db(A) 

out side buildings (distance 33 m)
• Performance - 6.000 – 10.000 kWh/year
• Price - 360.000 dkr (48.000 Euro)
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BI WE
Bahrain 
Wold Trade 
Centre
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Frontpage

Thank you for your attention!
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