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BDH: Federation for energy efficiency and renewal

BDH

Federation of
German Heating Industry l
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companies and
2associations

Market shares Market shares
approx. QO % approx. 60 %
in Germany in the EU
Turnover Employees R&D
14.5 billion 73,800 608 wiliion
euros worldwide worldwide euros worldwide

Products and Systems

Gas, oil and wood boilers CHP systems
Heat pumps Storage tanks and tank systems
Solar thermal systems and photovoltaics  Large boilers and burners up
Heat distribution and emission systems  to 36 MW

Ventilation systems Digital energy storage and
Air-conditioning management systems

Flue systems 2017

Portrait of the Federation of German Heating Industry
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Kind of residential and commercial buildings
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Single- or Multi-Family-Houses ~ Aoctgefe BEEER B0 i
Office Building SCR T | e
Manufacturing Plant
Gym

Museum

Hospital

others
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Type of Building

The presentation is focused on the followmg type of buﬂdmgs

A Residential and
commercial buildings,
like:

A Museum
A Office
A Special Solutions
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Functionalities

The presentation is focused on heat emission systems that can be
used for heating and cooling

Additionally other functions might be necessary, like:
A Ventilation

A Air-Conditioning

A Water Storage
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Typical systems and their function

Heating and Cooling

A Embedded Surface Heating and Cooling
A Radiant Heating and Cooling Panel

A Concrete Core Heating and Cooling
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Primary energy source and renewable energies

Air-Water Heat Pump
Ground-Water Heat Pump
Water-Water Heat Pump
Waste Heat

Electricity with Photovoltaic
Gas

Solar thermal systems
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Design Criteria

Surface and air temperature profiles for different heating systems, *C

Heat Load and Cooling Load
Room Temperature A Ty == 7 | \” s
Room Height and Dimensions /

head level

S TSV IS WS S ——— 1 head leve

Comfort ?

Convection/Radiation | |
Installation and Maintenance qim | K\ |
Variability R T —

o Do To Io Io Do Do
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Calculation Criteria

A Investment costs
A Operating costs
A Efficiency
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Surface and air temperature profiles for different heating systems, *C
16 20 24 28 16 20 24 28 16 20 24 28
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Surface and air temperature profiles for different heating systems, *F
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Design and Calculation Criteria

Heating
Heat Load calculation according to EN
design heat | oado. Due to the extraord

buildings special factors must be taken into account from Annex B.1
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Design and Calculation Criteria

Cooling

Cooling |l oad cal cul at iCaleulatrcoftberndliloads t
and room temperatures (design cooling load and annual simulation) o .
A Specific features for the different systems like embedded surface
cooling
A Typical Design conditions for embedded systems: Inlet temperature
16°C, outlet temperature 20°C and room temperature 26°C

A Typical Cooling capacity for embedded systems: between 20 and
30 W/m?

No European standard to calculate the cooling load!
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Renovation of a MultFamily-House

> Ground-Water Heat Pump
> Ventilation with heat recovery

>Heating and Cooling through a system
embedded in the Wall

>Build 1900
> Renovation 2011

Source: Roth-Werke
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Mercedes Benz Museum

> Total net area 17.000 m?2

>Heating and Cooling through
a concrete core system

>Use of the storage capacity of
massive and thick walls or components

>Around 76.000 m long piping system
> Build 2006

Source: Rehau
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Office Buildings

>Heating and Cooling through
suspended ceilings or radiant ceiling

> Variation of active area possible through
different sizes of used modules

> Also available for schools, hospitals,
conference or hotel rooms

> Easy change of the
thermal area possible

Source: Zehnder
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Special SolutiorAir Curtain

> Additional Heating and Cooling
for industrial buildings
to stabilize the thermal comfort

>Horizontal or Vertical usage possible
> Air volume flow rate up to 35.000 m3/h

> Control unit connectable to
building automation system

Source: Kampmann GmbH
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Special SolutiomAeroplane Hangar

>Hangar connected with Office Building

>Heating and Cooling
through embedded system
for the whole building

> Several Ground Source-Water-Heat Pumps

Source: IVT GmbH
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