ARMACELL IN ACTION

Bauhaus-Museum

In museums, air-conditioning technology has to meet the highest requirements.
Creating a pleasant indoor climate. Ensuring constant temperature and humidity.
Energy- and cost-efficient. Invisible and quiet in operation. As the new Bauhaus
Museum in Germany shows, our technical insulation plays a decisive role in a
sustainable air-conditioning concept.
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IMPRESSIVE ARCHITECTURE

BAUHAUS MUSEUM

The technical insulation of installations is decisive for a
sustainable air-conditioning concept. In the new Bauhaus
Museum, AF/ArmaFlex protects chilled-water pipes, and
outdoor- and exhaust-air ducts against condensation and
energy losses. Fire penetration seals were created with
ArmaFlex Protect; impact-prone areas in the plant room
and all insulation installed outdoors were clad with
Okabell.

ism in Weimar: 100 years double-height spaces. The self-supporting facade
Gropius, the Bauhaus is consists of 20-centimetre-thick precast exposed

y in a prominent location. concrete elements, which were stacked on top of each
, Weimar visibly takes other with a rear ventilation gap to the insulation. At

haus cities. The museum nightfall 24 horizontal LED lines installed behind glass
of Bauhaus, which was ceramic strips illuminate the facade of the building
based in the city until 1925. spectacularly. Alongside the striking facade, other

architectural highlights include “Jacob’s ladder”, a
designed by architect staircase leading from the third floor back to the ground
0 m? of exhibition space on floor, and the eye-catching concrete ribbed ceilings with

opened up to create integrated building services.
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HEATING AND COOLING TECHNOLOGY

STATE-OF-THE-ART HEATING
AND COOLING TECHNOLOGY

The new museum building with a gross floor area of 6,000 m? posed challenges for the planning of the
building services. Unique in its implementation is the specially developed air-flow routing of the gas
engine heat pumps. Impossible to install the generation plantoutdoors at the site, instead it was erected in
the technical services tower of the Weimarhalle opposite. A 70-metre-long district cooling and heating
pipe supplies the Bauhaus Museum with heat or cold.

The ribbed concrete ceilings in the
rooms, which are up to five metres in
height, are used to store heat and
cold. Through the installation of pipes
with heated or chilled water, they
contribute to cooling and covering the
basic heat load of the building. The
activation of thermal mass was
realised by means of prefabricated
semi-finished elements in the ribbed
ceilings. While the ribs should remain
visible from below, the technical
installations of the ventilation, heating
and cooling system disappear in the
space in a double solid ceiling.




@@~ CONSTANT INDOOR CLIMATE
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CONSTANT INDOOR CLIMATE /05

Air-conditioning and ventilation have a wide range of purposes in the
Bauhaus Museum. Visitors and employees must be supplied with fresh
air. Emissions such as carbon dioxide, moisture from exhaled air and
fumes from furnishings must be removed.Air humidity must be
regulated and dust avoided. The air-conditioning technology must
ensure a constant indoor climate (temperature and relative humidity)
and at the same time be energy efficient. The aim of the project was to
achieve the lowest possible outdoor air exchange. Compared to other
museums, low air exchange rates and thus lower energy consumption
could be achieved.




SOPHISTICATED COOLING
TECHNOLOGY




ENERGY-EFFICIENT COLD INSULATION /07

ENERGY-EFFICIENT COLD INSULATION

The engineering consultancy HKL Ingenieure from Erfurt
specified a synthetic rubber to insulate the chilled-water pipes
as well as the outdoor-air and exhaust-air ducts. The closed-
cell material prevents condensation forming on the installations
and minimises energy losses. As recently confirmed in a study
by the Fraunhofer Institute for Building Physics (IBP], flexible
elastomeric insulation materials are very well protected

built-in vapour barrier. Their resistance to water vapour
transmission is built up - cell by cell - throughout the entire
insulation thickness. Due to its low thermal conductivity
(A-value] and high resistance to water vapour transmission
(p-value), AF/ArmaFlex also optimises the energy efficiency of
the systems in the long-term.

against moisture penetration. While the vapour barrier of
conventional insulation materials is concentrated on a thin,
easily damaged foil, elastomeric insulation materials have a

» For cold pipes, we always specify synthetic rubber with a high
resistance to water vapour transmission. Elastomeric insulation
materials provide reliable condensation control and are particularly
user-friendly. This is an enormous advantage, especially in installations
where many pipes and ducts are installed in a small space.«

Jens Kohler and Holger Mahl, from the engineering consultancy HKL
Ingenieure (Erfurt), who were responsible for supervising the project.

RELIABLE FIRE PENETRATION SEALS

To seal off the pipes against fire, the engineering consultants had
specified a closed-cell, flexible elastomeric insulation material with
intumescent effect. With the fire protection barrier ArmaFlex Protect,
almost all types of pipe can be sealed off without the need for any
additional measures

By combining the proven properties of the flexible elastomeric foam
with an intumescent insulation layer, the product achieves a fire
resistance of 90 minutes and prevents fire from spreading to adjacent
fire compartments. At the same time, the penetration seal system
ensures effective thermal insulation and reliable condensation control.
The fire protection system is just as easy to install as all elastomeric
insulation materials.




QUICK AND SIMPLE INSTALLATION

QUICK AND SIMPLE
INSTALLATION

The insulation work in the Bauhaus Museum was carried out by Isoliertechnik
Bromme GmbH from Gotha. Jorg Ortlam’s team insulated chilled-water pipes with
diameters from DN 15 to DN 100 with AF/ArmaFlex AF-4 tubes and 19 mm thick
sheets. The outdoor- and exhaust-air ducts were also insulated with the closed-cell
synthetic rubber. Here 25 mm thick AF/ArmaFlex sheets were used. However, the
exhaust-air ducts without heat recovery in the fully air-conditioned building interior
remained uninsulated. The insulators made fitting covers for bends, T-pieces, flange
pairs, shut-off control valves, screw connections and end pieces to measure on the
building site.

Pipes in impact-prone areas of the plant room and all insulation located outdoors
was then clad. Here the insulation was jacketed with hot-dip galvanised, non-
profiled steel sheets from Armacell’s Okabell range. For sealing off pipes with
diameters ranging from 22 to 89 mm the insulators installed ArmaFlex Protect
tubes in insulation thicknesses from 19 to 25 mm.

The two- to three-man insulation
team from Bromme worked on the
building site for around 200 days.



QUICK AND SIMPLE INSTALLATION /09

» We've been using ArmakFlex for
decades with great success. The dust-
and fibre-free material is quick and easy
to install even in tight spaces. The
adhesive is perfectly coordinated with
the insulation material, so even complex
fitting covers can be made easily on the
construction site. «

Jorg Ortlam

Isoliertechnik Bromme GmbH from Gotha

RELIABLE
CLEAN
FAST



PRODUCTS AT AGLANCE

PRODUCTS AT A GLANCE

AF/ArmaFlex
Thanks to a unique combination of technical
features and easy installation, AF/ArmaFlex
offers superior performance at low
total cost. The material ensures reliable
protection against condensation and
energy losses over the entire lifetime of the
insulated equipment.

Okabell

Tough protection for
technical equipment
subject to greater
mechanical impact
or located outdoors.

ArmaFlex Protect

Pipes penetrate walls and ceilings forming
a path along which fire and smoke could
spread in a fire. With ArmaFlex Protect

it is easier than ever to seal off pipe
penetrations. At the same time, it provides
effective thermal insulation and reliable
condensation control.

CONDENSATION EASY TOINSTALL LONG-TERM
CONTROL RELIABILITY

ENERGY HIGH FIRE LOW TOTAL
EFFICIENT RESISTANCE COST



AT YOUR SERVICE

AT YOUR SERVICE

At Armacell, we are committed to creating an

ARMACELL
APPLICATION TRAINING

exceptional customer experience. We understand the

challenges in today’s healthcare industry and are here

to help you complete your projects successfully. From
the planning stage to the handover - our 360° service

supports you throughout. At Armacell, we do all we

can to ensure your project runs smoothly.

ARMWIN - PROFESSIONAL
INSULATION CALCULATIONS

BIM PLUG-IN FOR PLANNING
TECHNICAL INSULATION

No other insulation material can be installed
as reliably, neatly, simply and as fast as
ArmaFlex solutions. To ensure that our
thermal and acoustic insulation materials
are installed properly, Armacell has trained
several thousands of installers around

the world. Special training centres have
been set up at many locations and we also
provide valuable support on site. Several
thousand insulators attend courses on
installing Armacell products every year
and are awarded the ArmaFlex application
certificate.

EPDs FOR SUSTAINABLE
BUILDING ASSESSMENT

Armacellis the first manufacturer of
flexible technical insulation materials to
present third-party verified environmental
product declarations (EPDs). They are based
on an independent lifecycle assessment
(LCA) and are the key to designing green
buildings in accordance with green-building
schemes, such as LEED®, BREEAM®, DGNB,
HQM, and others.

With our powerful ArmWin software you can
carry out all common technical calculations
in HVAC applications - even on the building
site, thanks to the app. You can easily
determine not only the minimum insulation
thickness required for condensation
control, but also surface temperature, heat
flow, temperature changes in flowing and
stationary media, freezing times for water
pipes and the most economical insulation
thicknesses, i.e. those with the shortest
pay-back periods.

ArmWin
All technical insulation
calculations in one tool.

The future of construction is digital:
Business Information Modelling (BIM)
allows buildings to be planned, built

and operated digitally from design to
commissioning, maintenance, demolition
and disposal. Armacell’s BIM plug-in is
seamlessly integrated in the AutoDesk®
Revit® program and provides key product
information. The software accesses the data
required directly in the model and supports

the userin choosing and configuring
products.




All data and technical information are based on results achieved under the specific conditions defined according to the testing standards referenced. Despite
taking every precaution to ensure that said data and technical information are up to date, Armacell does not make any representation or warranty, express

or implied, as to the accuracy, content or completeness of said data and technical information. Armacell also does not assume any liability towards any

person resulting from the use of said data or technical information. Armacell reserves the right to revoke, modify or amend this document at any moment. It

is the customer’s responsibility to verify if the product is suitable for the intended application. The responsibility for professional and correct installation and
compliance with relevant building regulations lies with the customer. This document does not constitute nor is part of a legal offer or contract. By ordering/
receiving product you accept the Armacell General Terms and Conditions of Sale applicable in the region. Please request a copy if you have not received these.

© Armacell, 2020. All rights reserved. Trademarks followed by ® or TM are trademarks of the Armacell Group. Microban® is a trademark of Microban Products
Company and is used herein with permission. LEED® stands for Leadership in Energy and Environmental Design™. LEED®, and its related logo, is a trademark
owned by the U.S. Green Building Council® and is used herein with permission. UL, the UL logos and the UL mark are trademarks of UL LLC® 2013. AutoDesk®
and Revit®are a registered trademarks of Autodesk, Inc.
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ABOUT ARMACELL

As the inventors of flexible foam for equipment insulation and a leading provider of engineered foams, Armacell develops
innovative and safe thermal, acoustic and mechanical solutions that create sustainable value for its customers. Armacell's
products significantly contribute to global energy efficiency making a difference around the world every day. With 3,135
employees and 24 production plants in 16 countries, the company operates two main businesses, Advanced Insulation and
Engineered Foams. Armacell focuses on insulation materials for technical equipment, high-performance foams for high-
tech and lightweight applications and next generation aerogel blanket technology. For more information, please visit
www.armacell.com
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