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Fraunhofer IBP
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Room acoustics Development and Energy concepts, Air quality, Thermal comfort Hygrothermal
testing of new Low-ex material Simulations
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Building systems odour surfaces family)
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parameters, transfer sensory analysis thermics
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IBP - core competences

Sensory evaluation of air
guality and test of
purification methods

Identification of odorants

Simulation of air quality
conditions

Hygiene:
effects and avoidance of
microorganisms
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IBP - core competences

Psychophysical
measurements

Thermal Comfort at the
lab and in reality

Development of comfort
measurement devices

Moisture and Heat
transport into the fuselage

(measurement, modelling
and validation)
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IBP - core competences

» technical acoustics

e indoor acoustics

« architectural acoustics
 fundamentals

e software

Acoustics of machines
and vehicles

Light structures

Absorbers (active,
transparent, fibre-free)

Measurement chambers
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FTF: The Fraunhofer Aircraft Cabin
Environment Research Center

FTF - Flight Test Facility

Full-Scale Testing, Research and Development
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FTF: The Fraunhofer Aircraft Cabin
Environment Research Center

e many reduced pressure chambers

e many aircraft mock-ups

 only one aircraft mock-up within a
reduced pressure chamber




FTF: The Fraunhofer Aircraft Cabin
Environment Research Center
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FTF: The Fraunhofer Aircraft Cabin
Environment Research Center

Base Parameters

 cabin climate:
temperature -20 °Cto +30 °C
relative humidity 5 % up to 65 %

 outside body wall temperature
-40 °C to +45 °C

« aircraft body segment of an A310-200:

length 15.35 m, diameter 5.64 m

 reduced pressure steel tube:
diameter 9,60 m

e pressure >= 180 hPa

* incl. noise and vibration
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FTF: The Fraunhofer Aircraft Cabin
Environment Research Center

Low Pressure Vessel

Min. absolute pressure: 180 mbar
Max. over-pressure: +150 mbar

Steel tube: length  30m

diameter 9.6m
Testing platform: ca. 3m x 9m
Gate: 3m x 3m

Cranes: 4 x 10 tons
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FTF: The Fraunhofer Aircraft Cabin
Environment Research Center

Base Parameter: Pressure

Pressure within the steel
tube can be reduced to
760 hPa within 20 min
(equal to the pressure at
8000 ft above sea level)

= FAA Federal
Aviation
Administration
requirement for
aircraft cabin
pressure
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FTF: The Fraunhofer Aircraft Cabin
Environment Research Center

Base Parameter: Pressure
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FTF: The Fraunhofer Aircraft Cabin
Environment Research Center

Base Parameter: Pressure
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FTF: The Fraunhofer Aircraft Cabin
Environment Research Center
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FTF: The Fraunhofer Aircraft Cabin
Environment Research Center

Air Conditioning
Fresh air:

 Temperature: -20°C to +30°C

* Relative Humidity:
5 % up to 65 % at 20°C

» charcoal filter (combi-system)

e Up to 2800 m3/h

Cockpit: . Recirculated air:
only fresh air
. « HEPA-Filter class H11/H13
Cabin:
fresh air / recirculated air e Up to 1200 m3/h

(0% to 100%)

Seite 17



FTF: The Fraunhofer Aircraft Cabin
Environment Research Center
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FTF: The Fraunhofer Aircraft Cabin
Environment Research Center

Research on engineering topics:

« FTF as a means for development, validation, verification and
demonstration of aircraft components and systems for an improved cabin
environment

« Material technology, material improvement, forced aging of materials at
reduced pressure with respect to minimizing emissions

Research on health topics:

* Investigations on the effect of flying on health and comfort of passengers

 Medical fields involved: sports, work, military
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FTF: The Fraunhofer Aircraft Cabin
Environment Research Center

Economical benefits:

« Cheaper than in-flight tests by a factor of 100

Safety aspects:

» Ground testing less risky than in-flight testing

* Risk minimization when cabin parameters are changed (pressure,
temperature, air quality, recirc. air rate ...)

» Easy evacuation of subjects during testing (risk groups)

Ecological benefits:

* Relatively small impact on environment
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