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ONLY INNOVATIVE ACOUSTIC TECHNOLOGY 
CAN REDUCE OR EVEN ELIMINATE THE NOISE 
TYPICALLY CAUSED BY TECHNOLOGY.

Research and development, testing and consultation in the 

specialty areas of 

•  B U I L D I N G  A C O U S T I C S 

 ( A C C R E D I T E D  T E S T I N G  S I T E ) 

•  R O O M  A C O U S T I C S 

•  N O I S E  C O N T R O L 

•  V E H I C L E  A C O U S T I C S 

A broad thematic orientation is the strategic goal of the 

Acoustics Department and also the origin of interdisciplinary 

research and development. Scientists develop computational 

and simulation tools as well as methods for analysis and 

prediction. In doing so, the fields of application of these 

methods often transcend purely acoustic questions and cross 

into mechanical engineering, aerodynamics and acoustic 

diagnostics. This work cannot be performed without

consideration of its effects onto society as well as onto 

individuals. Therefore methods of empirical social sciences 

are applied in order to investigate and account for the needs 

of people.

Another focal point is the development of novel acoustic 

components, such as alternative sound absorbers, passive, 

reactive and active silencers and acoustic components 

for buildings, as well as for noise reduction of machines, 

equipment and vehicles. These technical solutions are also 

evaluated by users and optimized according to their needs

through means of psychological methods. Together with 

more than 15 industrial license and cooperation partners, 

the department offers an international platform for innova-

tive acoustics that is growing continuously, with the goal of 

optimizing the acoustic system quality of complex products 

and structures.

Modern analysis systems, such as scanning laser vibrometry, 

microphone array systems and binaural dummy head tech-

nology, are the basis for the research in combination with 

more than 20 acoustic test benches, facilities for listening 

tests as well as the testing laboratory, which is accredited 

by the Deutsche Akkreditierungsstelle GmbH (DAkkS) in the 

areas of building acoustics and environmental noise control. 

The services offered include reduction of airborne and 

impact sound of all types of building components, sound 

absorption of material systems, measuring the noise of 

technical installations in buildings and in installed systems

as well as product sound design. Moreover, experimental 

vehicle acoustics is based on a high-performance four-wheel 

roller test bench as well as a wind tunnel for aeroacoustic 

and aerodynamic measurements. 

Fraunhofer IPB regularly organizes symposia on acoustics in 

cooperation with specific journals to facilitate the transfer of 

research results into the practice. 

•  F U N D A M E N T A L S  A N D  S O F T W A R E 

•  M U S I C A L  A C O U S T I C S 

•  P H O T O A C O U S T I C S 

•  P S Y C H O A C O U S T I C S  A N D  C O G N I T I V E   

 E R G O N O M I C S 
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Development of materials and 

components 

Sophisticated rooms require challenging 

acoustic solutions. Frequently, usual 

acoustic materials or components, how-

ever, cannot be applied for financial, 

functional or decoration reasons. 

Examples are thermally activated concrete 

ceilings, transparent façades or optically 

“curtained” acoustic components. 

In these cases, materials are further 

developed or entirely new components 

are generated which are demonstrated 

in building projects and launched to the 

market by partner firms. In this context, 

transparent micro-perforated absorbers 

were developed for transparent façades, 

and integrated glass foam strips and 

acoustic transparent plasters for thermally 

activated concrete ceilings. Broadband 

or especially low-frequency sound 

absorbing components were generated 

for the technical use in measuring rooms 

or studios. This development of sound 

absorbers benefits from special tools such 

as measurement laboratories, customized 

computer programs and FE software.

Moreover, handling multi-person offices 

requires integral approaches which 

synchronize sound absorption, acoustic 

screening and sound masking to 

concrete utilization. In this context, the 

actual focus is on the development of 

performance-enhancing but comfortable 

and acceptable masking signals which 

reduce linguistic distraction at the work-

place. Since acoustic tasks (for example 

periods of making phone calls or having 

a rest) at the workplace, however, differ 

in the course of the workday, masking 

must happen adaptively to time and 

utilization. 

Training and market support

Training is conducted for planners to 

transfer the latest planning concepts. 

Companies receive support by means 

of market analyses. Workshops offer 

the opportunity to identify potential 

deficiencies in the portfolio of a 

company and to enhance new product 

developments. Marketing departments 

are trained and supported by technical 

marketing. It is in this way that the 

acoustic effect of acoustic products is 

made audible, visualized and presented 

on the websites of the companies or in 

their mobile applications. 

NOISE CONTROL 

Alternative silencers 

Developing special silencers for special 

areas of application and to solve low 

frequency problems has been a 

long-standing tradition.They range 

from robust, cleanable mufflers through 

angular silencers as internal flues of 

chimneys and exhaust stacks to strip 

absorber that are integrated into boilers 

and have a broad-band effect.

Active silencers and absorbers

In contrast to the well-known principle 

of sound cancellation (a.k.a. anti-noise), 

actively absorptive silencers work 

according to an innovative principle 

of active noise reduction in ducts. 

Application areas are ventilation and air 

conditioning systems of all kinds as well 

as exhaust systems for heat generators.

Computation of silencers

The design and optimization of silencers 

depends on geometry and materials on 

the one hand. On the other, however, 

their effectiveness depends on the 

respective surroundings, e.g., in the duct 

network. The available PC-based models 

and tools can be used for a holistic com-

putation to predetermine acoustic and 

aerodynamic parameters such as insertion 

loss, pressure loss and flow noise.

VEHICLE ACOUSTICS

There are experimental and theoretical 

resources available to develop and test 

materials and components with acoustic 

functionality. The main emphasis is a 

semi-anechoic chamber for indoor pass-

by measurements with a four-wheel roller 

test bench. This technology and the mod-

ern methods of noise analysis and sound 

design make it possible to analyze the 

acoustics of vehicles. This includes noise 

reduction performance, the investigation 

and qualification of acoustic components 

as well as systems for speech control and 

acoustic warning signals.

MUSICAL ACOUSTICS

Innovative methods for organ pipes

The sound quality of organ pipes is the 

signature of the organ builder. How- 

BUILDING ACOUSTICS 
Sound control in buildings

The acoustic properties of building 

components, systems and materials and 

their computational and experimental 

description and optimization as well as 

their interactions in buildings are major 

focuses within this scope of activities.

Standardized measuring methods

The range of building acoustical 

measurements spans from detemination 

of the sound reduction of building 

components and systems to the noises 

emission of building services and 

installations. Fraunhofer IBP has more 

than 20 special acoustic test rooms and 

laboratories available. The latest test 

facility is dedicated to measure the noise 

when rain is falling on roof components.

Special measurement methods

In addition to measurements according 

to the established standards, special 

measuring methods are offered and 

developed, such as laser vibrometry, 

localization of sound bridges, modal 

analysis, etc.

Acoustics of membrane building 

components

Buildings made of membrane systems 

have many advantages and enable new 

technical and architectural possibilities. 

In part, the physical properties differ 

markedly from traditional construction 

methods. Intense research and develop- 

ment is currently ongoing in this area. 

With respect to the acoustics of mem-

brane constructions, three subjects take 

center stage: 

–  Low sound insulation. There is a 

demand for intelligence instead  

of mass

–  Noises caused by rain and hail on 

 membrane roofs

–  Room acoustics in membrane  

buildings

Transparency and lightness are funda-

mental prerequisites for applicability. 

The acoustic membrane research has 

resulted in computational models, 

products and patents. 

Environmental noise control 

Noise barriers are being erected 

everywhere and in many forms, and not 

just in Germany. The combination of 

transparency and high sound absorption 

represents a developmental focal point 

that works with, among other things, 

micro-perforated components.  

A completely different noise approach 

is needed when dealing with temporary 

noise sources, such as construction sites 

or open-air events. Flexibility and quick 

erection schedules mean that costs 

and effect must be balanced sensibly. 

This can be implemented in practice by 

inflatable noise screens made of foils and 

membranes. 

 

 

 

 

ROOM ACOUSTICS 

Regional development planning and 

construction monitoring

Room acoustics has a significant impact 

on the performance in offices and 

school rooms, the intelligibility in 

conference rooms and studios, and the 

well-being in hotel rooms or at home. In 

concert halls and opera houses it is the 

decisive factor of the quality and repu-

tation of the location itself. As concerns 

noisy jobs in industry room acoustics 

helps to meet legal requirements. 

Economical room acoustics based on the 

current usage, however, require precise 

planning and design. Various concepts 

were developed for all kinds of utilization 

which do not only secure the acoustic 

success but also support the architectural 

planning and other functions of the 

room. All modern tools, e.g. computer 

simulation, model measurement 

technique and auralization are available 

for planning. Validation of the acoustic 

quality is done by means of comprehen-

sive measurement technique. Numerous 

research results and reference objects 

show how successful this method is.  
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1 Micro-perforated elements 

as transparent sound absorbers. 

2 Test bench to measure 

rain noise.

3 Pipe organ at the Stiftskirche

in Stuttgart.

1

54



regard to performance but also to the 

comfort experience. An analysis of the 

cognitive processes, that are important 

to concentration and communication, 

such as memory, concentration and 

drawing conclusions, results in creating 

appropriate acoustical design criteria 

and technological solutions. The psycho-

acoustic assessment of the effects of 

noise caused by the built and technical 

environment leads to insights that can be 

used to make acoustic design objectives 

more precise. The aim is to meet con-

crete expectations and to achieve high 

acceptance. Not only luxury vehicles and 

household appliances profit from this 

acoustical design. Additionally, the qual-

ity of building systems and components 

is audibly increased.

 

ACCREDITED LABORA-
TORY FOR BUILDING 
ACOUSTICS LABORA- 
TORY / NOISE CONTROL

The Class I expert testing laboratory is 

accredited by the Deutsches Institut für 

Bautechnik (DIBt – German institute for

building technology) to carry out suit- 

ability checks and quality control tests 

according to DIN 4109. It is also a 

measurement laboratory according  

to §§ 26 and 28 of the Federal Noise 

Emission Act. In accordance with  

DIN EN/ISO/IEC 17025, the Deutsche  

Akkreditierungsstelle GmbH (DAkkS) 

awarded the Laboratory Building Acous-

tics and Environmental Noise Control its 

highest accreditation level, the so-called 

Flexible Accreditation. The customers 

therefore commission a testing labora-

tory whose high degree of testing  

competence is regularly checked and 

confirmed by impartial experts.

Building acoustics

– Determination of acoustic 

characteristics of building  

components, structures and materials 

in the laboratory and in-situ

–  Noise behavior of water supply valves 

and of other water-carrying systems, 

of water installations, waste water  

 systems and installation walls in the 

laboratory and in-situ

–  Acoustic properties of noise barriers

Noise control

–  Determination of noise emission 

(traffic, industrial and commercial, 

sports, leisure and neighborhood)  

as well as noise in the workplace

–  Determination of noise from  

machinery, acoustic diagnosis  

of machines

–  Determination of vibrations

SPECIAL TESTING  
FACILITIES

– Anechoic room

– Semi-anechoic chamber for indoor 

passby measurements with a four-

wheel roller test bench

–  Testing facilities to measure airborne 

and impact sound reduction as well 

as carrying qualities of structureborne  

 sound transmission transmission of 

building components

–  Testing facility for suspended ceilings 

at varying heights

–  Microphone array for acoustic 

nearfield holography of complex 

components and sound sources

–  Scanning laser vibrometry

– Wind tunnels and flow ducts for 

acoustic and aerodynamic 

 measurments

–  Testing facilities for silencers and 

mufflers

–  Testing facilities to measure noise 

from water supply systems and 

sanitary elements

–  Facilities to measure acoustic char-

acteristics of materials and building 

components

ever, the rules for scaling set down 

during the last century are no longer 

sufficient for certain pitches, and new 

and reliable scaling and intonation 

methods were needed. Applying 

subjective and objective acoustical 

laws produced a method for flue pipes 

that is supported by a design software 

for dimensioning the most important 

flue pipe stops. In addition, a special 

measuring device helps to measure and 

record the transient phenomenon of the 

sound of the pipe.

Innovative wind systems for organs 

The objective of this research is to plan 

and manufacture more reliable and 

high-quality wind systems for pipe 

organs. Acoustic, hygrothermic and 

construction aspects are solved with 

more modern control methods.

Intensive course in organ and  

church acoustics

For organ builders and specialists for 

pipe organs, the course offers the 

following focal points: 

–  Fundamentals of acoustics

–  Recent results of research on organ  

 and church acoustics

–  Practical application of results 

 (with demonstrations)

SOFTWARE
DEVELOPMENT

The established and novel computation 

models can be used for planning and 

product development. This was the  

objective when the IBPsound software 

package was developed, which consoli-

dates several different calculation tasks in 

several modules. One module is based on 

the familiar COMPAS program used to 

calculate absorptive silencers in a new 

and expanded form. The calculation of 

acoustic properties has a very complex 

background, the understanding of which 

is important in the optimization phases in 

particular. The LAYERS program can be 

used to calculate the sound insulation of 

multi-layered plates. Making sound re-

duction and room acoustics audible is the 

objective of “auralization” (audible pre- 

sentation of virtual reality) of computa-

tional results, which have already been 

implemented several times for specific 

products, such as internal partition walls 

and sound absorbers.

ACOUSTIC MEASURE-
MENT AND ANALYSIS 
METHODS

Photoacoustic methods and sensors 

to detect trace gases 

Current gas analysis procedures cover a 

number of areas of application in  

research and practical application. How-

ever, none of them covers the desired  

requirements combination of selectivity, 

sensitivity and speed of detection together 

with relatively lean equipment and at low 

cost. Using the photoacoustic effect  

offers the opportunity to close this gap. 

Custom-tailored sensor solutions can be 

developed and applied to diverse appli-

cation areas, such as air chemistry  

(atmosphere), environmental protection 

(particle emission), and safety technology 

(identifying hazardous substances).  

Acoustic leak detection

Experiences with the generation of noise 

and wave propagation in fluid-filled pipes 

as well as refined signal analysis have 

resulted in innovative concepts for leak 

detection that improve on and replaces 

the traditional listening methods (hearing 

probe, auscultation tube, geophone).

Acoustic measuring instruments for 

development and quality control

Often, time and money can be saved by 

using PC-supported measuring systems. 

This applies to R&D laboratory tests, 

quality control procedures of materials 

or tests for product properties. A new 

type of impedance tube to determine the 

sound absorption of materials and com-

ponents illustrates this particularly clearly. 

Optimization steps are made possible by 

directly linking with the computational 

software.

PSYCHOACOUSTICS 
AND COGNITIVE  
ERGONOMICS

The acoustic conditions in rooms and 

buildings do affect performance and 

well-being. More and more people are 

working in offices, i.e., they are working 

mainly with knowledge and information. 

Using the methods of cognitive 

ergonomics, working environments 

are examined and optimized with 
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