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The Idea. Waves are ubiquitous in nature. Our senses 
are appealed by waves in the most diverse ways. 
Everybody knows the fascination of contemplating 
moving water surfaces with their ever recurring, 
nonetheless never identical patterns. Sound waves 
are not bound to a surface and therefore expand freely 
within the room. While perpetually changing their 
shape and character, sound waves move through 
space and time simultaneously and thus an additional, 
the fourth, dimension arises.
Guided by nature’s aesthetic use of forms and shapes, 
we were ambitious to create a powerful, innovative 
and classic design. In our playful use of smooth and 
fluent forms, we succeeded in shaping structures 
which live up to the characteristics of their role model 
in nature: A wave-like design with an appearance as 

variable as the perspectives from which it can be 
looked upon.
When producing the here presented spatial objects, 
we apply the same mathematical rules which serve 
to describe undulations in physics. These calculations 
result in a multitude of parameters the mutations of 
which yield virtually unlimited varieties of yet similar-
looking forms.
It is the combination of natural aesthetics and a 
specific, functional usage which makes our WAVE 
system such a dynamic, though discreet and therefore 
unique appliance. In this context, it is self-evident that 
WAVE artifacts are manufactured within the frame-
work of modern production processes.
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The Function. Time and again we are annoyed with 
unfavorable room acoustics. An acoustically well-
balanced room can drastically improve the perceived 
quality of life and work. For a long time, this issue 
has been neglected by planners and architects. 
Therefore, acoustics has become an important aspect 
of architecture, not only in new projects, but also 
when it comes to interior renovations.
Sound-absorbing ceilings or panels can provide relief, 
but rarely are they attractive or easy to integrate into 
the existing room concept. Moreover, they are usually 
difficult and expensive to install subsequently to the 
completion of the interior decoration.
The sole principle upon which the WAVE system is 
conceived and constructed is that of the wave as a 
physical phenomenon. Therefore, the shape of our 
WAVE elements corresponds to that of actual sound 
waves. Consequently, their applicability in the realm 
of acoustics seems obvious.
In their three dimensional setup, WAVE modules attain 
maximum acoustic efficiency while requiring a minimum 
amount of material. WAVE improves the acoustics of 
rooms in different environments and under various 
circumstances. The system can ensure the absorption, 

diffusion and precisely directed reflection of sounds, 
or a combination of these. Their specific geometry 
counters sound waves with a cascade of curved and 
slanted surfaces.
Thanks to the wavy shape of the single elements, the 
distances between the lamellae of the fully assembled 
gill-like structure smoothly flow from wide to narrow 
and thus perfectly imitate the undulate shape of moving 
sound waves. As a result, a wide range of frequencies 
can be influenced. The second layer, twisted by 90 
degrees, causes a double polarization of the sound 
waves.
The WAVE system offers several variants to acoustically 
tune a room. The following options allow you to custo-
mize your WAVE product:
- Choose the format of your modules.
- Choose the installation depth of your assembled  
 system.
- Choose the quality and diameter of the base material.
- Choose the slant of the lamellae.
- Choose the distance range between the lamellae.
- Choose the most favorable positioning of the  
 modules within an existing room.
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The Technology. Despite its complex and curved 
three dimensional shape, we were eager to ensure 
that every single component part of the WAVE system 
can be manufactured from readily available off-the-
shelf sheet material. Therefore, the production with 
modern appliances such as cutting plotters or water-
jet- or laser-cutting systems on biaxial CNC machines 
is easy and cost-effective. This also allows a wide range 
of materials to be processed into WAVE components, 
whether it be foam material, synthetic material, metal 
sheets, soft goods, plywood or cardboard. The choice 
of the material can be made so as to best serve the 
purpose.
WAVE modules do not assume their three dimensional 
shape until they are assembled: The components are 
slotted together according to the before mentioned 
exact calculations and with the single lamellae over-
lapping, a three dimensional object comes into exis-
tence. Ensuring the correct tension and bending, the 
lamellae are joined together and clicked into place at 
the provided plug and socket points. This quick and 
easy assemblage automatically results in the final 
and desired shape.
When being assembled, the lamellae, which are slotted 
together crosswise, will click into place. Thanks to 
barb fittings within the plug and socket system, the 
assembled WAVE unit is dimensionally stable. This 
ingeniously simple but very effective technique uses 

two different types of plug and socket fittings, where 
each plug is inserted into the counterpart socket of 
the other type. The plug and socket points are inte-
gral parts of the single lamellae, which means that 
they are cut into the base material when the single 
components are first manufactured, which makes addi-
tional joints and adapters unnecessary. Furthermore, 
a jaggy pattern on the side of each lamella eliminates 
the possibility of wrong assembly due to a confusion 
or wrong orientation of the single parts.
The software developed by our engineers allows us 
to visually experiment within a wide range of forms. 
Customized patterns to be cut with CNC machines 
can be drawn immediately: The three dimensional 
data of the desired WAVE elements are reduced to 
two dimensions and saved to a folder. These data 
contain all the information required for the identifi-
cation of the single components, including the plug 
and socket points, and therefore do not need any 
further processing or revision.
Each WAVE module is equipped with an outer frame, 
which facilitates the joining together of two or more 
WAVE modules as well as the standard installation 
on walls or ceilings.

Images on the right (in clockwise direction): binary code 
for the assembly of the components, renderings of cylind-
rical lamps and wall sculptures, cutting patterns.



Component binary decimal

etc.

1

10

11

100

101

110

111

1000

1001

1

2

3 = 2 + 1

4

5 = 4 + 1

6 = 4 + 2

7 = 4 + 2 + 1

8

9 = 8 + 1

1111011

1111100

1111101

1111110

1111111

123 = 64 + 32 + 16 + 8 + 2 + 1

124 = 64 + 32 + 16 + 8 + 4

125 = 64 + 32 + 16 + 8 + 4 + 1

126 = 64 + 32 + 16 + 8 + 4 + 2

127 = 64 + 32 + 16 + 8 + 4 + 2 + 1
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The Acoustic Absorber. WAVE can be put into practice 
very effectively as a sound absorbing system. Its design 
contributes to any room’s aesthetics and it is perfectly 
suitable for subsequent installation in an already fully 
equipped interior. When being back-lit, the acoustic 
absorbers generate smooth and diffused light-and 
shadow-effects.
The open-pored foam material we use for the production 
of our WAVE components is a very powerful sound 
absorber. In combination with the design-inherent 
three-dimensionality, the material is put to its ideal 
use and thus the resulting WAVE modules guarantee 
maximum sound absorbency. The excellent sound 
absorption and diffusion effects are not only due to the 
multilateral impact of sound waves onto the base mate-
rial, but also due to the interference of several lamellae.
Beside the various possibilities offered by our software 
to create customized modules, we developed a serial 
product line. It is a modular construction system consis-
ting of four basic forms of standard acoustic absorbers 
A, B, C and D, which can be combined in any desired 
way and thus meet the acoustic requirements of almost 
every room while nevertheless always forming one visu-
ally coherent structure.
The undulations of the standard acoustic absorbers 
A, B, C and D can be mirrored, repeated, diffracted 
or combined. These options yield a nearly unlimited 
number of possible variants. Thanks to the modular 
assembly system, each single position can assume 
as many as 64 different forms:
2 sides x 2 mirrorings x 2 directions x 4 standard types = 
64 possibilities.
The minimized use of base material and the fact that 
this open-pored foam material is extremely lightweight 
leads to standard absorbers which at a size of 121 cm x 
121 cm x 24 cm merely weigh 360 grams each. This 
total weight already includes the recyclable aluminum 
outer frame which serves to stabilize the structure and 
facilitates both the joining together and the installation 
of the modules. The above mentioned foam material 
is certified to Oeko-Tex® standard 10.0.79425, is not 
electrostatically chargeable, and will not fade.
Owing to its light weight, WAVE acoustic absorbers 
can even be installed on ceilings and walls with inbuilt 
radiators or air-conditioning systems. Very small screws, 

adhesive joints or Velcro strips will easily hold the mo-
dules in place. Furthermore, the foam material is fire-
retardant (B1) and is therefore suitable for installation 
in public facilities.
The size of the square standard acoustic absorber is 
121 cm + 4 cm of required space in between the single 
modules, amounting to a total dimension of 125 cm, 
which corresponds exactly to two units of the standard 
drywall sheet measuring 62.5 cm.
Fully assembled and securely packed in recyclable 
cardboard boxes, our WAVE acoustic absorbers can 
be shipped to any destination worldwide. The quick 
and easy installation of the modules on walls or ceilings 
is absolutely convenient, inexpensive and reduces 
the downtime of rooms that are being retrofitted with 
WAVE acoustic absorbers to no or very little time.
Measurements have shown the extraordinary acoustic 
properties of our WAVE sound absorbers:

Determination of sound absorption in the acoustic chamber in 
accordance with DIN EN ISO 354 on the WAVE Acoustic Absorber;
Manufacturer’s information for raw materials of equivalent 
thickness lying directly on the ground;
Reference of the equivalent measured absorption surface A 
to the one-sided surface of the S’ design.
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Images on pages 11, 12 and 13: application example, acoustic 
absorber, standard acoustic absorbers A, B, C and D.
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The Room Divider. The room dividers allow a visual 
opening or covering of different areas, depending on 
their positioning and the viewer’s perspective. Purpo-
seful lighting can be used to visually emphasize the 
WAVE-specific design which, as a result of the inter-
action of light and shadow, will assume three dimen-
sional forms and offer fantastic optical impressions 
that are as changeable as the point of view from 
which they are perceived. Not only can the geometry 
of the lamellae be calibrated to serve acoustic purposes, 
but it can also be adjusted to achieve desired light 
effects or to avert unwanted incidence of light.
Room dividers are meant to be objects of interior 
design with an advantageous influence on a room’s 
acoustics. Their scope of application ranges from 
office buildings to concert halls and other music 
rooms, lobbies, studios, schools and cafeterias all 
the way to private rooms. In addition to the tried and 
trusted sound-absorptive properties of our WAVE 
products, the room dividers effectively disperse 
sound and diffuse its reflection.
Under normal circumstances, the room dividers will 
be installed within reach of persons. This makes a 
mechanically sturdy construction necessary. The 
material properties of the PVC hard foam used for 
this purpose meet these requirements.
The scattering factor indicates to what extent sound 
waves are not being directly reflected back into the 
room, but dispersed in different directions. This results 
in a mixing of sounds into a blend in which especially 

piercing sounds like the clanging of tableware are 
drastically muted.
If the room dividers are applied and positioned to serve 
these specific purposes, the scattering, reflection and 
absorption of sounds can be influenced in any desired 
way.

Determination of the room divider’s scattering and absorption 
factor with sound incidence from all angles. Measured in a 
sound room in compliance with ISO 17497-1.
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Images on pages 15, 16 and 17: room divider, rendering, 
detailed view of a room divider.









18

The Sculptures. While functionality is the determining 
factor of our sound absorbers’ and room dividers’ 
concept, sculptural objects are created outside the 
realm of concrete specifications. This opens up a 
world of opportunities in which the first priority can 
be attributed to aesthetics. The guiding principle 
of intersecting lamellae can be varied and is given 
room to evolve.
The acoustic picture as a wall sculpture is a precursor 
of the room dividers. Since no frame is needed to 
stiffen the structure, the outer contour remains free 
and open. Almost any size and shape imaginable up 
to a side length of 2.80 meters, which is the maximum 
size of the PVC hard foam sheets, is feasible.
Advanced mathematical calculations have allowed 
us to spherically bend the modules into barrel-like 
structures of any desired size and style. From these, 
cylinder-shaped objects can be derived and made 
to functional, yet highly aesthetic light fixtures. The 
barrel-like structures are especially well-suited for 
the use as lampshades, as the barrel shape almost 
completely shields the solid angle around a light 
source. Following the basic principle of WAVE, this 
structure emerges, when vertical but curved lamellae 

are interconnected with horizontal and curved 
elements, which have been bent into a circular shape.
Being a very dynamic figure, the vortex is the result 
of a different mutation. Here, the lamellae describe 
a conic-concave barrel-like object by diagonally embra-
cing this intangible entity. Due to the complexity and 
the dynamics of the vortex, its designers have refrained 
from wave-like structures in order not to cause any 
disturbance of its aesthetics. In its lieu, the direction 
of movement and the different lengths of the lamellae 
forming the vortex are determined solely by the shape 
of the barrel structure. The number of lamellae of 
which the vortex consists varies from its base (36 
lamellae used for inside and outside each) to the 
middle part (24 lamellae used for inside and outside 
each) up to the narrowest cross-section (15 lamellae 
used for inside and outside each).
The viability of further possible variations of the 
WAVE system, such as shades, canopies and load-
bearing structures like pavilions, just to name a few, 
is being analyzed and tested.

Images on pages 19, 20 and 21: vortex, wall sculpture, 
detailed view of a vortex, cylindrical lampshade.
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The Baffles. Baffles in an acoustic sense are flat panels 
made of an absorbent material. The mathematics 
used for products from WAVE Design Solutions is 
also used in the design of suspended ceilings using  
baffles.
This principle produces full-room structures, for 
example an impression of continuous, dynamic 
wave movements. Baffles are particularly suited to 
large rooms with ceilings of an adequate height and 
a large volume. The continuous variation of the size 
and shape of the baffles and the distance between 
them allow large structures of widely varying 
complexity to be created which produce a uniform 
appearance over the entire room. The design quality 
can be described by the fact that perception of the 
ceiling changes constantly and that the form makes 
it possible to experience both clear lines of vision 
and closed surfaces. Every ceiling installation with 
baffles from WAVE Design Solutions is unique.

Fitting baffles ideally in large, high rooms produces 
an excellent acoustic damping effect. The good 
absorption capacity of the product is the result of 
various effects:
- The use of special acoustic foam.
-  The choice of the perfect material thickness. 
-  Damping sound waves on both sides of the panel 

material and at the cut edges.

-  Varying the distance between the baffles and panel 
elements over an octave to prevent resonance. 
Tailoring the panel formats and distances to match 
the logic of sound waves.

The WAVE team can produce their theoretical 
calculations for actual or planned room situations. 
We can also conduct a measurement of the 
reverberation time on site for the actual situation 
and evaluate the measurement results.
The WAVE Design version with baffles creates 
bespoke, functional solutions which are tailored 
precisely by us to suit the acoustic and aesthetic 
requirements. This is why we work closely with users, 
architects and developers and why we provide plans, 
3D simulations and plans if requested to accompany 
the complete process up to the finished installation.
The installation of baffles is straightforward and 
they can also be retrofitted in rooms with acoustic 
problems. The various foam elements are installed 
on a lightweight construction made of aluminium 
which is suspended on wire cables from the ceiling 
or from defined points. All the materials used in an 
installation with baffles from WAVE Design comply 
at least with fire safety class B1. 

Image on the right: ceiling installation with baffles.
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WAVE in practical application. In order to prove the 
effectiveness of WAVE modules, series of measure-
ments were conducted to determine the reverberation 
time in a conference room. The room was fitted with 
WAVE acoustic modules. The aim of the measurements 
was to analyze the quantitative difference between 
different configurations. 
The following three configurations were evaluated:
• The conference room without acoustic absorbers.
• The conference room with rectangular WAVE 

absorbers, long lamellae pointing downward.
• The conference room with rectangular WAVE 

absorbers, short lamellae pointing downward.

The evaluation of the data shows that the use of 
WAVE acoustic modules ensures a drastic reduction 
of the reverberation time. This leads to a considerable 
improvement of the room’s acoustics. Comparing 
the effects of long and short lamellae, both pointing 
downward from the ceiling, the modules with the 
short ones, turned away from the sound-reflecting 
ceiling, have yielded the best results.

The geometry of the evaluated conference room. 
The evaluated conference room has a floor area of 
about 35 m2 and a volume of about 144 m3. The basic 
layout of the room is rectangular, it measures 7.56 m 
(length) x 4.63 m (width) x 3.67 m (height) and features 
the following particularities:
• Two triangular display cases, one in the corner 

to the left of the entrance, one in the corner to the 
right of the entrance.

• A triangular window bay in the middle of the window 
frontage.

• A ceiling recess near the entrance.
• A square skylight turned by 45°, covered with a 

glass pyramid.
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During all measurements, the following furniture 
was in the conference room:
• One conference table measuring about 9 m2.
• 16 upholstered chairs.
• Two small side tables.
During the conduct of the measurements, two persons 
were present in the room. The entrance door of the 
conference room was closed.

The following three point perspective shows the 
constellation of the ten WAVE acoustic modules. 
The projection surface of the absorbers amounts to 
24.2 m2.
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Comparison of the reverberation times. The following 
bar diagram compares the different readings of the 
three analyzed configurations. The evaluation clearly 
shows that the installation of WAVE modules drastically 
reduces the reverberation time and as a result consi-
derably improves the room’s acoustics.
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With WAVE, short lamellae pointing downward
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The Team. In the ever-changing world we live in, we 
regularly experience boundaries and restrictions 
imposed upon us by our own and over-specialized 
perception of all phenomena which we only look at 
from the narrow perspective of our area of studies. 
Therefore, we opted for interdisciplinary collaboration 
in order to broaden our horizon and to merge different 
experiences into one wide-angled vista. This multi-
disciplinary work environment enables us to develop 
new ideas and innovative concepts, such as the here 
presented WAVE system. 

The interdisciplinary team in question, consisting of 
a communication designer, an aerospace engineer 
and an engineer of interior architecture, has set its 
sights on creating inherently consistent and harmo-
nious combinations of form and function. As a result 
of this collaboration, may we proudly present these 
timeless, yet technically and aesthetically up-to-date 
products.

Image on the right: acoustic absorber.
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