
l|||||||||||||ll||l||||||||l||||||||||||||||||||||||||||l||||||||||||l|||||||||||||||||||| 
US 20040099477A1 

(19) United States 
(12) Patent Application Publication (10) Pub. N0.: US 2004/0099477 A1 

Abom et al. (43) Pub. Date: May 27, 2004 

(54) SOUND ABSORBENT (30) Foreign Application Priority Data 

(76) Inventors: Mats Abom, Jarfalla (SE); Sep. 18, 2000 (SE) ........................................ .. 0003349-8 
Claes-Goran Johansson, Vasteras (SE) 

Publication Classi?cation 
Correspondence Address: 
Swidler Berlin Shere?' Friedman (51) Int. Cl.7 ..................................................... .. E0413 1/82 
3000 K Street NW Suite 300 (52) US. Cl. .......................................... .. 181/286; 181/293 
Washington, DC 20007-5116 (US) 

(21) Appl. No.: 10/380,850 (57) ABSTRACT 

(22) PCT Filed; Sep_ 17, 2001 A light absorbent for hygienic spaces comprising a porous 
rnat. The normalized ?oW resistance of the mat is in the 

(86) PCT No.: PCT/SE01/01982 interval of 0.5-2. 



Patent Application Publication May 27, 2004 Sheet 1 0f 3 US 2004/0099477 A1 

| Zmass 

Z A I 

I 

: f‘ ' l 
| I Zres 
I | 
l l 
I I 
l B | 
l ' > 

1‘ 
"int 

Fig. 1 

2 

W 



Patent Application Publication May 27, 2004 Sheet 2 0f 3 US 2004/0099477 A1 

“A 

Fig. 3 



Patent Application Publication May 27, 2004 Sheet 3 0f 3 US 2004/0099477 A1 

7 7 
/ / 7 

71 
---L-\>1 1 

\ 
\8 9 \1o 

Fig. 5 



US 2004/0099477 A1 

SOUND ABSORBENT 

TECHNICAL FIELD 

[0001] The present invention relates to an absorbent for a 
dissipative absorption of sound. In particular, the invention 
relates to a sound attenuator incorporating the absorbent and 
to a method for sound reduction in a system for transport of 
a gaseous medium. In a ?rst application of the invention, 
such a transport system comprises a ventilation system. In a 
second application, the gas transport system comprises an 
exhaust gas system and in particular an exhaust gas system 
for an internal-combustion engine, for example in a ship. In 
both applications, the device and the method relate to a 
channel, from the Wall or outlet of Which noise is generated, 
Which may be subjected to acoustic requirements. HoWever, 
the invention is also advantageously applicable to other 
elongated gas transport systems, such as in exhaust gas 
plants in, for example, vehicles With internal-combustion 
engines or in ?ue-gas cleaning devices for plants for, for 
example, production of electric poWer. 

BACKGROUND ART 

[0002] By sound is meant a physical phenomenon Which 
gives rise to hearing sensations. Usually, sound is regarded 
as a Wave motion in a gaseous medium. Sound may, hoW 
ever, also be transported in other media, such as ?uids and 
solid materials. In air, the sound propagates as a longitudinal 
Wave motion at a velocity of about 340 m/s. HoWever, the 
velocity is dependent on the temperature of the medium. The 
audible sound comprises frequencies from about 20 HZ to 
about 20,000 HZ. The Wavelength of the audible sound in air 
With a normal temperature thus varies from the order of 
magnitude of 3 m at loW frequencies (~100 HZ), 30 cm for 
sound at intermediate frequencies (~1000 HZ), and 3 cm for 
sound at high frequencies (~10,000 HZ). In addition, the 
sound may vary greatly With both amplitude (sound inten 
sity) and time. 

[0003] In a traditional absorbent, sound energy is trans 
formed into heat by How resistance of the absorbent. Such 
an absorbent substantially exhibits resistive attenuation. 
Other Words for this are dissipative or viscous attenuation. 
The ratio of the thickness of the absorbent to the length of 
the sound Waves Which are included in the sound has proved 
to be decisive for the attenuation at loWer frequencies in 
such a traditional absorbent. A satisfactory attenuation is 
attained at these absorbents for sound frequencies at Which 
the thickness of the absorbent is larger than a quarter of a 
Wavelength of the sound. The sound attenuating properties 
then decrease drastically for sound With loWer frequencies, 
Which has a larger Wavelength. Even at a ratio of Wavelength 
to absorbent thickness of about 1/8, the absorption is only half 
as great, and at a ratio of 1/16 it is only 20% of the absorption 
Which is obtained at a ratio of 1A. Since a certain absorption 
capacity still remains, in many cases a satisfactory absorp 
tion may be obtained by increasing the surface of the total 
absorbent. 

[0004] Well-knoWn materials for the manufacture of a 
resistive absorbent are mineral Wool and glass Wool. Usu 
ally, the Wool is retained by an adhesive Which causes a 
homogeneous structure in the absorbent. Under normal 
conditions, such an absorbent is very good from several 
points of vieW. In environments With hygienic requirements, 
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hoWever, these absorbents are less suited since bacteria may 
develop in the absorbent ?bres may loosen. A common 
requirement in such hygienic environments is that an absor 
bent shall be capable of being ?ushed. In this context, the 
knoWn absorbent has proved to be less resistant and may 
retain moisture for a long period of time. After repeated 
?ushing, the absorbent is gradually dissolved. The knoWn 
Wool is built up of brittle ?bres, in Which case a less good 
mechanical strength is obtained in the absorbent. In case of 
heavy vibrations, the structure is decomposed in course of 
time. 

[0005] A large number of porous absorbents are available 
on the market and their sound-absorbing properties are 
knoWn by measurements. Usually, the porous absorbents are 
characteriZed by thickness and density. One problem in the 
manufacture of circular attenuators for, for example, venti 
lation systems is that the absorbent, Which is usually made 
?at, must be bent to ?t into the attenuator. Depending on the 
original thickness of the absorbent, it Will have a varying 
density in the circular design. On the inside of the sound 
attenuator, the density Will be high and tendencies to folding 
Will arise. On the outside, cracks Will sometimes arise as a 
result of the hard bending. 

[0006] In environments With high gas velocities, the 
knoWn absorbent is also less good. A surface-Wiping gas 
tears With it ?bres and particles from the absorbent. Suc 
cessively, these end up in channels and spaces Where they 
have a negative in?uence on the environment. The torn-off 
particles also result in the absorbent being gradually Worn 
doWn and, in the end, disappearing entirely. In these con 
texts, it is knoWn to coat the absorbent With a more stable 
layer, for example of thin plastic or a perforated sheet. These 
coatings involve extra operations during manufacture and 
thereby tend to increase the cost. 

[0007] For the purpose of reducing the sound emitted 
from, for example, the ori?ce of a ventilation system or an 
exhaust gas system, it is knoWn to arrange one or more 
sound attenuators in the gas channel of the system. The 
designation sound attenuator here means a device Which is 
capable of consuming sound energy. This may occur by 
transforming the sound energy into some other form of 
energy, such as, for example, heat. 

[0008] In the folloWing text, the designation resistive 
attenuator refers to a device Which is capable of absorbing 
sound in a gas channel, that is, to transform the sound energy 
into another form of energy. The designation attenuator, in 
the folloWing text, means a device Which is capable of 
reducing sound, and attenuation means the property of 
reducing sound. 

[0009] One typical embodiment of a resistive attenuator is 
a circular or square tube, the sides of Which, exposed to the 
gas ?oW, are coated With an absorbent or a porous medium 
of small coupled cavities. A common such sound attenuator 
intended for a ventilation system is described in the patent 
document GB 2,122,256. From the patent document US. 
Pat. No. 2,826,261, another resistive attenuator intended for 
an exhaust system is previously knoWn. As absorbent there 
is used a resistive absorbent of the type described above. The 
absorbent may also be protected by an air-permeable surface 
layer, for example a perforated sheet, to attain a longer 
service life and better mechanical stability at high gas 
speeds. Such a resistive attenuator Will have a sound 
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attenuating property Which covers a Wide frequency range. 
The attenuation is also dependent on the thickness and ?oW 
resistance of the absorbent, the exposed absorbent surface, 
any surface protection such as, for example, a perforated 
sheet and the dimensions of the attenuator, such as the length 
and the diameter thereof. 

[0010] One problem With the traditional resistive attenu 
ator is thus that the absorbing layer must be made very thick 
to be able to attenuate loW frequencies. This entails a large 
space for housing the attenuator. Another problem is that a 
traditional resistive sound attenuator gives rise to a pressure 
drop across the attenuator itself. This results in an increased 
resistance to driving the gas through the system. To com 
pensator for this pressure increase, the cross-section area of 
the channels in the system is often increased. In that context, 
it is knoWn that the absorption decreases in the upper 
frequency register of the sound. In certain cases, this is 
compensated for by arranging a sound absorbent in a central 
body in the sound attenuator. This again results in the 
pressure drop across the attenuator increasing. The sound 
attenuating properties are also dependent on Where in the 
system the sound attenuator is placed. It often turns out that 
the properties Which are achieved in a laboratory, especially 
at loW frequencies, and Which are described in pamphlets, 
are seldom achieved in practice. This often leads to over 
siZing in order to attain a desired sound attenuation With 
sufficient certainty. 

[0011] Another knoWn Way of reducing the sound emis 
sion from a gas transport system is to prevent the sound from 
propagating in the channel. This may be achieved by arrang 
ing a re?ecting obstacle in the gas channel. Such an obstacle 
is obtained by creating a sound Which is in opposition to the 
sound in the channel, thus achieving extinction. One such 
technique is active sound attenuation. In connection With 
active sound attenuation, a sound is added Which is directed 
in a direction opposite to the sound progressing in a channel. 
This oppositely directed sound is then created by a loud 
speaker placed in the channel. HoWever, controllable con 
ditions are required for an active system to function Well. 

[0012] Still another knoWn Way of reducing the sound 
emission from a gas transport system is to arrange a passive 
obstacle to an acoustic Wave progressing in a channel. This 
type of sound attenuator actually consumes no energy and is 
usually referred to as a reactive attenuator. A reactive 
attenuator substantially operates according to tWo principles. 
The ?rst type is a re?ection attenuator. This comprises an 
increase of the cross-section area, Whereby the area increase 
gives rise to a re?ection Wave Which propagates in a 
direction opposite to the propagation of the sound. The 
function is a broadband function. The second type is a 
resonance attenuator. Here, the function is a narroW-band 
function and may almost be regarded as a ?lter Which 
eliminates pure tones from the sound. To obtain maximum 
attenuating effect, the ori?ce of a resonance attenuator must 
be placed in a pressure maximum of the sound ?eld in the 
channel. The resonance attenuator is thus very sensitive to 
the position in the channel. 

[0013] There are also a large number of devices Which in 
various Ways combine the methods mentioned above. HoW 
ever, the problem is usually that the various components end 
up in locations Where they are not effective. To compensate 
for the unforeseeable properties, conventional sound attenu 
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ator systems are therefore often greatly oversiZed, Which 
leads to expensive, heavy and space-demanding plants With 
high pressure drops. 

[0014] Sound attenuator devices in transport systems for 
gas, Where the gas changes temperature, implies further 
complications since the Wavelength of the sound is changed 
With the temperature. If, for example, the temperature of the 
gas is increased from 20° C. to 900° C., the sound velocity 
and hence the Wavelength increase tWofold. An attenuator 
Which operates Well at normal temperature therefore suffers 
deteriorated properties, especially at loW frequencies When 
the gas is heated. This usually results in sound attenuating 
devices in transport systems With hot gases becoming very 
bulky. 

SUMMARY OF THE INVENTION 

[0015] The object of the present invention is to suggest 
Ways and means of achieving an absorbent Which has good 
absorbing properties Within a Wide frequency range and 
Which is inexpensive to manufacture. It shall be less space 
demanding than prior art absorbents and be applicable to 
environments involving hygienic requirements. Thus, the 
absorbent shall be capable of being ?ushed and shall not 
release torn-off particles. From a ?rst aspect of the invention, 
an absorbent for hygienic spaces is referred to. From a 
second aspect of the invention, a transport system for gas 
comprising a plurality of channel sections such as sound 
attenuators, in Which the absorbent is included, is referred to. 
In such a transport system, the absorbent shall offer an 
ef?cient sound attenuation Without signi?cantly increasing 
the pressure increase in the channel system. The transport 
system shall be simpler, less space-demanding, have a small 
cross-section area and be less expensive to manufacture than 
corresponding systems designed according to the prior art. 
The system shall have a smaller Weight and exhibit a smaller 
pressure drop and less generation of aerodynamic sound 
than conventional systems. In particular, these properties 
should be maintained also at high transport speeds of the gas 
and at different temperatures of the gas. Especially at high 
velocities, the system shall involve no environmental effect 
or health haZard, such as emission of torn-off ?bres and the 
like. The absorbent included in the system shall be bendable 
and rotatable and hence be able to be arranged as a guide 
vane. The system shall also be simple to maintain and 
comprise replaceable parts. 

[0016] This is achieved according to the invention by an 
absorbent With the characteristic features described in the 
characteriZing portion of claim 1, by a transport system, 
designed for a gaseous medium, With the characteristic 
features described in the characteriZing portion of claim 8, 
and by a method With the characteristic features described in 
the characteriZing portions of claims 14 and 16, respectively. 
Advantageous embodiments are described in the character 
iZing portions associated With the independent claims. 
involving hygienic requirements. Thus, the absorbent shall 
be capable of being ?ushed and shall not release torn-off 
particles. From a ?rst aspect of the invention, an absorbent 
for hygienic spaces is referred to. From a second aspect of 
the invention, a transport system for gas comprising a 
plurality of channel sections such as sound attenuators, in 
Which the absorbent is included, is referred to. In such a 
transport system, the absorbent shall offer an ef?cient sound 
attenuation Without signi?cantly increasing the pressure 
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increase in the channel system. The transport system shall be 
simpler, less space-demanding, have a small cross-section 
area and be less expensive to manufacture than correspond 
ing systems designed according to the prior art. The system 
shall have a smaller Weight and exhibit a smaller pressure 
drop and less generation of aerodynamic sound than con 
ventional systems. In particular, these properties should be 
maintained also at high transport speeds of the gas and at 
different temperatures of the gas. Especially at high veloci 
ties, the system shall involve no environmental effect or 
health haZard, such as emission of torn-off ?bres and the 
like. The absorbent included in the system shall be bendable 
and rotatable and hence be able to be arranged as a guide 
vane. The system shall also be simple to maintain and 
comprise replaceable parts. 

[0017] This is achieved according to the invention by an 
absorbent With the characteristic features described in the 
characteriZing portion of claim 1, by a transport system, 
designed for a gaseous medium, With the characteristic 
features described in the characteriZing portion of claim 8, 
and by a method With the characteristic features described in 
the characteriZing portions of claims 14 and 16, respectively. 
Advantageous embodiments are described in the character 
iZing portions associated With the independent claims. resis 
tance may be represented by a curve Which substantially has 
the same ?oW resistance across the Whole frequency range 
Whereas the reactive ?oW resistance is represented by a 
curve Which increases With the frequency. At a certain 
frequency, the reactive curve intersects the resistive curve. 
BeloW this frequency, the ?oW resistance is constant and 
above this frequency, the reactive ?oW resistance dominates 
and thus increases With the frequency. 

[0018] When a sound reaches an absorbent, it penetrates 
into the absorbent and is subjected to a resistance Which 
causes the sound to lose part of its energy. If the absorbent 
is soft, that is, exhibits little resistance, the sound passes 
relatively unobstructedly. If, hoWever, the absorbent is hard, 
that is, exhibits great resistance, the sound rebounds. At such 
a re?ection, the sound only loses a small part of its energy. 
It is thus a question of ?nding an absorbent Which offers 
sufficiently great resistance but not so much that the sound 
is, for the most part, re?ected. 

[0019] By multiplying the speci?c ?oW resistance by the 
absorbent thickness and dividing it by the product of the 
density of the gas and the sound velocity in the gas, a 
normaliZed ?oW resistance is obtained. Experiments have 
shoWn that the normaliZed ?oW resistance for a good absor 
bent should lie betWeen 1 and 2. If the ?oW resistance is 
greater than 2, part of the sound is re?ected, Which part is 
thus not subjected to any absorption. If the ?oW resistance 
is smaller than 1, the greater part of the sound passes through 
the absorbent, Whereby only a minor part of the sound is 
subjected to absorption. It is thus an overriding object of the 
invention to manufacture an absorbent Which, over a Wide 
frequency range, has a normaliZed ?oW resistance of 
betWeen one half and tWo. It is especially suitable for the 
?oW resistance to be betWeen one and tWo. 

[0020] According to the ?rst aspect of the invention, the 
present task is solved by an absorbent With a purely resistive 
resistance Within these stated limits. According to the inven 
tion, these properties are exhibited by an absorbent Which is 
manufactured by packed long threads of ?bres of plastic, 
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such as, for example, polyester. Such an absorbent is suit 
ably manufactured as a mat and only has to be a feW 
millimetres thick for the normaliZed ?oW resistance to be 
betWeen 1 and 2. The long ?bres cannot be torn off at high 
gas velocities and are smooth on the surface, so that no 
particles accompany the gas ?oW. The threads are not brittle 
but elastic, Which provides for a durable and formable 
absorbent. In the event of ?re, only carbon dioxide and Water 
are formed from a polyester, so all in all this absorbent is 
environmentally friendly. The inventive absorbent is advan 
tageously manufactured as a light, bendable mat. 

[0021] In an advantageous embodiment, the absorbent is 
manufactured from a polyester Wool, Which is ?rst com 
pressed into a thin mat and is then secured into the com 
pressed shape. This is suitably performed by heating, 
Whereby the treads in the Wool are Welded together. In this 
embodiment, it is suitable to shape the thin mat in accor 
dance With the application into Which it is to be inserted. The 
mat is suitably shaped plane, curved, bent or tWisted. In an 
advantageous embodiment, the absorbent is arranged With a 
thin, covering ?lm, Which prevents particles or bacteria from 
penetrating into the absorbent. In an advantageous embodi 
ment, the ?lm is ?xed to the absorbent by Welding. Advan 
tageously, the foil is then ?xed to the absorbent in a line or 
diamond pattern. 

[0022] According to the second aspect of the invention, 
the present task is solved by a channel for transport of a gas, 
in Which channel a thin absorbent is inserted, the normaliZed 
?oW resistance of Which is greater than one and smaller than 
tWo. The absorbent comprises a thin mat of long threads of 
a material Which is resistant to deformation, such as plastic. 
The inventive concept also comprises threads formed of 
other solid materials, such as, for example, metal. The 
thickness of the absorbent should be smaller than about 5% 
of the cross-section area of the channel. Such a small 
limitation of the channel area only entails a minor pressure 
increase. In an advantageous embodiment, the mat is rein 
forced With a net of, for example, metal. In another advan 
tageous embodiment, the absorbent is arranged elongated 
and penetrates through a greater part of the channel system. 
In a further advantageous embodiment, the absorbent is 
shaped as a guide vane, for example at bends and descents 
in the channel system. 

[0023] In still another advantageous embodiment, the 
absorbent according to the invention is also adapted to be 
placed in a resistive attenuator. In yet another advantageous 
embodiment, such an attenuator is arranged in combination 
With one or more reactive attenuators. In this embodiment, 
the sound ?eld in the channel may be locally controlled and 
optimiZed attenuating properties be obtained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The invention Will be explained in greater detail by 
description of embodiments With reference to the accompa 
nying draWings, Wherein 

[0025] FIG. 1 shoWs the speci?c ?oW resistance versus 
the frequency of an absorbent according to the invention, 

[0026] FIG. 2 shoWs a cross section of an absorbent 
according to the invention, 

[0027] FIG. 3 shoWs the absorption versus the frequency 
of a feW embodiments of an absorbent according to the 
present invention, 
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[0028] FIG. 4 shows a cross section in the longitudinal 
direction of part of a system for transport of a gaseous 
medium according to the invention, and 

[0029] FIG. 5 shoWs alternative cross section shapes of 
part of a system for transport of a gaseous medium according 
to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0030] The dynamic ?oW resistance, as previously men 
tioned, has one resistive part and one reactive part. The 
resistive part of the resistance is a viscous attenuation Which 
is independent of the frequency of the sound. The reactive 
part is mass-dependent and exhibits a resistance Which 
increases With the frequency. For the majority of knoWn 
absorbents, the reactive resistance dominates in the fre 
quency range of interest, that is, the frequency range Where 
a good absorption is desired. For these absorbents, it is thus 
the frequency-dependent reactive ?oW resistance Which 
determines the absorption properties. Since the absorption 
decreases With increased ?oW resistance, the absorption in 
the frequency range of interest decreases. Experiments have 
shoWn that a majority of knoWn porous absorbents have a 
great reactive resistance in the frequency range Where 
absorption is desired. The knoWn absorbents thus do not 
ful?l the condition that the normaliZed ?oW resistance is 
limited betWeen one and tWo Within a Wide frequency range. 

[0031] FIG. 1 shoWs the speci?c ?oW resistance versus 
the frequency of a porous absorbent. In the diagram, the 
resistive ?oW resistance is designated Zres and the reactive 
?oW resistance is designated 2mm. At loWer frequencies, the 
resistive ?oW resistance predominates. At higher frequen 
cies, the reactive ?oW resistance predominates. This implies 
that it is very difficult to correctly balance an absorbent 
Which has good absorption properties Within a Wide fre 
quency range. In knoWn absorbents, the transition from a 
resistive to a reactive ?oW resistance normally takes place 
beloW or Within the frequency range fintr Where a good 
absorption is desired. 

[0032] A porous absorbent may be regarded as a large 
number of interconnected channels With a characteristic 
length and a characteristic diameter. These channels run in 
all directions in the absorbent and their characteristic is 
in?uenced by the density, thickness and ?brous structure of 
the absorbent. The resistive ?oW resistance is proportional to 
the viscosity of the gas and inversely proportional to the 
characteristic diameter squared. The reactive ?oW resistance 
is instead proportional to the frequency, the characteristic 
length and the density of the gas. When manufacturing an 
absorbent With good properties Within the frequency range 
of interest, the resistive ?oW resistance must thus be 
increased according to arroW A in FIG. 1, the reactive 
resistance be reduced according to arroW B, and the resistive 
?oW resistance be limited betWeen one half and tWo, advan 
tageously betWeen one and tWo. 

[0033] An absorbent With the desired properties is 
obtained according to the invention from a Wool Which is 
compressed and secured in its compressed shape. The mate 
rial may be plastic, metal or the like. Preferably, the Wool is 
a polyester Which is secured in its compressed shape by 
Welding or fusing the Wool threads together. In an advanta 
geous embodiment, the Wool is pressed betWeen tWo gas 
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permeable, stiff layers, such as, for example, perforated 
sheet. In a cylindrical embodiment, the Wool is arranged on 
an inner stiff, perforated sheet and is compressed by an outer 
perforated sheet With an adjustable diameter. The properties 
of the absorbent thus manufactured are adjustable and 
optimiZable for a desired purpose. 

[0034] When heating a gas, the gas particles move aWay 
from each other While at the same time the thermal move 
ment increases, Whereby the density decreases and the 
viscosity increases. This results in an increase of the resis 
tive part of the ?oW resistance and a decrease of the reactive 
part. In the diagram of FIG. 2, this is represented by the 
arroWs A and B. An absorbent Which, at normal temperature, 
has less good absorption properties Will thus receive much 
better properties at higher temperatures. One absorbent 
Which has this property is perforated sheet. Such an absor 
bent is suitably manufactured from a sheet With a thickness 
of 1 mm or less, With a degree of perforation Which is less 
than 10% and With holes Which are about 1 mm or less. For 
a normal temperature, the holes Would need to be smaller 
than one-tenth of a millimetre. Such a perforated sheet is 
dif?cult and costly to manufacture. 

[0035] FIG. 2 shoWs a typical absorbent according to the 
invention. It consists of a thin mat 1 of long elastic ?bres, 
Which cross each other in all directions in an irregular 
pattern. In the shoWn example, the threads are manufactured 
of a plastic such as, for example, polyester. An advantage of 
this material is that, in case of ?re, it is decomposed into 
Water and carbon dioxide. HoWever, other materials of 
elongated bendable threads or ?bres are also possible. The 
?gure also shoWs an advantageous embodiment of the 
absorbent in Which a thin foil 2 is attached as protection in 
front of the thin mat. In the shoWn example, the foil is fused 
to the mat in a line pattern 3. The foil primarily consists of 
a polyethylene ?lm but may also be another plastic material 
or a metal foil. 

[0036] FIG. 3 shoWs the in?uence of a covering foil on the 
absorbent. Depending on the thickness or Weight of the foil, 
an absorption—decreasing With the frequency—is obtained 
at high frequencies. The ?gure shoWs a typical basic absorp 
tion a of a porous absorbent and the effect of three different 
thicknesses, 5, 10 and 20 pm, of such a foil. It should be 
mentioned in this context that the foil, across the greater part 
of the absorbent surface, should lie loosely adjacent to the 
mat. In the shoWn case, this problem is solved in that the foil 
is ?xed to the mat in lines only. In the case of direct contact, 
such as by gluing or if the foil is pressed against the 
absorbent of, for example, perforated sheet, the absorption is 
deteriorated at high frequencies. A foil prevents particles 
from penetrating into the absorbent. It is thus suitable for use 
in environments involving environmental requirements. The 
foil-clad absorbent Will also have better long-term properties 
since particles do not penetrate into and stop up the porous 
channels. 

[0037] FIGS. 4 and 5 shoW a transport system designed 
for a gaseous medium With a ?rst 4, a second 5 and a third 
6 channel section containing an absorbent 1 according to the 
invention. Since the absorbent is thin, it has very little 
in?uence on the cross-section area and thus gives rise to an 
extremely small pressure drop across the channel section. 
Because of its plasticity, the absorbent is suited to be 
arranged as a guide vane in the system, as shoWn in the 
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example. The length of the absorbent is not, as in known 
sound attenuators, limited to the length of the attenuator 
itself but may be arranged optionally along the channel 
system. FIG. 5 shoWs a feW examples of hoW the absorbent 
is intended to be arranged in the transverse direction of the 
channel. In the channel 7, Which may be of optional shape, 
the absorbent 1 is arranged in a laminated pattern 8, in a 
cross pattern 9, and in a circular pattern 10. Other shapes are 
also possible Within the scope of the invention. 

[0038] The absorbent according to the invention is eXceed 
ingly suited to be arranged as a resistive attenuator together 
With a re?ection or reaction attenuator in a channel system. 
By suitably dimensioning the properties of such attenuators, 
a very e?icient attenuation may be obtained over a frequency 
interval such as, for eXample, a third octave band. 

[0039] Although advantageous, the channel system is not 
limited to comprise a channel system With a circular-cylin 
drical cross section. The invention may, With an equivalent 
result, be applied to systems With a multi-edge cross section 
as Well as to systems With longitudinally bent sections. 

1. A sound absorbent for hygienic spaces comprising a 
porous mat (1), characteriZed in that the normaliZed ?oW 
resistance of the mat is in the interval of 0.5-2. 

2. A sound absorbent according to claim 1, characteriZed 
in that the mat (1) comprises a plurality of long threads 
compressed into a thin sheet. 

3. A sound absorbent according to claim 2, characteriZed 
in that the threads are manufactured from a plastic material. 

4. A sound absorbent according to claim 3, characteriZed 
in that the plastic material is a polyester. 

5. A sound absorbent according to any of the preceding 
claims, characteriZed in that the sheet is reinforced by a net 
of a shape-permanent material. 

6. A sound absorbent according to any of the preceding 
claims, characteriZed in that the absorbent comprises a foil 
making free contact With the mat. 

7. A sound absorbent according to claim 1, characteriZed 
in that the absorbent, at high gas temperatures, comprises a 
perforated sheet. 

8. A transport system for a gaseous medium comprising a 
plurality of channel sections, Whereby at least a ?rst channel 

May 27, 2004 

section comprises an absorbent, characteriZed in that the 
absorbent is thin and its normaliZed ?oW resistance is in the 
interval of 0.5-2. 

9. A transport system according to claim 8, characteriZed 
in that the thickness of the absorbent is smaller than one 
tWentieth of the channel dimension. 

10. A transport system according to claim 8, characteriZed 
in that absorbent comprises a mat of compressed long 
threads of polyester. 

11. A transport system according to any of claims 8-10, 
characteriZed in that absorbent is reinforced by a net of a 
shape-permanent material. 

12. A transport system according to any of claims 8-11, 
characteriZed in that absorbent is placed at a distance along 
the Walls of the channel. 

13. A transport system according to any of claims 8-12, 
characteriZed in that absorbent forms guide vanes in the 
channel section. 

14. Amethod for manufacturing an absorbent for hygienic 
spaces comprising a porous mat, characteriZed in that the 
normaliZed ?oW resistance of the mat is arranged in the 
interval of 1-2. 

15. A method according to claim 14, characteriZed in that 
the mat is arranged from a plurality of long threads Which 
are compressed into a thin sheet. 

16. Amethod for manufacturing an absorbent comprising 
a plurality of channels With a characteristic diameter in?u 
encing a resistive part of the normaliZed ?oW resistance and 
a characteristic length in?uencing a reactive part of the 
normaliZed ?oW resistance, characteriZed in that, Within a 
desired frequency range, the characteristic diameter is in?u 
enced such that the resistive part of the normaliZed ?oW 
resistance is Within the interval of 0.5 to 2, and that the 
characteristic length is in?uenced such that the reactive part 
of the normaliZed ?oW resistance is limited by the resistive 
part. 

17. Use of an absorbent according to claims 1-7, a 
transport system according to claims 8-13, a method accord 
ing to claims 14-15, or a method according to claim 15 in a 
ventilation plant. 


