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Abstract 
 

The application of sound absorbents is used all around us for different types of purposes. 

These absorbent comes in a wide variety and price range. One might assume that the more 

professionally and expensive absorbents are better. 

 

This essay will focus on ways to optimize the way to hang textiles as a sound absorbent. And 

how well can a well arranged textile measure up to a designed sound absorbent? 

 

In this experiment a version of reverberation chamber method, suited for noise control, will be 

used. The measurements will be done in an ordinary room with low background noise and no 

internal design nor acoustic treatments.  

 

The textile evaluated can be categorized as mainly made of cotton, almost completely light 

stopping and weighs 330g per m
2
, a good example of textile used for this purpose. 

 

In evaluation of the experiments results; differences can only be proven for frequencies of 

2000Hz to 16000Hz, likely because of the small setups size. In that range the best performing 

setup is an asymmetric folding of the hung textile, this textile setup also outperformed the 

designed absorbent.   
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1 Introduction   
 

The application of sound absorbents is used all around us for different types of purposes. 

Mostly to limit the reverberation time for specific frequencies in an acoustical design of a 

room or just limit reverberation all in all in loud public places.  

 

There is a wide variety of different types of these absorbents and the price range of these 

absorbents varies in an equally manner. One might assume the more professionally made 

more expensive absorbents are much better then the less expensive less designed absorbents, 

but are they? How well can a well arranged textile measure up to a designed sound absorbent? 

 

1.1 Background  

 
1.1.1 Why apply extra absorption to a room? 

 

The main effect of adding more absorption material to a room is that the reverberation time of 

the room will decrease. This can be done with the specific aim of decreasing the reverberation 

time of a few specific frequencies or the reverberation time generally.  One example of this 

can be that a concert hall after completion requires a brighter reverberation. Another example 

is that a school dining hall needs to become less reverberating all in all. In the control room of 

recording studios the sound engineer is hardly interested in any reverberation time at all. In 

such a case the room will need a lot of acoustical treatment.  

 

Reverberation time is the time it takes for one sound to drop 60 dB in level after the sound 

source has been stopped. [Sundberg, 1989] 

 

1.2 Theory 

 
1.2.1 Sound and Absorption   

 

Sound is made out of wave shaped changes in the air pressure. These waves are in their turn 

made out of high particle density and low particle density in the air (or the media in which the 

sound is traveling in).This means that the sound can translate to particles in movement 

through the air. [Nicklasson, 2006]   

 

In other words the energy of movement is what makes up sounds. The law of energy states 

that one can never create or destroy energy, only redistribute it. What sound needs to “stop”, 

is that the energy of movement in the particles must be transfer to some other form of energy. 

When sound travels through the air some part of the energy is being transferred directly on to 

the air in the form of heat and it is also in this way that the sound is redistributed by both 

manufactured absorbents and more naturally occurring absorbents. [Everest & Pohlmann, 

2009] 

 

Sound is divided into various frequencies; this tells us how fast these air particle density 

changes occur. Low frequencies always have longer in between these changes in air particle 

density than high frequencies that always have shorter in between these changes in air particle 

density. This can be translated into the fact that every single tone has a specific physic 

wavelength depending on its frequency. [Everest & Pohlmann, 2009] [Nicklasson, 2006] The 
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Figure 1. Sound wave  

physical length of the sound wave affects how easily the sound will be redistributed to heat 

when it comes in contact with an absorbent. This means, with other words, that it is when the 

sounds energy is transferred into the fibers of the absorbent material and friction between 

these fibers occur that the sound is redistributed to heat. [Everest & Pohlmann, 2009] 

 

Figure 1 shows an illustration of a sine wave under the time of one second. The tone has 

reached its maximum pressure difference where the wave shaped form is at its highest. The 

tone is also at its maximum pressure difference where the wave 

shaped form is at its lowest. In other words, this means that the 

wave shaped form reaches its maximum pressure after a quarter 

of its wavelength. Wavelength is often called “lambda” λ. The 

length of the wave of a specific frequency can be calculated by 

dividing the speed of sound with the frequency in question. 

[Everest & Pohlmann, 2009] 

 

In theory it is a quarter length of the sound wave of the 

frequency that is needed in thickness by an absorbent material to have a cancelling effect on 

the sound wave. It is then easy to understand that a sound with a high frequency much easier 

can be cancelled out than a sound with a low frequency. An example of this could be that a 

sound on 5kHz has a wavelength of about 6,9 cm while a sound on 50Hz has a wavelength of 

about 6,9 m. [Everest & Pohlmann, 2009] [Sundberg, 1989] 

 

This is extra important when the absorbents are placed parallel and in front of a hard 

reflecting surface. Since the wave shape gets a surface to be reflected against the waves 

minimum pressure will lay exactly at one quarter of wavelength from the reflected surface 

where the maximum pressure is. Maximum pressure is formed closest to the reflecting surface 

because the sound can not go forward from there. Minimum pressure is where the pressure is 

nominal but where the air particles speed is at its highest (as they are traveling between the 

high and low pressure). This is less of an issue for the higher frequencies since they can get 

cancelled out much easier. For the lower frequencies, on the other hand, the distance between 

a reflecting surface and an absorbent can be adjusted so that it is corresponded with a specific 

frequencies quarter wavelength. This will, almost totally, interrupt this frequency all together. 

This absorption can happen even though the absorbent has a thickness that is lesser than a 

quarter of a wavelength of the sound in question. However, thanks to the fact that the particles 

speed is at its maximum at the absorbent, the sound can therefore be cancelled out. If there is 

a very thin absorbent the absorption will be very narrow in frequency while a thicker 

absorbent would get absorption response in a broader spectrum of frequencies. For a sound to 

be transferred into heat it is crucial that air is able to flow through the material, but for good 

absorption it is also necessary that the material in the absorbent has high density. The fact that 

these qualities are good in a material can sometimes be conflicting since density limits the 

ability for air to flow through the material. [Everest & Pohlmann, 2009] 

 

To describe absorption people often use the expression absorption coefficients that is written 

as α. Absorptions coefficient describes the ability of any one material to absorb sound waves. 

Absorptions coefficient can stretch from 1,0 for total absorption to 0,0 for total reflection. 

Absorptions coefficient is depending, not only on the material, but also on with what 

frequency and at what angle the sound hits the material. These differences are why the 

expression absorption coefficients are used in slightly different ways. In some situations it is 

telling us a specific coefficient for some frequencies and some angles, while in some other 

situations it might be telling us a total average value for a material, or something in between 
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these two. [Rumsey & McCormick, 2006] [Everest & Pohlmann, 2009] Absorptions 

coefficient is defined by the relationship between absorbed and reflected sound intensity 

[Sundberg, 1989]. 

 

To summaries the effect of the absorbent is depending on the thickness of the material, the 

distance to reflecting surfaces behind the absorbent and the density of the material in the 

absorbent. [Everest & Pohlmann, 2009] 

 

1.2.2 Measuring absorption  

 

There are mainly three different methods to measure absorption. These methods are called the 

reverberation chamber method, the impedance tube method and the tone-burst method. 

[Everest & Pohlmann, 2009] 

 

1.2.2.1 Reverberation chamber method  

 

The reverberation chamber method can be used to calculate the average absorptions 

coefficient. It is possible to measure the absorption at a specific frequency value and the 

absorption over the entire spectra with this method. The method requires that you have a 

reverberation chamber in which you measure the reverberation time in. After that you take a 

sample of the material which absorption coefficient you want to measure in this room. At this 

step you measure the reverberation time again. It is important that the source of the sound 

used in the measure and the measure points stay the same for both measurements. The 

difference in reverberation time can then be translated into absorption and be divided to give 

results in different units, for example absorption per m
2
 or feet

2
. Because this method has a 

slight tendency of giving the material a little too good of an absorption grading, the method 

should be executed on as big surface as possible. The reason for this is that a small surface 

area, say 1 m
2
, will have absorption surface on all sides. In a “normal” situation some of these 

sides would not have been in contact with the sound wave say if the absorbent would have 

covered a whole wall. [Everest & Pohlmann, 2009] 

 

1.2.2.2 Impedance tube method  

 

The Impedance tube method has many advantages, but it is not suitable for all kinds of 

absorbents. This method uses a tube where a sample from the material is place in one end and 

a speaker is placed in the other end along with a microphone. The microphone is there to 

measure the residual sound after it has passed back through the absorbent. The method is 

useful because it only takes a small amount of the material you want to test and that the test is 

executed in a controlled environment. This method also has an advantage because the test 

device is not very space demanding and you can easily change the distance behind the 

absorbent which is an important parameter when it comes to absorption. However, even this 

method has its flaws. This method can not test absorbent that uses for example bigger panels 

or other size demanding solutions. This is also not a natural test in that sense that the sound 

only hits the absorbent from the front, in a real situation the absorbent will be hit by sounds 

from almost every angle. [Everest & Pohlmann, 2009] 
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Figure 2. Tone-burst method 

 

1.2.2.3 Tone-burst method 

 

The tone-burst method can be used to 

make absorptions measures in 

acoustical untreated rooms. This 

measure is made in two steps with 

help of short pulses of sound. At the 

first step a measure distance is decided 

and then the time it takes for the sound 

to travel this distance is measured. 

Once this is done it is possible to 

calibrate the equipment to only take up 

sounds at the time of the first reflexes 

from the measured material. In step 

two the material is used to try to 

bounce the sound from the speaker to the microphone around a barrier, illustrated in figure 2. 

Since the distance is the same as in step one, it is only the reflex from the material that is 

measured which make the test possible to execute in almost any room. [Everest & Pohlmann, 

2009] 

 

1.2.3 Absorbents 

 

1.2.3.1 Textiles as absorbents 

 

Heavier textiles work well as absorbents because of its mass but it is also important that air is 

able to pass through the textile at the same time as the textile has relatively high density. A 

thinner textile has hardly any effect on the sound because of its low density and mass. Textiles 

can differ in composition between different materials but most textiles have the characteristic 

that makes them good potential absorbents. An example of this is cotton and polyester that 

shares their lose air transparent nature together with a fiber structure that can transfer sound 

energy to friction. Textiles also have the advantage that they can be hung with different 

degree of folds which affects both the total absorption surface and the volume of textiles that 

is hung. [Everest & Pohlmann, 2009] 

 

Theoretically textiles of suitable type work very well as a high frequency absorber and narrow 

band absorber for the lower frequencies. This is because of the wave length of the sound and 

the reflection from hard surfaces mentioned under sound and absorption.  

 

Textiles that is specially made to be used as a acoustical dampener, for example molton, has 

an more even level between absorption mid-range and absorption in the higher frequencies 

compared with more household like textiles such as fleece blankets.  

 

Textile material can also work as a broadband absorbent if two layers are combined. 

Tarpaulin and fleece combinations works if distended from a reflecting surface it can make an 

effective broadband absorbent made out of textile. [Schumann, & Görne, 2005] 
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1.2.3.2 Broadband absorbents in control room   

 

When the source of the sound is fixated in a room the absorbents can be adapted to maximize 

the absorption when sound comes from that fixed source. This is often done with large 

number of panels made by reflecting material that is dressed in glass fiber or preferably 

compressed cotton installed on walls and roofs. All panels are pointed straight at the sound 

source. These panels create a great number of air channels which also points directly on the 

sound source. The channels get an approximate width of twelve cm. The wall behind the 

channels is in several layers with increasing density between the layers and it also has air 

pockets between the layers. With this type of acoustical design it is usual that the front wall, 

where the speakers is installed, is left unabsorbent, meaning without any absorbents at all. The 

panels are then covered with an acoustic transparent material; a thin textile is often used to 

cover the panels. [Torres-Guijarro, Pena, Rodriguez-Molares, & Degara-Quintele, 2009] 

 

1.2.3.3 Acoustical tile 

 

The tile that probably is the most commonly used absorbent is the so called acoustical tile. It 

is a tile made most out of glass fiber of high density with a more polished surface downwards 

with evenly or randomly placed small hole in to the glass fiber. There primary area of use is in 

drop sealing when the air volumes over the tiles give them an absorbent effect even in lower 

register. [Everest & Pohlmann, 2009] 

  

1.3 Purpose 
 

This c-essay investigates ways of optimizing the way to hang textiles as a sound absorbent, 

mainly from manipulating the folding of the textile. And as a second part of the experiment 

compare the properties of the absorbing textiles configuration to one professional absorbent.  
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Figure 3. Example of textile setup  

2 Method 
 

The method that would be the best suited for this experiment is the reverberation chamber 

method. This method is best suited since it is the testing method closest to actual use of the 

different setups, and therefore best in testing the real working properties of the setups. But, 

despite the lack of an actual reverberation chamber, the method can still be implemented. In 

the European standard for measurement of rooms acoustical parameters there is a part that 

specifically deals with the measurements of reverberation time in ordinary rooms 

[International Organization for Standardization "ISO" 3382-2, 2008]. This part of the standard 

give guidelines to several measuring methods, the method that specifically will be used is 

called survey method and is suited for measurements which are dealing with absorption as a 

tool for noise reduction [ISO 3382-2, 2008]. 

 

With the guidelines for the measurements set thanks to ISO 3382 the preparations for the test 

can move ahead. Although the standard is not specific about the particulars of the room I 

choose to pick a room with low background noise and no internal design or acoustic treatment 

to give the test the best conditions possible.     

 

2.1 Trial Testing  
 

2.1.1 Hanging the textile 

 

Before the experiment can begin some decisions 

needed to be made concerning the rig and the 

choice of textile. The goal was to use molton as the 

textile. However it turns out that molton is normally 

ordered in larger quantities and has long delivery 

times. An alternative textile is chosen for the test 

based on the characteristics of molton which is that; 

it is made of cotton, has light stopping density, and 

weights around 300g per m
2
 [Eventgross, 2009]. 

The textile used in the experiment is made of 

mainly cotton, is almost completely light stopping 

and weighs 330g per m
2
. 

 

When the textile was procured a small trial experiment was preformed, this to find a time 

efficient way to conduct the experiment and to observe the textiles behaviour. The trial test 

resulted in the design of the textile rig. One important discovery was made; it would be 

exceedingly difficult to maintain the same depth on the textiles between the setups of different 

folds. This is due to the fact that the textile needed to be stretched and fixed at the top of the 

folds to ensure that the folds place them self symmetrical along the textile setup. This 

knowledge will end up saving valuable time during the main experiment. 

 

The textile also needs to be hung from a rig that is adjustable in depth to get the different 

distance between the folds, this was done with a simple rig of three thin metal rods, for which 

the textile hang from, this rods can be sided back and forth on two sturdier small metal bars 

that were hung directly from the ceiling by four pieces of nylon string.  
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For the professional absorber a stand is necessary, simply because of the weight of the 

absorbent makes it difficult to hang in a relatively easy temporary way. This stand will now 

be considered as a part of the rig and be in place during the entire experiment. 

 

2.1.2 Marginal of error 

 

To help with interpretation of the final results the measured data would need to be weighted 

against some marginal of error. The ISO 3382 only states a general accuracy of 10 %. If one 

looks through the documentation connected with the Clio software one will learn that these 

tests will yield a higher accuracy in the higher frequencies rather then the low frequencies 

[Audiomatica, 2009].   

 

The lack of specifics around the marginal of error is likely a product of that every measuring 

combination of speakers, placement speakers, cabals, room noise, etcetera is different. I 

needed to isolate frequency specific values for the noise that was being generated by these 

causes if I were to overlook them in the results of the main experiment.  

 

To ensure the quality of the measurements in the main experiment I conducted a test to 

discover the level of frequency specific noise in the measuring system. This test is devised so 

that three “identical” measurements are done in the same room, sound source, source position 

and microphone position with no acoustical changes in the room. This will yield a difference 

in measurements that only can be influenced by limitations in the system. As suggested in the 

Clio manual the system noise is least influential in the high frequency measurements 

[Audiomatica, 2009]. 

 

2.2 Material used in the main experiment 
 

○The rig for hanging textiles 

○Textile 2,4 m
2
 total surface 

○Computer, containing the software Clio and the attached Clio hardware 

○Microphone, Clio mic-02 

○Sound source, Tapco S8 studio monitor 

○Cables etc  

○Non acoustically processed room, approximately 60m
3 
 

 

2.3 The different setups 
 

Setups 1-7 has the same amount of textile in the rig, this not only so I did not need to cut the 

textile in pieces during the experiment but also so that the amount of textile introduced in the 

room during the different setups will stay the same. This is making two important factors 

constants; the area covered and the amount of textile in the rig. This is helping to make sure 

that the measurements only get influenced by the changes in the textile setup. The excess 

textile will be placed tightly rolled at the side of the rig for minimal acoustic influence.  

 

To underline what was just was stated the m
2
 surface that the setups cover stays the same, 

0.72 m
2
 even though the exposed surface may difference.  
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2.3.1 Setup 1  

 

 
Figure 4. This is a setup were the textile is hung as straight as possible. Exposed surface of 

the textile 0.72 m
2
. 

 

2.3.2 Setup 2 

 

 
Figure 5. Very much like setup 1 but in two layers spaces 5 cm apart. Exposed surface 0.72 

m
2
 in each layer.  

 

2.3.3 Setup 3 

 

 
Figure 6. The first folded setup the textile is folded in tree places with 20cm in between, 

giving a depth for the rig of 13 cm. Exposed surface of the textile 1.08 m
2
. 

 

2.3.4 Setup 4 

 

 
Figure 7. This setup has like the one before it folds in tree places but this time 40cm apart 

giving a depth of 37 cm. Exposed textile surface 2.16 m
2
. 
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2.3.5 Setup 5 

 

 
Figure 8. This setup has folds in five places spaced 20cm apart giving it a depth of 17.5 cm 

and a exposed textile surface of 1.44 m
2
. 

 

2.3.6 Setup 6 

 

 
Figure 9. This setup have nine folds space 20 cm apart, giving a depth of 19 cm and using the 

full exposed textile surface of 2.4 m
2
. 

 

2.3.7 Setup 7 

 

 
Figure 10. Setup 7 is the textile setup that has asymmetrical folds the smaller folds spaced at 

15cm and the bigger folds spaced at 25cm, in a total of nine folds. This is giving a depth of 24 

cm on the big folds and 14 cm on the smaller folding. This setup also uses the full exposed 

surface area of the textile, 2.4 m
2
. 



 

 

13 

 

2.3.8 Setup 8  

 

 
Figure 11. Setup 8 is a specifically developed absorbent used by Luleå University of 

Technology in their anechoic camber. The size of the absorbent is that so that it covers the 

same m
2
 of wall as the textile setups, 0.72 m

2
.  
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Figure 12. Speaker position 

Figure 14. Textile setup 

Figure 13. Microphones 

 

2.4 Workflow measurements 
 

With the knowledge from the experimentation of the textile 

test and the ISO 3382 guidelines the main experiment can 

begin. 

 

The speaker is placed in the corner of 

the room as stated in ISO 3382. Three 

measuring microphones of desired size 

and directionality are placed in the 

room. This is done in consideration 

of the distance between the microphones, the distance to the sound 

source and the distance to floor, walls and ceiling. All according to 

the specifications in ISO 3382.  

 

The rig is now placed in the room, but without any textile. This is 

done so that I can obtain measurements from the room in its empty 

state. One of the uses for this measurements is to confirm that the 

distance between the sound source and the microphones is big enough 

[ISO 3382-2, 2008]. The room will still be considered as in its empty 

state despite the fact that I am in the room during the experiment [ISO 

3382-2, 2008]. 

 

Now the measuring with the textile in place starts and the 

different setups is introduced to the rig. Each setup gets 

measured from tree different microphone positions. The three 

positions remains exactly the same for all setups and no 

recalibration is made during the experiment. The space 

between the back wall and the setups is also kept the same, 10 

cm.   

 

The measuring is done so that Clio send out an MLS signal 

and collecting the rooms response to this signal so it can create an decay curve [Audiomatica, 

2009]. Along with this decay curve the measurement also yield frequency specific values for 

reverberation time in octave bands. This frequency specific reverberation times is given in 

T20 but is valid to use in this method [ISO 3382-2, 2008]. 
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Table 1. Measured reverberation time 

Table 2. Measured marginal of error 

3 Results  
 

 

 Setup 1     Setup 2    

 Position 1 Position 2 Position 3 Average  Position 1 Position 2 Position 3 Average 

2000 Hz 0,716 0,618 0,727 0,687  0,669 0,693 0,578 0,647 

4000 Hz 0,646 0,654 0,597 0,632  0,657 0,611 0,626 0,631 

8000 Hz 0,628 0,636 0,657 0,640  0,638 0,599 0,634 0,624 

16000 Hz 0,524 0,532 0,511 0,522  0,513 0,524 0,501 0,513 

          

 Setup 3     Setup 4    

 Position 1 Position 2 Position 3 Average  Position 1 Position 2 Position 3 Average 

2000 Hz 0,754 0,603 0,659 0,672  0,698 0,850 0,688 0,745 

4000 Hz 0,686 0,589 0,650 0,642  0,689 0,628 0,689 0,669 

8000 Hz 0,605 0,621 0,649 0,625  0,604 0,602 0,604 0,603 

16000 Hz 0,535 0,527 0,494 0,519  0,522 0,505 0,482 0,503 

          

 Setup 5     Setup 6    

 Position 1 Position 2 Position 3 Average  Position 1 Position 2 Position 3 Average 

2000 Hz 0,686 0,777 0,664 0,709  0,704 0,722 0,526 0,651 

4000 Hz 0,656 0,624 0,634 0,638  0,666 0,646 0,654 0,655 

8000 Hz 0,610 0,633 0,624 0,622  0,612 0,618 0,645 0,625 

16000 Hz 0,526 0,522 0,489 0,512  0,532 0,517 0,491 0,513 

          

 Setup 7     Setup 8    

 Position 1 Position 2 Position 3 Average  Position 1 Position 2 Position 3 Average 

2000 Hz 0,272 0,675 0,561 0,503  0,674 0,685 0,624 0,661 

4000 Hz 0,637 0,619 0,659 0,638  0,705 0,641 0,656 0,667 

8000 Hz 0,61 0,621 0,626 0,619  0,635 0,624 0,621 0,627 

16000 Hz 0,519 0,521 0,5 0,513  0,509 0,507 0,490 0,502 

 

These tables (table 1) show how the measurement taken 

on the different setups that exceed the marginal of error 

compared to setup 1. Table 2 shows the marginal of error 

for the whole spectrum that was determined in the marginal 

of error pre test. Since one of the aims of the test is to find 

a more effective alternative to hanging the textile straight 

and flat, the straight and flat setup (setup 1) act as a 

baseline for improvements or disimprovements greater than 

the marginal of error. The complete measuring table 

containing measurements for the whole spectrum can be 

found in appendix 1. 

 

The measurements marked with grey in table 1 symbolize 

the data that measured an increase in reverberation time 

compared to setup 1. This is to separate the results that 
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Table 3. Summary reverberation time  

have an increase or decrease in reverberation time. The reason for this is to get a good 

overview of the effects of the textile setup in question. 

 

It can be noted that setup 6 in table 1 shows one crossed out result for 2000Hz. This is a 

measurement that did not exceed the marginal of error, leaving only two measurements at 

2000Hz, this is still a valid result and I use the two results for the average. The standard for 

survey measurements of reverberation time requires a minimum of two microphone positions 

[ISO 3382-2, 2008]. 

 

The results of the complementation of the marginal of error test and the measurements 

involving the textile setups where clear, the frequency of 1000Hz and lower consistency have 

differences smaller then the marginal of error, graphically illustrated in appendix 1.  

 

 

Hertz Setup 1 Setup 2 Setup 3 Setup 4 Setup 5 Setup 6 Setup 7 Setup 8 Empty 

2000 Hz 0,687 0,647 0,672 0,745 0,709 0,624 0,503 0,661 0,735 

4000 Hz 0,632 0,631 0,642 0,669 0,638 0,655 0,638 0,667 0,678 

8000 Hz 0,640 0,624 0,625 0,603 0,622 0,625 0,619 0,627 0,645 

16000 Hz 0,522 0,513 0,519 0,503 0,512 0,513 0,513 0,502 0,545 

Average 0,621 0,604 0,614 0,630 0,620 0,604 0,568 0,614 0,651 

Table 3 shows the reverberation time in seconds for all the setups and the empty room. 

 

Table 3 sums up the values of interest that are extracted from table 1 with the addition of the 

corresponding values of the empty room. It also has an average reverberation time for each 

octave band that sums up the range 2000Hz to 16000Hz. 

 

4 Discussion 
 

This experiment was originally designed to look at a wider range of frequencies but previous 

experience with the measuring equipment and the written sources suggested that the precision 

of measurements would vary with frequency [Audiomatica, 2009]. I decided to make a system 

noise test myself as described in part “Marginal of error”. In retrospect this might have been a 

too critical way of processing the data and might have left perfectly reliable data out. 

 

As is visible in table 3 there is clear differences. This might not be considered big differences 

in reverberation time but the difference was achieved with an absorbent area of 0,72m
2
 added 

to a room with over 50m
2
 wall surfaces that potentially could be covered. 
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Figure 15. Reverberation time setup 1 and setup 7 

Figure 16. Reverberation time setup 1 and setup 7compared to empty room 

 
 

 

What stands clear is that one of the textile setups performed particularly well, this setup is 

setup 7 with its asymmetrical folding. This can clearly be seen in figure 15 that shows the 

asymmetric setup compared to setup 1 the straight-line hung textile. In figure 16 the 

reverberation of the unprocessed room is also shown in correlation to the two setups.  

 

 
 

 

It is also apparent that the asymmetric folds is superior to the setup 6, that is the symmetric 

version whose depth is in-between the small and the big folds in setup 7. This can be seen in 

figure 17. 
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Figure 17. Reverberation time setup 6 and setup 7 

Figure 18. Reverberation time setup 7 and setup 8 

 
 

 

As is shown in figure 18 setup 8 is also inferior to the best performing textile setup. This 

might seem a bit odd that a large professional absorbent perform less impressive then a piece 

of textile. But it could be explained by the fact that the absorbent main design purpose is to 

deal with lower frequencies then what is compared here. In addition to this the size of the 

absorbent is cause for it to be held together by a metal and wood frame. Although slim, this 

frame can most likely bounce high frequencies rather then absorb them.  

 

 
 

 

 

All the setups are shown in a single figure for comparison in appendix 2. 
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5 Conclusions 
 

In the spectrum that the end phase of this experiment zoomed in on, the asymmetric textile 

setup, setup 7, is the best performing. It is the most optimal way to maximize the absorbing 

potential of the textile according to this study. I believe that the difference between the larger 

and the smaller folds helped to more effectively brake up and absorb the sound waves.  

 

Since the results of setup 2 well measured up to many of the folded setups it can not be 

assumed that folded is generally better then straight hung, although the straight hung textile 

may have to be hung in two layers to match, but if the straight hung textile is in only one layer 

the folded setups are in favour. 

 

It is my belief that setup 8 would have a better performance then the textile setups in the 

lower frequencies. I also think that of all the textile setups, setup 7 would have the best 

chances of performing well in the lower frequencies because of its asymmetrical design which 

is similar to the design of the professional absorbent. 

 

5.1 Experiment design critique 
 

The argument that the setups size should have been larger can be made. The choice to use this 

smaller size is a logistic choice. The rig to control the folding needs to be easily adapted 

between the different setups. This would be more difficult with a larger setups size and 

potentially interfere with the results, which was avoided with a smaller size. The textile setups 

are adapted to match the professional absorbent in coverage area for comparability. The 

professional absorbent would be even more difficult to upscale then the textile rig. In 

addition, this experiment is focusing on the differences between setups and not their actual 

absorption coefficient. A larger setups size would most likely yield bigger differences in 

reverberation time and therefore more reliable results in the frequency range that did not get 

clear results in this experiment. In other words; a potential for up scaling of this experiments 

in the future. 

 

The marginal of error test is a test of my own design and might be an object of critique. 

Because of this the test is devised to rather invalidate questionable data then to bring it 

forward in the experiment. This is a way to limit this critique to the method rather then the 

conclusions. 

 

5.2 Further research 
 

This experiment has potential for further research. The data from the setups in the experiment 

is collected according to the current standard and is fully displayed for interpretations in 

future work. A direct up scaling of the setups in the experiment is also possible, this would 

probably confirm the results of the experiment and add results for the lower frequencies, 

which would move the knowledge in this not enough researched area forward. 
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5.3 Final thoughts  
 

There is not any publicised studies just like this one but there are earlier experiments that have 

examined similar circumstances. For example a broadband absorber has been built by using a 

tarp and textiles. [Schumann & Görne, 2005] These studies show that there is possible during 

the right circumcises for textiles to absorb even low frequencies. There is also from earlier 

studies proven that folded textiles absorb more sound energy than unfolded. [Everest & 

Pohlmann, 2009] These two facts alone gives the prospect of textiles to work for broadband 

absorbent even thou my experiment gives more limited data on the subject.   
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7 Appendix 
 

Appendix 1 

 

These tables show the results of the complete measurement session. The data marked with 

grey is the measurements that did not exceed the marginal of error in the comparison with 

setup 1. 

 

 Setup 1     Setup 2    

 Position 1 Position 2 Position 3 Average  Position 1 Position 2 Position 3 Average 

31,5 Hz 0,418 0,561 0,548 0,509  0,467 0,682 0,453 0,534 

63 Hz 0,258 0,798 0,708 0,588  0,330 1,659 0,704 0,898 

125 Hz 0,569 0,699 0,725 0,664  0,573 0,756 0,730 0,686 

250 Hz 0,781 0,684 0,646 0,704  0,776 0,754 0,668 0,733 

500 Hz 0,629 0,668 0,796 0,698  0,582 0,650 0,876 0,703 

1000 Hz 0,797 0,756 0,741 0,765  0,832 0,580 0,715 0,709 

2000 Hz 0,716 0,618 0,727 0,687  0,669 0,693 0,578 0,647 

4000 Hz 0,646 0,654 0,597 0,632  0,657 0,611 0,626 0,631 

8000 Hz 0,628 0,636 0,657 0,640  0,638 0,599 0,634 0,624 

16000 Hz 0,524 0,532 0,511 0,522  0,513 0,524 0,501 0,513 

          

 Setup 3     Setup 4    

 Position 1 Position 2 Position 3 Average  Position 1 Position 2 Position 3 Average 

31,5 Hz 1,016 0,657 0,640 0,771  0,085 0,094 0,533 0,237 

63 Hz 0,316 0,568 0,758 0,547  0,276 0,036 0,657 0,323 

125 Hz 0,595 0,936 0,730 0,754  0,565 0,913 0,707 0,728 

250 Hz 0,781 0,581 0,634 0,665  0,796 0,662 0,746 0,735 

500 Hz 0,628 0,494 0,902 0,675  0,799 0,958 0,844 0,867 

1000 Hz 0,721 0,679 0,728 0,709  0,678 0,593 0,771 0,681 

2000 Hz 0,754 0,603 0,659 0,672  0,698 0,850 0,688 0,745 

4000 Hz 0,686 0,589 0,650 0,642  0,689 0,628 0,689 0,669 

8000 Hz 0,605 0,621 0,649 0,625  0,604 0,602 0,604 0,603 

16000 Hz 0,535 0,527 0,494 0,519  0,522 0,505 0,482 0,503 

          

 Setup 5     Setup 6    

 Position 1 Position 2 Position 3 Average  Position 1 Position 2 Position 3 Average 

31,5 Hz 0,442 1,871 0,612 0,975  0,432 0,289 0,414 0,378 

63 Hz 0,258 2,037 0,686 0,994  0,288 0,049 0,654 0,330 

125 Hz 0,559 1,193 0,716 0,823  0,574 0,814 0,716 0,701 

250 Hz 0,802 0,602 0,703 0,702  0,811 0,860 0,689 0,787 

500 Hz 0,700 0,695 0,830 0,742  0,772 0,815 0,870 0,819 

1000 Hz 0,725 0,678 0,726 0,710  0,773 0,676 0,696 0,715 

2000 Hz 0,686 0,777 0,664 0,709  0,704 0,722 0,526 0,651 

4000 Hz 0,656 0,624 0,634 0,638  0,666 0,646 0,654 0,655 

8000 Hz 0,610 0,633 0,624 0,622  0,612 0,618 0,645 0,625 

16000 Hz 0,526 0,522 0,489 0,512  0,532 0,517 0,491 0,513 
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 Setup 7     Setup 8    

 Position 1 Position 2 Position 3 Average  Position 1 Position 2 Position 3 Average 

31,5 Hz 0,452 0,723 0,5 0,558  0,468 0,945 0,587 0,667 

63 Hz 0,255 0,665 0,662 0,527  0,362 0,557 0,588 0,502 

125 Hz 0,578 0,507 0,723 0,603  0,623 0,826 0,702 0,717 

250 Hz 0,804 0,755 0,713 0,757  0,713 0,701 0,675 0,696 

500 Hz 0,887 0,719 0,843 0,816  0,646 0,544 0,736 0,642 

1000 Hz 0,782 0,5 0,626 0,636  0,630 0,655 0,572 0,619 

2000 Hz 0,272 0,675 0,561 0,503  0,674 0,685 0,624 0,661 

4000 Hz 0,637 0,619 0,659 0,638  0,705 0,641 0,656 0,667 

8000 Hz 0,61 0,621 0,626 0,619  0,635 0,624 0,621 0,627 

16000 Hz 0,519 0,521 0,5 0,513  0,509 0,507 0,490 0,502 

 

Marginal of error – reverberation time 

  

31,5 Hz +/- 0,581 

63 Hz +/- 3,366 

125 Hz +/- 0,406 

250 Hz +/- 0,369 

500 Hz +/- 0,742 

1000 Hz +/- 0,191 

2000 Hz +/- 0,014 

4000 Hz +/- 0,005 

8000 Hz +/- 0,001 

16000 Hz +/- 0 
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Appendix 2 
 

 


