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We ful�ll the acoustic environment by creative ways, complying strict acoustic standards and 
manufacturing technique from products design and production to solutions putting forward. We 
ful�ll acoustic requirements from AV room, instruments playing, studio recording, o�ce meeting 
room, classroom, catering & entertainment, commercial & household easily. We renovate
uncertainty of meeting acoustic standards and quality defects from traditional decoration. Our 
solutions cater to the pickiest ears. We suit for all types of interior decoration, easy to install on 
ceilings or walls. With the help of computer calculation and acoustic analysis, the acoustic product 
has been continuously developed and improved. The features and actual application of the 
product are optimized based on the test data, making the product further improved toward 
perfection. The product is a combination of artistic appearance, quality, high e�ciency and 
personalized design. The product can meet high end requirements. We are SonoCalm, an 
extraordinary example in the acoustic world.
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Depending on your application, we can arrange the panel in di�erent arrays, e.g. studios, halls, small conference rooms, entertainment rooms and classrooms. 
Panels are usually �ush mounted in di�erent cluster, so that energy will not be re�ected repetitively. In this way, they help to control sound waves by 
maximizing the absorption e�ciency. SonoCalm ‘Walleasear’ is designed to be a combination on large wall surfaces with random spacing, called second 
di�usion panel after soft di�usion. In the space between the re�ection panel, some energy is absorbed, while others is re�ected back the space. Under this 
path, controlling �uttering echo and standing waves are much better. At the same time, we reserve the sense of space in those rooms. SonoCalm ‘Walleasear’, 
an easily installed solution and able to preserve a natural acoustic ambiance. The best choice for solving ceaseless echoes in home theaters, SonoCalm 
‘Walleasear’, save your cost in reverberation time controlling for small spaces, such as studios, instrument practicing rooms and HIFI rooms,
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The Rococo style �rst appeared in decorative arts and interior design. Compared with the early Baroque that the later neoclassical Rococo re�ected the 
intertwined atmosphere of social pleasure, luxury and love at that time, and added a lot of exotic �gures in the creation. Elements. The overall characteristics of 
Rococo are brisk, gorgeous, delicate, delicate, cumbersome, slender, and soft, which is �at and slender beauty, delicate and charming, complicated and delicate, 
delicate and elegant, sweet and gentle, harmonially emphasizes symmetry in the composition, and rhythmically structure and linear are tactful and soft.

Our product can produce a good tuning tool for your room reverberation time, eliminating �uttering echo and standing waves, while preserving bene�cial 
re�ection through scattering, but also helps to solve the problem of over absorption, keeping the sense of fullness and space. Our products are a result of closely 
knit responsibility towards architectural design, geometrical shapes and aesthetic factor.
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• Easy-to-install acoustic treatment solution that e�ectively controls the largest primary re�ection in sound waves.
• Using high-density natural micro-porous �ber environmentally friendly acoustic cotton, the composite inner structure conforms to the acoustic index.
• Combined with the large absorption surface area of the broadband tuning plate, it can e�ectively improve the sound absorption in reverberation and acoustic 
echo generated by a large sound pressure level.
• The variety of combined limitation methods perfectly cover the sound reference wall, absorb a large amount of re�ected sound waves, and reshape the natural 
atmosphere of the hall. It is especially suitable for the high-revolution of the acoustic echo, ven in large spaces with broadband attenuation and reverberation.
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Baroque’s philosophy is deeply a�ected by Renaissance thought, which is based on the idea of romanticism, the style of Baroque is �lled of luxurious decoration 
with a space temperament. It shows the character of religion and hedonism at the same time by heighten an open and passionate living atmosphere. After 
Baroque decade, Classical musicians tended to simplify and standardize musical language. In other words, diversi�cation and change are the soul of Baroque art.

Our product can produce a good tuning tool for your room reverberation time, eliminating �uttering echo and standing waves, while preserving bene�cial 
re�ection through scattering, but also helps to solve the problem of over absorption, keeping the sense of fullness and space. Our products are a result of closely 
knit responsibility towards architectural design, geometrical shaping and aesthetic factor.
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• Our product integrates mixed density acoustic linen and high density porous green wool in an slightly internal structure.
• Since our product is design in modular form, the combination is diversi�ed and suitable for solving the broadband frequency in large space. With highly e�ective 
absorption capability, our product will transform your listening experience with natural high-resolution.
• 3D absorbing structure on the surface helps Walleasear to solve reverberation generated from great sound pressure and superposition arising therefrom.
• By extending our encounters to the best cavity, we can increase the absorption frequency spectrum by one octave (50Hz) at the lowest. Transforming it into a 
low frequency trap that can handle vast ranges of audio.
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‘Versailles’ are �nished with random crack convex surface, which forms plenty di�erent absorber to eliminate broader frequency spots, medium frequency �utter-
ing echoes and low frequency standing waves. In this way, it helps e�ective control for oscillation between sound re�ection source and listener. ‘Versailles’ is an 
easy-to-install and yet e�ective solution. Installation: Usually, ‘Versailles’ is �ush mounted on walls together with di�users so that it will maximize the potential of 
bene�cial re�ections. Here we had eliminated the dilemma of acoustic controlling and full sense of a room keeping. ‘Versailles’ is suitable to solve main re�ection 
on medium sized spaces like home cinema, studio and entertaining room. Our products are a result of deeply felt responsibility towards architectural design, 
geometrical shaping and aesthetic factor.
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• Our product shows not only excellent acoustic characteristics, but also the organic combination of art and technology.
• Integrate into the spaces easily to achieve diverse spatial acoustic indicators.
• Easy to build a broadband absorption wall to control the powerful main re�ection.
• A variety of standard speci�cations and size customization, suitable for the establishment of equal acoustic absorption in di�erent spaces.
• Standard sized one suits to create a wall for main re�ection and to form a surface in the ratio of 1(Absorption):1(Di�usion).
• Other optional size is available for setting up a balanced absorbing surface e.g. church, hall, entertaining room, o�ce, house, studio, private cinema etc.
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• The "phantom" is a combination of rigorous acoustics and 
technology aesthetics.
• Quickly control the main re�ected waves on the wall, it 
improves the language intelligibility e�ectively.
• Unique rear acoustic cavity design to increase the 
absorption of low-medium frequency residual sound energy.
• Streamlined steel structure, optional side lighting 
background ambient light, make the acoustics without 
losing the aesthetics.
• The combination of magic methods provides in�nite fantasy 
space, and arbitrarily builds an absorbing wall that integrates 
into the environment.
• Zero formaldehyde emission, E0 standard environmental 
protection base material, to ensure the safety of the sound 
environment.
• Application: o�ce, conference room, reception space, 
leisure room, home cinema, studio etc
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Acoustic structure: The eight-sided cone absorbing device and asymmetric volumetric structure 
can create a more advantageous broadband absorption cavity. The cylindrical 360-degree 
sound-absorbing surface absorbs the margin low-frequency waves gathered at the corners. Of 
course, the SonoCalm engineers have prepared the "A" option with a built-in Helmholtz resonator 
for you who are looking for higher spatial sound indicators, which better absorbs the 63Hz that is 
not liked by sound recordists and burners, even if the presence of these frequencies is not of public 
interest. The Cylinder Basstrap acts on the absorption of low frequencies, and matches the EQ50R 
and other walleasear sound absorption panels perfectly, which is a perfect combination for 
building a high-quality sound environment in a small space.
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Acoustic structure: The Four-sided trapezoidal strong absorbing device, asymmetric volumetric 
structure acts to create a more advantageous broadband absorption cavity. The cylindrical 
360-degree sound-absorbing surface absorbs the margin low-frequency waves gathered at the 
corners. Of course, the SonoCalm engineers have prepared the 'A' option with a built-in Helmholtz 
resonator for you who are looking for higher spatial sound indicators, which better absorbs the 
63Hz that is not liked by sound recordists and burners, even if the presence of these frequencies is 
not of public interest. The Cylinder Basstrap acts on the absorption of low frequencies, and 
matches the EQ3.0 and other walleasear sound absorption panels perfectly, which is a perfect 
combination for building a high-quality sound environment in a small space.
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Variable lath di�usion and cavity absorption design to e�ectively eliminate �utter echoes and standing waves. Di�usion angles can be 
adjusted as required by di�erent applications e.g. recording rooms and home theaters etc. SonoCalm “controllable di�use re�ection 
combination” is an innovative combination of di�usion and absorption to eliminate high frequency �utter echoes and e�ectively make 
use of the main re�ected sound. The “controllable di�use re�ection combination” has an overall size of 600x1200mm, composed of 6 
variable direction di�usion laths, which rotate to di�erent angles to eliminate the high frequencies and create the required energy 
distribution. High density strong sound absorbing board is provided behind the re�ection laths to e�ectively absorb 250Hz and 
eliminate the harmonic waves behind the oriented re�ection board. It can be easily installed using just household tools in not more than 
15 minutes. The elegant appearance with porous meshes and resin hardened edges makes it suitable for most architectural space 
designs. Install 3 or more units of Soundbox controllable di�use re�ection combination at the listening positions, and the spatial 
impression can be experienced immediately. In the meantime, the units absorb the negative re�ections, standing waves and trouble-
some �utter echoes to tune the near wall main re�ections for HIFI listening rooms, home theaters and small audio studios.
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Acoustic di�usion is an important part of building acoustics. Many calculations, for example, Sabine formula or Eyring formula calculation, are based on fully di�used acoustic 
�elds. If an acoustic �eld is not fully di�used, the accuracy of acoustic calculations may be in�uenced. Therefore, it is an important part of building acoustics to make the sound 
�elds di�use evenly, bene�cial for puri�cation and improvement of the sound quality. The theories of acoustic �eld di�usion come from the quadratic residue di�usion theory 
proposed by Manfred R Schroeder, a German physicist and acoustician in 1975. The results of di�usion using the method of quadratic residue sequence indicate that these 
cyclic sequences have the capability to distribute abundant harmonic waves in a balanced manner. In other words, the soun waves generated due to geometries of the rooms 
or early re�ected sound are re-distributed in the sense of time, and are released out smoothly. According to this research, the di�usion of sound waves greatly helps human 
ears with listening. In the quadratic residue di�usion theory, “quadratic” means the square root, and “residue” refers to the remainder of a natural number divided by a prime 
number (i.e. the remaining part of the number that cannot be fully divided other than 1 and the number itself ). As the sound waves are made to be di�used more evenly, the 
quadratic residue di�usion boards have positive in�uence on the sound quality. The di�usion boards are composed of steps of di�erent depths based on calculations as per the 
quadratic residue theory. The sound energy enters the steps and is then gradually released at di�erent time. The result is that the peaks and valleys are smoother, forming a 
more balanced acoustic environment. The di�usion boards are used not only on ceilings but also on the side walls and the walls behind loudspeakers and behind the listening 
positions. The more the di�usion materials, the more can people feel the sense of space and the natural and graceful e�ect of high frequencies in the music places. The details 
of music can also be shown well, some minor dynamic changes normally hard to be perceived can be clearly shown.
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If only sound absorption measures are taken for building acoustic decoration works, the indoor space reverberation may totally disappear. Even if the sound sources are scattered at multiple 
points, the music or speeches still cannot reach some areas in the space, let alone the fullness of sound and sense of surrounding. The acoustic di�user can di�use the sound waves to create 
di�use re�ection of sound, help to reduce reverberation and improve the fullness of music.

In 1975, Schroeder, a German acoustician, proposed MLS di�user based on a type of cyclic pseudo random sequence MLS in the number theory. MLS (maximum length sequence) is the largest 
length sequence in the binary system, commonly seen in error correcting codes and also often used in building acoustic measurement as the signal source of pseudo random noise. The MLS 
di�user is composed of a series of concave and convex grooves with equal depth. The width of the grooves is determined by the MLS sequence, “1” corresponding to convex and “0” to concave. 
The design of MLS di�usion wall surfaces shall be based on mathematical calculations, and the results of the acoustic values as per the design scheme shall be measured in acoustic 
laboratories. In the audience halls of theaters, the acoustic di�usion wall surfaces are designed based on the MLS theory. The surfaces look irregular with concave and convex grooves, making 
the sound energy di�used and re�ected as per the design requirement to ensure a uniform sound �eld in the halls to make the sound more agreeable.

Soundbox® three-dimensional di�user is produced on the basis of the MLS theory as well as building acoustic design data for di�erent functions, places and speci�cations and actual 
application experience, after numerous tests on monomer and polymer forms, acoustic data tests and reliability tests. It is made of GRP macromolecule engineering materials currently widely 
used in the world.

SonoCalm three-dimensional di�user can e�ectively and uniformly di�use the sound waves to all the areas in the space stereophonically to create a performance hall level acoustic 
environment without the need for any complicated acoustic design or high cost.
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The main re�ection echoes the sound re�ected by the nearby wall and the ceiling to cause the strong superposed re�ection of the studio. Because the sound re�ected by the wall arrives slightly late, it 
con�icts with the original sound to cause phase o�set. The e�ect in�uencing several frequencies is called comb �lter e�ect.

Wherein, the strongest room main re�ection adopts SonoCalm control column to be positioned at the ear level position at two ends. These measures reduce the re�ection intensity to ensure that 
people immediately enjoy more accurate auditory space. Because the brain does not try to distinguish what are true sound source and re�ected sound wave any longer, the problem of auditory fatigue 
will be e�ectively reduced.

Now days, most of studios adopts the 
Lud variation theory to make sound 
absorption distributed evenly in the 
room.

SonoCalm sound combination adopts 
the absorption proportion of 60% to 
regulate on the front end background 
wall.

Early, the sharp di�erence that the 
sound is not completely absorbed at 
one end was designed indoors by Lud. 
Thus, a completely unnatural sound 
room was created.

When you clap your hands in an empty room, you will hear the sounds of the wall, the ceiling and the �oor to bounce and follow the echo. This is known as �utter echo or high frequency chatter. It 
is especially obvious in the parallel surface room, namely, it will echo the side surface, the ceiling and the �oor from the front end to the rear end. When the echo of a room is too lively, how to 
e�ectively solve the reverberation or echo is a problem.

The multi-combination SonoCalm EQ50 broadband wave absorbing walls are distributed on the corresponding walls of the room, the broadband wave absorbing board controls the �utter echo 
from one side to the other side, the control column solves the problem from the front end to the rear end, and the scattered combinations are usually distributed on the panels behind the listening 
position.

The random energy absorption e�ect is the key means of Lud room design. In the meanwhile, some energy sources are allowed to be re�ected back to the room to keep the air sense and the 
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The studio owners often complain that their rooms sound good at the sound mixing position, but when they move in the rooms, a rumble occurs or low frequency completely lacks. 
This is a problem of room mode. One room mode can be regarded as a point where two low frequency sound waves collide in one room.

At the collision phase of two waves (illustration point), the modal peak value responded in a room ampli�es mutually. At the collision phase (point B), the two waves form a modal 
space to be o�set mutually. Although the room mode occurs at all frequencies, the sound in the bass range may seriously in�uence the bass response of our room.

In order to solve the bass problem, two SonoCalm broadband wave absorbing boards are installed at the corner with the problem. It will form a deep empty board back low 
frequency trap of 43 cm to e�ectively absorb the bass to the low frequency of 100 hz and below, and thus the low frequency attenuation and the modal interference will be 
e�ectively reduced in the room.

Adaption to spaces with di�erent sizes

One of the most attractive characteristics of SonoCalm EQ50T is wide utilization capacity in the 
rooms with di�erent sizes.

In the smaller room, the walls are close to cause strong re�ection, because the sound energy is 
reduced with a natural degree and the sound is further propagated from the source.

In the larger room, the sound is further propagated. The sound hitting the boundary to be re�ected 
back includes less energy. Thus, we can use less panels to control re�ection.

We should note that the sound of a room is a personal preference. Some sound engineers would 
rather choose the strongly mixed space rooms, but the other sound engineers prefer the higher 
level sound control rooms. With the development of more and more audio studios, you can �nd the 
small di�erences of medium absorption on your room's tuning board combinations. The room will 
sound more natural to present a more typical listening space.
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The �rst picture shows the competition between the initial direct sound (green) and powerful �rst-order re�ection and reverberation �eld in a typical auditorium. The audience must try once to 
understand what you are talking about and try to or “turn o�” the sounds from the other rooms.

The second picture looks denser. The direct sound of the loudspeaker reaches the given range (sound pressure level), and the �rst-order re�ection lags, because the travel distance of the sound must be 
farther.

The third picture shows the e�ective sound absorbing board, because it greatly reduces the re�ection amplitude. The low noise interference information and articulation are greatly increased.

Aiming to problematic frequency
This picture shows the frequency range of the typical male voice. Obviously, it is the energy mostly in the voice range of 300Hz to 2000Hz.
Our language communication is generally within this range. Obviously, we have substance to emphasize to regulate the sound frequency band of this range.
In other words, the thing that we most regard is to control the sound re�ected sound range, so to select the sound absorbing board for absorbing the energy sound should relate to the sound range of 
this domain.

Well, loud voice, quizzing voice, communication voice, leisure sound
Frequency and amplitude of the second superposed voice range vs absorbing performance
Q600R broadband wave absorbing wall. The relative sound will be e�ectively absorbed by the panel installed in the room. Obviously, EQ600R broadband wave absorbing wall is very suitable for the 
broadband sound energy.

Although there is a theory to explain that the longer reverberation decay time will improve music, it is only applicable for part of classical music instruments. For example, the sound of the chamber music 
is the best in the echoed space.

However, in consideration of solving the di�erences among the electronic drum, the bass and the electric guitar for musical performance, the low frequency is easy to absorb by increasing more sound 
absorbing boards (covered on the surface) and using the thicker absorbing materials. This picture shows the di�erence between SonoCalm the thicknesses of 50 mm and 75 mm. The energy absorbed by 
the panel with the thickness of 75 mm is reduced to 125Hz. The density of the absorbing panel should be regarded, that is the key.

If the air cavity is arranged at the back of the panel, the low frequency absorption ratio can be further increased, especially EQ600R and EQ600T are suitable for this function. The thicker EQ600R 
broadband absorbing boards are usually applied to the main re�ection wall, and EQ300R control columns are often distributed along the wall. If the longer reverberation time is required for chorus 
performance, reverberation can be controlled by moving the sound absorbing panel to be easily reintroduced into the room, thereby reducing the cost of the electronic equipment.

The most important goal of the room acoustic treatment is to establish a neutral listening space.
So the quality of hardware and software should be ensured in the audio recording process to replay the audio frequency to the car audio, the family entertainment system and the radio, etc. Most of the 
residential or commercial rooms adopt the rectangular parallel walls. It means that these rooms will su�er from strong re�ection, �utter echo, standing waves and resonance. Happily, we know the 
existence of these problems and we can predict what will happen and establish the solutions.

Using SonoCalm  sound combination does not mean that you can make the bedroom favorably compare with the professional audio studio established by spending millions of U.S. dollars. However, what 
we can do is to make a poor altisonant room become a very practical recording space. It will help you obtain the conditions for �nishing the audio work. This page explains how to use SonoCalm sound 
combination to establish your sound room.

Today, most of studios adopts the Lud variation theory to make sound absorption distributed evenly in the room. SonoCalm adopts 60% absorption at two ends. Early, the sharp di�erence that the 
sound is not completely absorbed at one end was designed indoors by Lud. Thus, a completely unnatural sound room was created.

In the past 20 years and up to today, for the design of the studio control room, the Lud variation design concept is continued to be used, SonoCalm main re�ection is used for strong absorption 
treatment on the main left and right sides at two ends of the listening zone of the concept design room. The wall opposite to the loudspeaker and behind the audiences are used for variation sound 
absorption. The proper favorable re�ections are deliberately left at the interval for the installation position of the absorbing board, which is helpful to increase the sound sense of the sound 
environment to balance the location behind the listener.



The main interest in architectural acoustics research is to analyze the reverberation process. Using the statistical model to analyze the 
sound field it is customary to describe the reverberation room measurements as a diffuse sound field. This shows that the diffusion 
has a close relationship with the reverberation. For example, in a balance sound field, one of the important features is that the sound 
source stopped but the reflections continue. This is called reverberation. The conception that the diffuse field can be defined as the 
superposition of an infinite set of plane waves is used as starting point for a model sometimes referred to as the free-wave model. 
The main assumption here is that certain quantities of the constituent plane waves are additive. This assumption implies a simple 
technique: the quantity under consideration is computed for a single plane wave, and the corresponding expression is averaged over 
all directions. A diffuse field is one in which there is an equal energy density at all points in the room. This implies that there is an equal 
probability that sound will arrive from any direction.

If a space is non-diffuse, for instance if the absorption is not very evenly distributed or the dimensions of the space are not very similar, 
then applying diffusers to the space will have a number of effects. In the case of very disproportionated rooms, such as underground 
stations, the reverberation time will decrease when diffusers are added, because the mean free path is reduced, giving more
absorption from the increased number of reflections per second. In the above analysis, it contains the basic concept of geometrical 
acoustics. The basic assumptions are that energy density is uniformly distributed in space, and that energy flow is isotropic. Essential 
concepts are absorption coefficients and power flux incident on surfaces. Diffraction effects are ignored.

Models describing a diffuse sound field in a reverberation room cannot be drawn in any strict sense, like the corresponding model of 
the wave theory, the normal mode model; they are based on postulated properties. Reverberation has an important influence for the 
room’s tone and becomes its necessary condition.
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Lud room design ensures that more sounds are absorbed at two source ends of the room and a more 
vivid variant is left on the front surface end. It will create an air sense or a space sense that people feel 
more natural in the room.
SonoCalm scattering block provides a solution for e�ectively replacing the high-cost di�usion material 
and ensuring the generated equivalent e�ect. We call it soft di�usion. The panels of tuning boards of 
EQ50T control column are strategically distributed in the room to absorb the corresponding energy. In 
the meanwhile, part of sound wave energy is allowed to be re�ected to the receiving end of the room.

It is helpful to control the �utter echo and reinforce the sound space e�ect, for example, reverberation is 
easy to blend with the echo.

The red area shows the resonance e�ect of the frequency response in the room. The orange area shows how to balance the recorded sounds. When the recorded sound is played in another system, it
Since most of rooms adopt the square or rectangular parallel walls, the sound will echo from one parallel wall to the other parallel wall and then transversely echo again. The sound is called �utter echo at 
higher frequency and called resonant frequency or standing wave at lower frequency.

The sum of the wavelength of each frequency and the sound (1130 ft/s) speed is divided by the distance between the parallel surfaces, and the basic resonant frequencies which can be calculated are in 
one room. For example, for the room with the ceiling area of 10'x12'8", the waves with the resonant frequencies of 113Hz, 94Hz and 141Hz and their harmonic waves are very suitable for resonance in the 
room. Thus, besides 113Hz, there are other resonant frequencies, such as 226Hz, 339Hz, 452Hz, etc. Whether these frequencies generate resonance depends on where you sits, and louder sound may occur. 
Unless you treat it, you will naturally reduce it within your balance. Finally, when your record is played again, you will �nd that these frequencies lack. This is a bass control problem, and is one of the very 
important reasons.

Resonance should be reduced as far as possible to establish a more neutral listening environment. This is the utilization advantage of Howeasy tuning acoustic board to absorb and even extend to the lower 
frequency area.



The main interest in architectural acoustics research is to analyze the reverberation process. Using the statistical model to analyze the 
sound field it is customary to describe the reverberation room measurements as a diffuse sound field. This shows that the diffusion 
has a close relationship with the reverberation. For example, in a balance sound field, one of the important features is that the sound 
source stopped but the reflections continue. This is called reverberation. The conception that the diffuse field can be defined as the 
superposition of an infinite set of plane waves is used as starting point for a model sometimes referred to as the free-wave model. 
The main assumption here is that certain quantities of the constituent plane waves are additive. This assumption implies a simple 
technique: the quantity under consideration is computed for a single plane wave, and the corresponding expression is averaged over 
all directions. A diffuse field is one in which there is an equal energy density at all points in the room. This implies that there is an equal 
probability that sound will arrive from any direction.

If a space is non-diffuse, for instance if the absorption is not very evenly distributed or the dimensions of the space are not very similar, 
then applying diffusers to the space will have a number of effects. In the case of very disproportionated rooms, such as underground 
stations, the reverberation time will decrease when diffusers are added, because the mean free path is reduced, giving more
absorption from the increased number of reflections per second. In the above analysis, it contains the basic concept of geometrical 
acoustics. The basic assumptions are that energy density is uniformly distributed in space, and that energy flow is isotropic. Essential 
concepts are absorption coefficients and power flux incident on surfaces. Diffraction effects are ignored.

Models describing a diffuse sound field in a reverberation room cannot be drawn in any strict sense, like the corresponding model of 
the wave theory, the normal mode model; they are based on postulated properties. Reverberation has an important influence for the 
room’s tone and becomes its necessary condition.
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Sometimes, one of the largest misconceptions is that the problem can be solved by purchasing the high-end sound system. In fact, if the 
acoustic environment in the hall cannot be correctly constructed, you will find that the problem becomes worse after you spend a lot of 
sound replenishment cost.

In most cases, the solid surfaces are used for the decoration construction of the larger hall. The stone decoration wall, the gypsum board 
wall or the concrete wall can be found everywhere.

These hard surfaces ensure that a dense reverberation field is created for sound reflection and the decay time can be more than 5 
seconds.
When you increases the volume in a highly reverberant space- the sound will become excessively active and far exceed the capability of 
room to naturally consume the energy. The endless rippling echo elongates reverberation to make the sound become an annoying 
nightmare.

Therefore- the key point is to reduce the sound field reverberation to effectively improve the articulation of room and hall- Ideally the 
reverberation decay time must be reduced to be less than 1 second- In other words- the lingering sound should be fastly dissipated after 
you clap or applaud once.

• The architectural acoustic design of the cinema should provide the appropriate audience hall acoustic conditions for film 
playback.

• In the acoustic design of the cinema audience hall, the space for arranging the screen should be regarded as a whole to
• consider. The cinema audience hall should not be provided with the balcony.
• When the film is played back, the audience hall should have good articulation everywhere to really restore the sound playback 

effect.
• When the film is played back, the audience hall should not have the defects such as echo, multiple echoes, flutter echo, sound 

focusing and resonance, and should not be disturbed by the equipment noise in the cinema, the noise from the film projection 
booth or the outside environment noise.

• Contour requirements of audience hall
• The length of the audience hall should not be more than 30 m, and the ratio of the length and width of the audience hall should 

be (1.3 ~ 1.7) : 1.
• The volume of each seat for the audience hall should be 6.0 ~ 8.0 m³. (Note: the volume includes the space for arranging the 

screen when being calculated)
• The flutter echo caused by the arrangement of surrounding loudspeaker on the side wall should be prevented in the design of 

the cinema audience hall.
• The measures for preventing the echoes should be taken on the rear wall of the audience hall.
• The strong sound absorption treatment should be performed on the end wall behind the main loudspeaker group. The average 

sound absorption coefficient is within the frequency range of 125-4000Hz and should not be less than 0.6, and the sound 
absorption coefficient should not be less than 0.4 at 125Hz.

• The installation position and requirements of the loudspeaker group should be considered for the interior decoration of the 
audience hall. When the loudspeaker makes sounds, the bracket and the surrounding structures of the loudspeaker should not 
generate the vibration noises.

• Reverberation time of audience hall
• The selection of proper reverberation time for the full audience hall should conform to the following regulations:
• When the frequency is 500 ~ 1000 Hz, the proper reverberation time range for different volumes as shown in Figure 1 should be 

adopted.
• The stereo cinema audience hall with the volume less than 500m³ should adopt the proper reverberation time range the same 

as that with volume of 500m³.
• The reverberation time and frequency characteristics should meet the regulations in Table 1 compared with the ratio of 500 ~ 

1000 Hz.
• The estimation of reverberation time should be performed respectively at six frequencies of 125Hz, 250Hz, 500Hz, 1000Hz, 

2000Hz and 4000Hz. The estimated values should be double-digit effective values.
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(recording studios and studio name, traditionally general larger space called "tent", smaller space called a "room")

Studio is a kind of functional Spaces with demanding, sound environment requires shorter reverberation time and lower levels of background noise level. The 
studio acoustic requirement is to ensure that the language is clear, no distortion, noise interference from the outside world. Quality is mainly "language clear, high 
intelligibility, followed by good fullness", under the condition of main use, has the corresponding to the requirements of the pickup reverberation time and 
frequency characteristics of inhibiting e�ect pick up sound quality defects, such as echo, 
�brillation echoes, low frequency and buzz, in accordance with the requirements of the design index of the studio to recommend appropriate USES short rever-
beration, choose suitable 
reverberation time according to interior volume, �at frequency characteristic of the reverberation time requirements.

According to the recording content, studio can be divided into two categories, music recording studio and language recording studio.

Music recording studio and can be divided into four kinds: 1, natural reverberation studio; 2, strong absorption multichannel recording studio; 3, strong absorp-
tion and combination of natural reverberation studio; 4, multi-function music studio

Language studio (room) and can be divided into: dialogue recording studio, a variety of types, dubbing studio room, etc.
Recorded the room reverberation time, recorded by the sort of show room and recording method to determine volume.
Reference value for reverberation time and allowable noise rating of technical rooms

De�nition: Mechanical wave has to be transmitted via elastic medium whose property in�uences the traveling speed of waves. 
Di�erent medium causes the re�ection and transmission of waves. The standing wave is arose as a result of interference between two 
waves with the same amplitude but traveling in opposite directions.

Simply, Speed of Sound: 340m/s; Wavelength = Speed of Sound/Frequency

For instance, calculating the wavelength of 200Hz: 340m/200Hz = 1.7 meter. With the help of formula, we are able to know what type 
and the lowest frequency of standing wave in a certain room.

Some may question, according above formula, only 57Hz can be heard in room with 6meter length? And why the speakers are 
required to provide sound from 20Hz-40kHz? Yes, if we would like to arise the sound in 20Hz, based on formula: 340m/20Hz=17m, we 
can know that a room in 17meter length is a must for full 20Hz.

Why 20Hz is highlighted by “full”? It is because frequency of sound wave is composed of positive half wave and negative half wave. 
Theoretically, a certain frequency can be heard by positive half wave or negative half wave as well. In other words, it can be made in a 
8.5 meters long room rather than a 17 meters long. However, in a 17meters long room, the full 20Hz will be lower and softer Which is 
di�erent with that in the 8.5 meters.

Standing wave elimination sound will be enlarged so that it is louder than other frequencies if the phase of re�ecting wave is the same 
as original one. The louder sound is so called standing wave.

How would the phase of re�ecting wave and original wave the same? If distance between two re�ecting wall is equal to integer multi-
ple times of half sound wave, standing wave is arose. For an example, wavelength of 100Hz is 3.4meter, half wavelength is 1.7 meters. 
In this case, 100Hz will be arose if the length or width of a room is equal to integer multiple times of 1.7 meters.

Therefore, standing wave would be arose by according length, width and height in every single room. Unfortunately, if according 
standing waves based on certain length, width and height gather together, sound of standing waves will be substantially increased.
Can standing waves be eliminated? Theoretically, suitable basstrap is able to absorb it. However, there’s side e�ect to absorb other 
frequencies as basstrap absorb more range of frequencies than only one frequency.

Moreover, a high quality basstrap cost high.
The most economical and the most e�ective way to solve this problem is to avoid it.
A-1.00:1.14:1.39 B-1.00:1.28:1.54 C-1.00:1.60:2.33

To eliminate or decrease the e�ect of standing wave, we have to �nd out the ratio that is a�ected least from standing waves. It can be 
available based on above principles. There ratios for your reference
A-1.00:1.14:1.39 B-1.00:1.28:1.54 C-1.00:1.60:2.33

A and B suit more on small rooms, C, bigger ones. These are so called golden ratios for AV rooms. Meanwhile, we have to pay attention 
to speakers location and hearing seats. With the help of above ways, we are able to �nd out the area which is a�ected by standing 
waves least so that to lower the drawbacks of it.
Will large venues it be limited by the height and divided into smaller rooms? Experiments have shown that the larger the room is, the 
less will sound be a�ected. Sound in large space, is not only light and natural, but also is a�ected by less standing waves. Low 
frequencies gain a natural downwards as well. In this case, a balance of absorption, di�usion and re�ection is supposed to be paid 
more attention to.
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Rt60 is supposed to be between 0.4-0.8 seconds -- too short, sound would be too dry Too long, sound would be not clear and annoying.

Good diffusion -- Direct sound and reflected sound diffuse evenly.

No sound focusing -- There's no big curve surface to focus the sound.

No room resonance -- Suitable room size in length, width and height to avoid standing wave.

No object resonance -- There's no resonance among objects inside this room to avoid sound pollution.

1. Room Size
A 1.00:1.14:1.39   B 1.00:1.28:1.54   C 1.00:1.60:2.33
Both A and B suit small room, while C suits the larger ones. These are so called Golden Ratio for Audio Room.
Some would put forward following questions like -- What if I have a very big room? Shall I reduce the size of my room based on above Golden Ratio? As far as I 
know, the bigger the room, the less that sound would be twisted by walls. In this way, sound will be more natural instead, though low impact of standing wave 
and natural downward extension of low frequency should be controlled. Therefore, regarding big sized rooms, adjusting for balanced absorption and diffusion is 
a must.

2. Basic Structure
Density of basic materials and thickness of structure are the keys for low frequencies to their highest function. Notes for structure and materials.
1. Wall material: -- The first choice for walls is brick solid wall, second lightweight brick. Gypsum boards or plywood boards are not supposed to be choices for 
walls.

gypsum boards
3. Floor -- Adopting carpet or solid wood floor is better It is not recommended to apply solid wood floor with back cavity which forms low frequency resonant 
cavity.
4. It is not recommended that to apply extensive cabinet, especially the front wall for main speaker. Such cabinets would destroy sound balance because of 
forming into the uncontrollable basstraps.

3. Misunderstanding of Acoustics
1. Importance of ceiling first reflection on AV acoustic environment.
Most ceiling of AV rooms are installed sound absorption materials, like fabric panel, glass fiber panels, and decorated stars etc, which neglects the importance 
of first reflection from ceiling on AV acoustic environment. If the sound 0-90degree upward based on speakers reflected firstly by ceiling was absorbed, the 3D 
acoustic image would be destroyed so that sound would lack of sense of space. Ceiling reflection plays an important role in medium and high frequency 
reflection for HIFI and karaoke. Even 360 surrounded cinema speakers rely much on ceiling reflection to achieve sound image on top.
2. The principle of sound diffusion is similar to the one of optical diffusion, being effected by surface receiving and reflecting. Based on reflection principle, sound 
diffuser is supposed to be placed on the surface of certain reflecting point. Usually at the 1st and 2nd reflecting point. Sound diffuser should be on the surface 
that receives sound to release the sound energy after diffusion. If being covered or sealed up which is a mistake that small interior design would most likely 
makes, diffuser will fail to effect.
3. Quite a few AV rooms just copy commercial cinema acoustic design without second thoughts, ignoring the acoustic characters of commercial cinema is to 
play films only and long reverberation time in big space. A private theater usually has to meet multiple demands like music hearing, Kara OK, games playing and 
studio recording except playing movies. The natural RT60 for small spaces is shorter than commercial cinemas which is always in big volume. Consequences 
of 100% sound absorption acoustic design leads to unbalanced acoustic environment with too much pressure and dryness that fail to meet requirements for 
music hearing, Kara OK, games playing and studio recording, even destroy a comfortable space for movies watching.
4. The abuse of sound absorbing materials doesn't help in sound effect but would destroys the acoustic environment instead. The application of acoustic 
materials has to be based on strict and careful calculation, knowing clearly about the frequencies excess or lost and reflection to be absorbed or reserved. 
Even the reason causes standing waves in certain frequencies has to be known by designers so that they are solved by correct solutions. Absorption, diffusion 
and reflection are approaches for acoustic treatment. Dealing with reflection from basic walls correctly is one of professional techniques for acoustics 
designers. It is likely that pasting sound absorbing materials without serious calculation leads to disruption of acoustic fields which is balanced before.
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Sustainability is an important consideration in the manufacturing of the
Acoustic Panels. Wherever possible, recyclable and environmentally r
materials are incorporated into the production process, including plastics, cotton, 
engineered wood and glass fiber reinforced materials. 

Recyclable components may also include wood sourced from self sustaining 
forests, fabrics, ceramics and chipboard. Finishing processes use ecological 
paints formulated with environmentally conscious dyes and components, without 
active solvents. 


