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This utilisation table was required from a local lighting company
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1. Internal sound management
When choosing an internal sound control system there are a number of factors that must be considered in regard to frequency and wavelength. Frequency is measured by the total number of waves produced in one second. If you take sounds of the same volume, a sound with a lower frequency will penetrate through a wall easier in comparison to a sound with a high frequency. This is due to the fact that sounds with lower frequencies will not lose as much energy when passing through a solid object in comparison to sounds with higher frequencies. Lower frequency sounds also pass-through objects easier because they have a longer wavelength and create a higher vibration in the wall, meaning the sound seems to have a higher volume.
There are two types of sound to combat in internal sound management, airborne sound and impact sound. Airborne sounds are things like talking, music or television. Impact sounds are things such as doors closing and footsteps. These are all potentially noises that could be heard from a neighbour. As most of these noises would more than likely have a low frequency, a large wavelength will travel through walls leaving the energy that does not get absorbed to vibrate our ear drums causing us to hear undesired sounds.
When managing sounds, we ideally want to disrupt many frequencies from the spectrum, especially low frequency sounds as they are the most disrupting. This can be challenging to do as some low frequency sounds have a wavelength of up to 5 metres.
We need to distinguish between the loudness of the noise and the frequency/pitch of the noise. In general, as sounds of the same volume pass though a wall, the low bass frequencies will penetrate the wall more easily than the high frequencies. Low frequency sounds lose less energy as they pass through a solid object. This is for two reasons; their longer wavelength, and the fact that low frequency sounds create resonance/vibration in walls and this helps propagate the passage of sound.
he goal when trying to soundproof a wall is to add acoustic materials which will combat, as best we can, the whole range of frequencies of sound that are coming through the wall.
This is best achieved by utilising several different products that are constructed in different way and aimed at combatting different parts of the frequency spectrum. 

Each frequency has a different wavelength. The deeper the sound you are hearing the longer the wavelength.  The noises from neighbours that people hear are invariably lower frequencies, and they transmit though walls, floors and ceilings with greater success. They lose significantly less energy when travelling through the solid object than higher frequencies. The residual energy remaining once the wave has passed through the wall is the energy that vibrate our ear drums and cause us to hear.

For the best effect, when we disrupt the passage of sound we want to disrupt right across the whole frequency spectrum especially those low frequency sounds. When tackling low-frequency sound there are two best practices:

Firstly, increase the thickness of the wall. However, bare in mind that very low frequency sound can have a wavelength of 5 metres or more. Whilst making walls thicker will improve things more from a low frequency perspective, it isn't the most effective solution for most people;
Alternatively, apply a soundproofing solution that will focus on the introduction of many different specialist materials that will act to break up the resonance in walls and effectively absorb the sound as it passes through the wall.
This is the sound generated by impact energy causing a surface, typically a ceiling, but also walls and floors, to vibrate. It can be cause by a footstep, a chair scraping across a floor or somebody knocking on a door. This kind of sound tends to be much lower frequency and hence tougher to eliminate.



2. Partition wall construction technique
Partition walls can be made from a range of materials such as plasterboard, bricks, blocks etc. Partition wall structure differentiates depending on what materials have been used to construct it. Usually, partition walls are thin as they are often used to create rooms and spaces within a structure. In terms of plasterboard walls, they are poor regarding noise reduction. Plasterboard is very thin and is not very dense, making it prone to vibrate more due to soundwaves, allowing noise to travel through. As plasterboard walls have a cavity in the centre, often wavelengths will increase as the sound waves will get trapped in this cavity and bounce/reflect and forth until exiting, this amplifies the vibrations and sound, often making the noise louder. As low frequency sounds are common in buildings and houses a cavity can be an issue if precautions are not taken. If a partition wall has a cavity ideally insulation should be installed to absorb the soundwaves. When insulation is installed in a cavity soundwave pass through and absorbed, this energy is then turned into heat energy. 
Partition walls can offer superior privacy if they are designed correctly. For a partition wall to be effective in sound proofing it does not just have to be able to absorb soundwaves. The reflectance of sound waves can be used to our advantage and can be effective for managing ranging frequencies. A channel can be made in a double stud partition wall to help guide the sound wave, acting as a medium of sound absorption.
3. Insulation material choice
When choosing an insulation material, it is important to consider the effects of wavelength and frequency. There are many different types of insulation materials that can be used such as rolls, foam and sprays.
 Foam is used commonly as sound proofing insulation. There are two types, sound absorbing foam and sound blocking foam. Sound absorbing foam is lightweight and soft. The structure of the foam is very open making it flexible. The open structure allows soundwaves to be directed, to make less vibrations. This is effective with low frequency sounds that have a large wavelength. The flexibility allows it to absorb sound energy and turn it into heat. 
A sound blocking foam is harder for soundwaves to penetrate through. As it has a tighter cell structure making it more dense and thicker.
Wool rolls are also used as heat and sound insulation. Mineral wool is often used to fill in a cavity causing less vibration on the outer walls as like foam it absorbs soundwaves and transforms it into heat. Wool works well for low frequency sounds and there are a lot of different types on the market to choose from. Wool can be compacted more and more to increase the mass/density depending on the frequency of the average soundwaves that are trying to be controlled.
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