

Materials Science 
Assignment 2




Prepared for: 
A. Nantel


Prepared by: 
S. Leach













Contents
1	Task A – Part 1	3
2	Task A – Part 2	4
3	Task B – Part 1	5
4	Task B – Part 2	7
5	References	8










[bookmark: _Toc69854306]1	Task A – Part 1

[image: Image]
[bookmark: _Toc69854166][bookmark: _Toc69854275][bookmark: _Toc69854307][image: ]	
[bookmark: _Toc69854308]2	Task A – Part 2














3 [bookmark: _Toc69854309]Task B – Part 1

[image: Image]

[image: Image]





4 [bookmark: _Toc69854310]Task B – Part 2 


	
Frequency and Wavelength factors and implications:
Frequency which is measured in hertz (Hz) has a big impact on the attenuation of a noise while travelling through the air. The lower the frequency the less attenuation the wave experiences. On the flip side, the higher the frequency the more attenuation the sound will experience, this can be tested and measured in decibels (dB).
When designing a building and in particular the internals, sound management is a key consideration. As mentioned previously sound waves with different frequency behave differently. When soundwaves impact a surface, part of the acoustic energy is reflected and part is absorbed through the material. If transmission and absorption is low, then it is considered that a building is acoustically hard. 
Sound insulation is the reduction of sound energy transmitted into an adjoin airspace. Three general principles should be followed to ensure good sound insulation. The first is weight, the heavier and denser the wall or material the harder it is for vibration to pass through. The second is completeness, this requires structures to be airtight to give the best insulation. Any air gap will allow sound to pass through. The third principle Is isolation, this requires having minimum contact between room and walls as possible. 
The amount of sound reflected or transmitted from a wall depends on three variables, the properties of the barrier, size of the barrier and what the wavelength of the sound is. Low frequency wavelengths can be extremely hard to suppress, for internal walls, 1Db per inch of insulation is what will be approximately suppressed, whereas for high frequency it is closer to 4 Db of sound suppressed per inch of insulation. This is the reason bass notes are often heard through walls and travel much further then higher frequency notes. 
A way to mitigate sound pollution internally within a building is to minimise vibrations and isolate known areas that have been identified to vibrate, for example water pipes that vibrate when in use. If the pipes have been built so they are not against the structure or main fabric of the building when vibrating and making noise, the sound and vibrations will not travel through the materials and potentially cause a sound nuisance throughout the structure. Dampening materials can be used to stop structure borne sounds travelling through the fabric, they can be used in conjunction with vibration isolators. 
Partition walls are constructed with a technique that provides them with the best heat and sound insulation possible. A partition wall can be made of dense brick or blockwork which will naturally have good sound insulation as its hard to vibrate a heavy wall. However, some many partition walls are stud walls with thin plasterboard. To aid in sound insulation in the thin partition walls it is best practice to ensure minimum contact has been archived between both sides of the partition. By doing these vibrations will not be able to directly go through the fabric and will have to transmit through the air, therefore being able to reduce airborne sound and solid borne sound. A rigid stud or even something as small as a nail can affect the sound insulation of a thin partition wall.
When required in certain locations within structures, extra sound insulation will be required. To give better sound insulation to certain areas requires a good insulation material choice. Stairs within flats can cause disturbance to the residents, to mitigate against certain sounds and vibrations a sound absorbing material can be used such as, felt, cork or even rubber. These materials will absorb sound but shouldn’t be mistaken for sound insulation material. 
Due to the way soundwaves react differently with different materials there is a range of materials that can be chosen to add extra insulation. These materials combine elements to best supress the sound passing through. An acoustic isolation membrane can be added to walls, floors, and ceilings to mitigate airborne and impact sounds. It enables a higher thermal conversion of energy from an acoustic energy into a heat energy which will transfer through itself. 
(Z. Haimei, 2011), (Anon, 2021) and (Designingbuildings, 2020) provided a good source of information.
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