Semester 2 – MATERIALS AND BUILD WRITTEN
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Part B part 2

A) A building’s internal design and services support
When considering sound, the most noticeable place a sound is reflected in a house is the bathroom. Bathrooms are notorious in my households for their echoes. But why’s this? Simply put it, the materials typically used to construct a bathroom are hard with smooth surfaces. Therefore, the sound will reflect off these hard surfaces as the sound waves struggle to penetrate the surface of the material. As the sound waves struggle to pierce the material it is then reflected off the surface creating an echo. In addition to this, the larger the space in addition to hard surfaces, the greater the echo. As large rooms are subject to multiple reflections, the persistence of the sound will cause reverberation meaning it will take longer for the sound to decay in a room. Reverberation leads to an increase in ambient noise levels meaning the sound will appear greater in the given space. Due to the reflection of sound in an enclosed space, the quality of speech will decrease (harder to understand other people speaking) as sound is muffled from the repetition of reflecting sound waves. To mitigate this issue in an enclosed space is to ensure that the sound is reduced to an intensity of 60 dB from its initial value from the source of reflection.

B) A partition wall’s construction technique
Partition walls are constructed as a divider wall meaning there’s a plasterboard with an air gap followed by another plasterboard. It’s important to consider that the speed of sound is subject to compression. This occurs when the material deforms under pressure. When evaluating the cavity in the partition wall, we can see that the air travelling within the wall can be easily compressed which essentially lowers the ambient pressure within the given space. In addition to this, the speed of sound through air travels between 335 and 345 ms^-1 which varies depending on the room temperature and humidity. Whereas the speed of sound through a solid is far greater than the speed of air. The speed of sound is slower due to attenuation which is essentially the reduction of sound through air. When considering how small the partition walls are with the speed of sound, we can expect the sound to travel directly through the wall without much muffling despite the attenuation of sound. To reduce the sound travelling through the wall, you can introduce green glue which acts as a damping and noise proofing compound. This essentially dissipates the sound vibrations between the two plasterboards. 

C) The choice of insulation type available
When the temperature of the room is increased, sound waves disperse uniformly in all directions meaning the sound pressure waves travel freely as the molecules travel quicker. Different types of insulation affect sound waves differently. For example, fiberglass insulation helps to soundproof the given space by absorbing the sound, however, thermal insulation traps both the temperature and sound by resisting the passage of sound through a barrier that absorbs the vibrations. Any sound that passes through the insulation will be suppressed and considered to be residual noise. When reviewing airtight buildings, any gap that allows the passage of air will then reduce the insulation. To determine how effective sound insulation can be, the two variables that affect these measures is the frequency of the sound and the density of the wall/material. To provide adequate soundproofing in houses/office buildings, fiberglass insulation would be most appropriate as it absorb sound and like mentioned above, fiberglass batt is thick and extremely dense.
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