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1.1
In this assignment I will be working out and showing my full arithmetic solutions to the questions that are in my assignment brief. These include light and sound calculations. I will then be writing approximately 750 words on the implications of the factors of frequency and wavelength within different construction techniques. 
1.2
1) Room Index 

Rr = W x L / H (W+L)

Rr = 60 x 24 / 7 (60 + 24)

Rr = 1440 / 7 (84)

Rr = 1440 / 588

Rr = 2.45 

2) The utilisation Factor is 0.46. I have arrived at this value by using the table given to me in my class materials folder. This is dependant on the reflectance of the ceiling and wall. As it is a louvred light this also affects the outcome. 

3) The number of lamps required 

N = E x A / F x UF x LLF 

E = 200 Lux

A = 60 x 24 = 1440m2

F = 18,000 

UF = 0.46 

LLF = 0.75 

N = 200 x 1440 / 18,000 x 0.46 x 0.75 

N = 288,000 / 6,210 

N = 47 lights required 

I will round this up to 48 lights to give an even number on the rows of lights needed. 



4) My suitable layout for the lights is shown below. It is in 1:250 scale. [image: ]


1.3 Task B
1. A brick wall of area 20m2 contains a window of area 2m2.  The values of sound reduction indexes are: 50dB for the brickwork and 10dB for the window.  Calculate the Sound reduction index. 
[bookmark: _Hlk102548414][bookmark: _Hlk102547742]SRI = 10 X (log 10 (1/T))
Total area of the wall = 20m2
Total area of brickwork = 18m2
Total area of window = 2m2
To = (T1 x A1) + (T2 x A2) / A1 + A2
Where To = Overall transmission coefficient 
Where T1 = Transmission coefficient of one component 
Where T2 = Transmission coefficient of one component 
Where A1 = Area of one component 
Where A2 = Area of one component 
I must first find the overall transmission of one component to be able to calculate the sound reduction index. 
For brickwork 
[bookmark: _Hlk102548054][bookmark: _Hlk102547832][bookmark: _Hlk102547853]SRI = 10 x (log 10 (1/T))
50 = 10 x (log 10 (1/T))
5 = log 10 x (1/T)
1/T1 = 105
T1=10-5

T1 = 0.000010
For window
SRI = 10 x (log 10 (1/T))
10 = 10 x (log 10 (1/T2))
1 = log 10 x (1/T2)
1/T2 = 101
T2 =10-1
T2 = 0.10
To = (T1 x A1) + (T2 x A2) / A1 + A2
To = (10-5 x 18) + (10-1 x 2) / 18 + 2
To = 0.000018 + 0.2 / 20
To = 0.200018 / 20
To = 0.0200018
SRI = 10 X (log 10 (1/T))
SRI = 10 X (log 10 (1/0.0200018))
SRI = 10 X (log 10 (49.9955004))
SRI = 10 X 1.698
SRI for the entire wall = 17DB
2. [bookmark: _Hlk102567518]Discuss the implications of the factors of frequency and wavelength in: 

1). Building fabric resonance 

Frequencies and wavelengths can cause a building to vibrate. If a single leaf wall is on the building this could increase the amount of frequency and wavelength through building fabric resonance. If the building is exposed to wavelengths and frequencies that cause the building to vibrate, the walls could crack under the pressure that is caused by the wavelengths and frequencies. A building can be damaged depending on the foundation type, materials used, construction techniques used and shape of the building. 

The weight of a structure helps reduce vibration in a wall. 

A building can be shaped to reflect sound into taking longer paths which means less vibration is created around the building. 

Cavity absorbers can be installed into exterior walls to provide a high absorption coefficient over a very narrow band of frequencies.

Vibrations from rattling machinery travel easily through solid structures like wood, steel, concrete or masonry.​

With wood, concrete and bricks, vibrations are attenuated 2 dB in 30 meters (100 feet), while steel requires 20 times the distance for the same attenuation.​ 

Vibration isolation measures can also reduce the amount of vibration that is caused on the building. 


2). Partition wall construction technique 

The type of materials that are used on partition walls can also affect the frequency and wavelengths the travel through the entire partition. Sound is often transmitted very easily through partition walls. If the material property used in the partition wall is hard, sound and frequencies will reflect back off the partition wall. If insulation is added into the partition, it can absorb the frequencies and stop wavelengths getting through to the other side of the wall. 

Most sound is transmitted through a partition in either airborne or impact noise. 

If high noise is transmitted through partitions, the buildings occupiers could be under high noise levels. This could cause hearing damage. 

Thickness of plasterboard and how many layers are used will determine how much sound is transmitted through a wall. If there are more layers of plasterboard on a partition wall the wavelengths will have to travel longer through and object which means more sound in turn is lost. 

Designers can use concave and convex walls to adapt the path wave lengths. 

3). The Insulation material choice.
Acoustic insulation can be used. Wavelengths can cause insulation to vibrate and produce hearable sound. This can be avoided by using certain grade insulation that acoustic features. It is similar to partition walls in the way it works. Suspended ceilings with insulation and acoustic boards can be used to reduce the noise of footsteps from above floors. Some hearable sound would be transmitted through the insulation and slab, the sound that does pass through would be reflected and absorbed by these acoustic panels. They also work vice versa to stop sound from travelling up to first floor. 
More insulation will usually mean that less sound will travel through a wall. 
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