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Task A
1.1  My first calculation will be the room index of the production area within the factory.
    RI        =           (L x W) 
                              (Hm (L + W))
         RI        =           (60 x 24)
                             (7 x (60 + 24))
         RI        =            1440
                                  7 x 84
         RI        =             1440
                                     588
         RI        =              2.45
1.2 [image: ] Now that I have the room index, I can work out the utilization factor from the table below.






I used the Recessed louvre fitting with a LOR % of 50, the ceiling reflectance’s of 0.3 and wall reflectance’s of 0.5. I then got my room index of 2.45 and rounded it up to use the 2.5 value on the table, this then gave me the utilization factor of 0.46
Utilisation factor = 0.46
1.3  Now that I have both the room index and utilization factor value, I will work out how many lamps are required within the production area of the factor.
N          =         E             X             A
                        F    X    UF   X    LLF
N          =         200         X         1,440
                     18,000   X   0.46   X   0.75   
N          =                   288,000
                                     6210
N          =          46.38 = 48 lamps required
1.4  I will use the number of lamps required to work out what spacing the fittings need to be within the production area.
S max     =      1.5    x    7 (Hm)
S max     =       10.5 metres apart (Maximum)
[image: ]       2.0 Below is the completed drawing of the positions of the light fittings, this drawing includes the fittings with equal spacings and the surrounding spacings being half the size of the internal spacings.

Task B
In this task I will be calculating the overall sound reduction index for the entire wall.
For the brickwork: T1= ?,          A1 = 20-4 = 16m2          SRI = 50dB
For the window:    T2 = ?,          A2 = 4m2                        SRI = 10dB 
I will now use the following SRI formula: SRI = 10 x (log10 (1/T))
Brickwork
SRI = 10 x (log10 (1/T))
50 = 10 x (log10 x (1/T1))
5 = log10 x (1/T1)
1/T1 = 105
T1 = 10-5
T1 =0.000010 transmission coefficient for brickwork
Window
SRI = 10 x (log10 (1/T))
10 = 10 x (log10 x (1/T2))
1 = log10 x (1/T2)
1/T2 = 101
T2 = 10-1
T1 = 0.10 transmission coefficient for window




T0      =      (T1 x A1) +(T2 x A2)
                         A1 + A2
T0     =      (10-5 x 16) + (10-1 x 4)
                          16 + 4 
T0     =      (1.6 x 10-4) + 0.4
                           20
T0     =      0.40016
                     20
T0       =      0.020008

SRI   =     10 x (log10 (1/T))
SRI   =     10 x (log10 (1/0.020008))
SRI   =     10 x (log10 (49.980007)
SRI   =     10 x 1.69
SRI   =     16.9
SRI for the entire wall is 17dB
2. Implications of frequency and wavelength in internal sound management,
partition wall construction technique and insulation choice.
What is sound?
Sound is defined as ‘any pressure variation that the human ear can detect’
There are two different type of sound, these are infrasound and ultrasound. Infrasound are frequencies which are too low, low frequency sound has significant acoustic energy in frequency range 8 to 100 Hz which has a more annoying affect to comfort level. Below 20Hz while ultrasound are frequencies which are over 20,000Hz.
Definitions of factors of sound
Frequency of sound is defined as the number of pressure variations passing a given point per second is called the frequency of sound and is measured in Hertz (Hz) which is defined as ‘cycles per second’. 
The wavelength is the horizontal length of one cycle of the wave.
Speed of sound
[bookmark: _GoBack]The speed of sound is affected by the substance in which it is travelling through, for instance if it is travelling through the air at 0⁰C it will travel at 331 m/s. Within construction, if sound is travelling through a glass (Pyrex) partition then the speed of sound will be much faster at around 5640 m/s. Sound waves travel much faster through liquid and solid substances. The greater the compressibility, the slower the passage of the wave. Gases are easiest to compress, followed by liquids and then solids.
Sound transmission
Sound passes through partitions by converting to mechanical vibration within the material in which the wall has been built. The sound transfer is classified as either airborne or impact (structure bound) sound.
Airborne sounds get radiated from a source directly and then travels through the air i.e the sound of traffic passing a home. Structure borne sounds travels through solid materials usually in direct mechanical contact with the sound source or form an impact on that material i.e a knock on the door of your house.
Cavity absorber
Cavity absorbers are enclosures of air which have one narrow opening. This opening then acts as an absorber when air within the opening is forced to vibrate, this results in the drag of air removing energy from the sound waves. Some cavity walls may contain material other than air and will form part of the continuous structure i.e perforated acoustic tile. Cavity walls can provide high absorption coefficient over a very narrow band of frequencies, this does depend of the internal design of the building.
Behavior of sound
There are three possible outcomes when a sound wave hits a barrier, these are:
1. The reflected sound energy (Er) contributes to the sound field in the room
2. The absorbed sound (Ea) dissipates as heat
3. The transmitted sound energy (Et) propagates away through the boundary layer
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