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Task A
1.
1. Room Index

RI = ( L * W) / ( Hm ( L + W ))

RI = ( 60 * 24) / 7 ( 60 + 24 ))

RI = 840 / 7 * 84

RI = 840 / 588

RI = 1.428571
 
2. Utilisation Factor       

The type of light is Fluorescent Lamps with a DLOR of 50%.
The reflectance for the ceiling is 0.3 and the walls are 0.5.
The Utilisation Factor is 0.42.
I arrived at this by finding where the fluorescent lamp is at 50% DLOR. At the top of the graph I used the ceiling which was 0.3, I found that block and I found 0.5 below it for the walls. I joined them up going from the top to the bottom and from left to right where the lines met, was the value 0.42.

3. Number Of Lamps Required

N = number of lamps required.​
E = illuminance level required (lux)​
A = area at working plane height (m2)​
F = average luminous flux from each lamp (lm)​
UF = utilisation factor, an allowance for the light distribution of the luminaire, and the room surfaces.​
LLF = light loss factor, an allowance for a reduction in light ​
          output caused by lamp deterioration.
4. A Suitable Layout

S max = 1.0 * Hm, The mounting height (Hm) = 2 metres.
S max = 1.0 * 2 = 2 metres apart ( maximum )
N = ?

E = 200 LUX

A = 1440m2

F = 1800

UF = 0.42

LLF = 0.75

N = E * A / F * UF * LLF

N = 200 * 1440 / 1800*0.42 * 0.75

N = 288000 / 567

N = 507.93

N = 508 LAMPS
 
508 lamps are required for the room.






















Task B

1.

T0 = ( T1 * A1 ) + ( T2 * A2 ) + ( T3 * A3 ) / A1 + A2 + A3

Where T0 = overall transmission coefficient​
             T1 = transmission coefficient of one component ​
             A1 = area of that component etc.

A1 =  T1 = ?, A3 = 20 – 2 = 18m2, SRI =50dB

A2 = T1 = ?, A2 = 2m2, SRI =10dB

SRI = 10 * ( LOG 10 ( 1 / T))

BRICK                                               WINDOW

SRI = 10 * ( log10 ( 1 / T ))                 SRI = 10 * ( log10 ( 1 / T ))

50 = 10 * ( log 10 ( 1 / T1 ))                10 = 10 * ( log 10 ( 1 / T2 ))

5 = log10 * ( 1 / T1)                            1 = log10 * ( 1 / T2)

1 / T1 = 10 5                                       1/T2 = 10 1	

T1 = 10-5                                             T2 = 10-1

=0.000010                                            =0.10

T0 = ( T1 * A1 ) + ( T2 * A2 ) / A1 + A2

= ( 10-5 * 18 ) + ( 10-1 * 2 ) / 18 + 2

= 0.000018 + 0.2 / 20

Average Transmission Coefficient = 0.0100009

SRI = 10 * ( log10 ( 1 / T ))
       = 10 * ( log10 ( 1 / 0.0100009 ))
       = 10 * ( log10 ( 99.9910008 ))
       = 10 * 2
SRI for the Composite partition = 20 dB



2.
What is Resonance?
Resonance is when the frequency of an object naturally occurs such as it being knocked, the point at which the object has been knocked will create a frequency and a vibration which will cause it to move such as the musical instrument a triangle and a beater. This will also create a sound that we are able to hear.
 The implications and factors of frequency and wavelength in building fabrics would be trying to get the same noise factor (barrier) throughout that on material such as plasterboard. It would have to have the same thickness throughout the sheet and for it to be tested to make sure that it let a certain amount of noise/frequency/vibration through. 
[1] The Tacoma Narrows Bridge would is a good example;
 [image: A picture containing outdoor
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As you can see in the image above which was taken from lecture notes, the sway in the bridge. This was designed for wind channelling through. The vibration from the pressure of the wind hitting the sides created this sway. The design was made to be more flexible in the middle and sterner towards the ends of the bridge where it was closer to land.

Partition Wall Construction Technique 
Lower frequencies are harder to reduce through sound barriers such as a patrician wall. A problem that happens in a partition stud wall is the hollow void on the inside of between the plasterboard of each side of the stud wall. If sound gets into this it can echo and amplify. It is called the drum affect. The second problem is air born sound and is only blocked by mass. A stud wall only uses plaster board as this barrier which can tend to be quite thin. A benefit apart form heat of insulation is it also acts as a barrier inside the stud wall, which stops it from amplifying and resonating inside. A sound board can be also placed on top of the plaster board which will help it become more soundproof. Acoustic grade plaster board can be used which will create a better barrier yet again. This all coincides with the Building Regs Part E.
Insulation material choice
The choice of material would be
· CLS timber to create the frame 
· 15 mm acoustic grade plaster board
· 60 kg acoustic mineral rockwool in between the CLS frame
· 12.5 mm plasterboard
· Sound Board on top of the plaster board.
On the next page I have drawn a diagram of the construction.
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