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Introduction
The following assessment will calculate two separate equations. The first equation is for lighting in a factory production area that measures 60metres × 24metres × 8 metres in height following from the answer to the equation, a lighting layout will be provided. The second equation will be a sound reduction equation for a brick wall with an area of 20m2 with a window in the wall which has an area of 4m2.. To conclude the assessment will discuss frequency, wavelength and sound management in construction.

Lighting equation
RI = (L×W) / (Hm(L + W))
Where	L    = Length of the room
	W = Width of the room
	Hm = Height of the luminaire measured from the working plane 	          

                                             RI= (60 × 24) / (7(60 + 24)) 
                                                  = (1440) / 7 (84)
                                                  = 1440 / 588
                                                  = 2.45
From using the table below the correct utilisation factor based on the lights specified being Fluorescent lamps and the areas reflectance being 0.3 for the ceiling and 0.5 for the walls and the room index being 2.45 is 0.46.

 [image: ]

Number of lamps required
N= E×A / F × UF × LLF
Where:
· N = Number of lamps
· E = Illuminance level required (200 lux)
· A = Area of working plane Height (1440)
· F = Average luminous flux from each lamp (18,000 required overall)
· UF = utilisation factor, an allowance for the light distribution 
Of the luminaire and the room surfaces. (0.46)
· LLF = light loss factor, an allowance for a reduction in light 
	Output caused by lamp deterioration and dirt (0.75)

                                       = 46.37

Therefore the number of lamps required would be 48.
Suitable layout for the lamps (value of S)
Suggested layout 4 rows of 12 lamps
Check spacing using Smax
Smax = 1.5 × Hm , the height of the room is 8 metres minus 1 metre for the height of the factory work benches. 
Therefore: Smax = 1.5 × 7 = 10.5metres maximum distance apart of the lights.
As such the suggested layout will be satisfactory as long as the lamps are no longer than 10.5metres apart.
From the drawing below you can see that this is the case.
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Sound Equation
A Brick wall of area 20m2 with a window area of 4m2. The sound reduction values are 50db for the brick work and 10db for the window.

	Brick
SRI = 10× (log10 (1/T1))
50 = 10× (log10 (1/T1))
5 = log10 (1/T1)
1/T = 105
T = 10-5
= 0.000010

	Window
SRI = 10× (log10 (1/T1))
10 = 10× (log10 (1/T1))
1 = log10 (1/T1)
1/T = 101
T = 10-1
= 0.10




	T0  = (T1 × A1) + (T2 × A2) ÷ A1 + A2
= (10-5 × 16) + (10-1 × 4) ÷ 16 + 4
= 0.00016 + 0.4 ÷ 20
= 0.020008 Average trans coefficient 




	SRI = 10 × (log10 (1/T1))
= 10 × (log10 (1/0.020008))
= 10 × (log10 (49.980007))
= 10 × 1.69
= 16.9
= 17db







What is sound?
[image: ]Villanueva (2010) describes sound as a pressure wave. Sounds are created through vibrations, be it through instruments, humans talking or machinery and vehicles.  The sound waves are then carried further away from the source through a medium. The higher the frequency the shorter the wavelength. Air is the most likely medium for sound to be carried through which is at a speed of 340 metres per second. Humans are generally able to pick up sound vibrations between 20 to 20,000 Hz, any frequencies higher or lower than this are usually unable to be processed, and though as we get older these frequencies can change often resulting in hearing less. 

Internal sound management
Sound can often be a nuisance to us especially when we would require at least a moderate amount of quietness, for reasons such as studying, relaxing or even sleeping, it is important to consider how we can help reduce noise levels through building designs and materials. In order to correctly identify the most suitable materials for sound reduction it is important to understand the two types of sound which are Airborne sound and Impact sound and how sound is reflected off different types of materials.
Airborne sound comes directly from the original source and travels through the air, such noises radiate from cars, aircrafts or even people talking.
Impact sound is an impact with a solid material, such as a ball being kicked against a wall or a drill drilling through a wall. 
Dependant on surroundings and location of a building there will be a need for different levels of external sound management. In the country, a building set in its own grounds with not a lot around would need less sound reduction than a flat in the middle of London with the busy roads, people and aircrafts flying close by.
[image: Image result for best insulation for soundproofing timber frame partition]When looking at materials with internal sound management in mind, materials with good absorption are required. Partition walls would be best built in timber frame studwork of around 100mm thickness, this allows enough space for adequate mass for sound insulation. As well as using insulation you could also use sound rated plaster board as opposed to standard plasterboard, Fibre glass insulation is more than adequate and provides great sound absorption as well as being more cost effective than similar materials available. 
Whilst using adequate materials in the construction of a property to control sound management, the way each room is furnished can also greatly impact the way noise travels. By fitting a carpet as opposed to hard wood/laminate or a tiled floor can make a big difference, due to the carpet being able to absorb noise, where as hard flooring will reflect the noise and in essence will bounce back off the flooring. 

The testing on sound insulation, airborne and impact testing in construction is required and covered by the Buildings Regulations Part E.
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Reflectances

Description Typical Basic Ceiling 07 05 03
of fitting outine LOR | downward | Walls 05 03 0.1 05 03 0.1 0.5 03 0.1
LORS%. Room
index
Auminium 06 039 03 033 039 036 033 039 035 033
industrial 70 08 048 042 040 046 043 040 046 043 040
reflector, 10 052 04S 045 052 048 0.45 052 048 045
aluminium 125 056 058 050 056 053 0.49 056 052 042
or enamel 1.5 060 057 054 059 057 053 059 057 053
high-bay 2.0 065 06z 059 063 060 058 063 059 057
refiector 25 067 064 062 085 062 061 065 062 060
3.0 069 066 064 067 064 063 067 064 062
40 071 068 067 069 067 065 069 066 064
50 072 070 069 071 069 067 071 067 086
Near-spherical 06 028 022 018 025 020 0.47 022 018 016
diffuser, 50 08 039 030 026 033 028 0.23 027 025 022
open beneath 10 043 036 032 038 034 029 031 029 026
125 048 041 0837 042 038 033 034 032 029
15 052 046 041 046 041 0.37 037 035 032
20 058 052 047 050 048 043 042 039 036
25 062 056 052 054 050 0.47 045 042 040
30 065 060 056 057 053 0.50 048 045 043
4.0 068 064 061 060 056 054 051 048 046
50 071 060 085 062 059 057 053 050 048
Recessed louvre 06 028 025 023 028 025 023 028 025
0.23
trough with 50 08 034 081 028 033 030 0.28 033 030 028
optically 10 037 036 032 037 034 0.32 037 034 032
designed 125 040 038 035 040 037 0.35 040 037 035
reflecting 15 043 041 038 042 040 038 042 039 038
surfaces 2.0 046 044 042 045 043 041 044 042 041
25 048 046 044 047 045 043 046 044 043
30 049 047 046 048 046 045 047 045 044
40 050 043 048 049 048 0.47 048 047 046
5.0 051 050 049 050 049 0.48 049 048 047
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NOTE: *C* stands for compression and "RY stands fos sefaction




