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Task A Brief:
A production area in a factory measures 60 metres x 24 metres x 8 metres in height.
 The factory’s work benches are set at a height of 1m above the floor level. The area’s reflectance’s are 0.3 for the ceiling and 0.5 for the walls. 
The lighting design specifies Fluorescent lamps in a recessed louvre with DLOR of 50%.  (The actual size for the luminaires is 1200mm (1.2m) in length and 200mm (0.2m) wide.)
The lighting design lumen (LDL) output of 18,000 lumens is required.
The illumination required for the factory area is 200 lux at the working plane. Light Loss Factor =0.75
1-Calculate:

1)The room index:
The room index= (L x W) / (Hm (L+W))
L= 60m
W= 24m
Hm= 7
Ri= (60x24) / 7.0 (60+24)
		     (7x84)
         1,440  /  558
Ri= 2.58 (2.6(2.d.p))

2) The Utilisation Factor (from tables)
Ri= 2.58, DLOR (50%), Ceiling reflectance’s (0.3), Wall reflectance’s (0.5)
	2.5 by 0.3/0.5 =0.46
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Image 1: A Utilisation Factor Table. (www.fireflier.com, n.d.)











3) The number of lamps required?
N= E x A      
      F x UF x LLF
E= 200
A= 60 x 24 = 1,440m²
F= 1,200
UF= 0.46
LLF= 0.75
N= 200 x 1400         =       288,000
     18,000x0.46x0.75           6,210
					   = 46.3768116 (46.38(2.d.p)) (rounded up to 48 lamps for the room so that the light can be evenly distributed throughout the production area of the factory, with even rows and columns of lamps.)

4) A suitable layout (value of S) for the lamp fittings
S max = 1.5 x Hm,
1.5 x 7 = 10.5 
As the distance size between the lamps have to be less than 10.5, I have decided that the set out of the lamps would be 4 rows of 12 lamps and have a distance of 5m and 6m with 2m and 3m gaps between the first lamp of each  row and the surrounding walls (half gaps of the 5m and 6m gaps).
[image: ]2- Draw the plan layout on a scale drawing of the factory floor indicating your ‘best fit’ design for the luminaire installation. Points on the row layout should indicate the position of the lamp centres.
Task B Brief: 
1. A brick wall of area 20m² contains a window of area 4m². The values of sound reduction indexes are: 50dB for the brickwork and 10dB for the window.
Calculate the overall sound reduction index for the entire wall:
Brickwork T1? A1 = 20-4 =16		SRI =50dB
Window    T2?  A2 =4			SRI=10dB
BRICK 					WINDOW
>SRI=10 x (log10(1/T))			>SRI=10 x (log x(log10(1/T))
>50=10 x (log10 (1/T1))			>10= 10x (log10(1/T2))
>5= log10 x (1/T1)				>1= log10 x (1/T2)
>1/T1 =105				>1/T2 = 101
>T1 = 10-5					>T2 = 10-1
>T1 = 0.00001				>T2 = 0.1

To = (T1 x A1) + (T2 x A2)
A1 + A2
      To = (0.00001 x 16) + (0.1 x 4)
			16+4
      To = 0.00016 + 0.4       = 0.40016      = 0.020008
                        20                           20
SRI= 10 x (log10 (1/T))
SRI= 10 x (log10 (1/0.020008)
SRI= 10 x (log10 (49.980008)
SRI= 10 x 1.698796321
SRI= 16.99 dB

2. Discuss the implications of frequency and wavelength in internal sound management, partition wall construction technique and insulation choice. (500 words)

There are two major properties which affect the way that a uniform vibration sounds, these are; the amplitude and the frequency. Amplitude is the vibration’s size of the vibration and this therefore determines how loud the sound is and the sound frequency is simply the vibrations speed and therefore determines the sounds pitch. (How Music Works, 2016) Wavelength is the waves size which is measured between peaks. This is the distance that a wave travels before the next wave begins. At a certain sound speed, frequency increases, the time between repetitions gets smaller and the wavelength decreases. (Wavelengths, 2018) Sound management is the way that steps can be taken to ensure that the whole management can take place in a way that can protect the environment and both human health. Certain materials and products that are used within the construction sector can be classed as either sound absorbing materials or soundproofing materials. A sound absorbing material is usually a material that is light, soft, fluffy or porous which allows it absorb an echo better. (A Quiet Refufe, 2019) A sound proofing material on the other hand is used in many homes and buildings that reduces the amount of sound that gets transmitted throughout that building. This is seen by many as a reasonably cost-effective and simple way for soundproofing a room. When soundproofing a room, wall or section of a building many soundproofing techniques involve making the wall physically ‘thicker’ this can therefore increase the soundproofing barrier by 50%-100%. However, this is not always successful as some very low sound frequencies can possibly have a wavelength of up to 5m long. Therefore, there is another way that we can sound proof a wall, this is by placing a sound proofing solution within the wall such as a mass loaded vinyl sound barrier that can act in a way of breaking up the resonance in walls and has the capacity  to absorb sound while it tries to pass through the wall. (Soundstop, 2019) In regards to the construction of partition walls, the more insulation that can physically be installed will give a better result. For example, if you construct a frame of 100mm with 100mmRockwool it will be able to reduce a larger amount of sound than a 50mm frame. Most of these walls are constructed with a 12.5mm standard plasterboard that is lightweight and a relatively small mass. With the type of insulation chosen to insulate a wall playing a huge part in how well the wall is at soundproofing, it is vital that the best insulation for soundproofing is used, and this is in fact Glass wool. Glass wool has amazing sound proofing qualities as it has a large mass, meaning that a large amount of sound can be absorbed. This is especially the case in terms of insulating and sound proofing roofs as this is certainly a better option for sound insulation rather than using the standard more commonly used rigid insulation boards. Other materials and products that are also recognised as being good sound insulation barriers are; Green Glue Soundproofing compound, resilient sound channels and soundproof drywall. (Soundproofliving, 2019)


[image: ]Image 2: Showing a roll of glass wool used as a soundproofing insulator. (www.nuclear-power.net, n.d.)
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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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