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Task A
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 recessed louvre with DLOR of 50%. 
(The actual size for the luminaires is 1200mm (1.2m) in length and 200mm (0.2m) wide.)

A 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

[bookmark: _Toc69846728]A.1	Calculate the following

[bookmark: _Toc69846729]A.1.1	The Room Index

Room Index (RI) = __ (L x W) ___
                                   (Hm (L+W))


Room Index (RI) = 60m x 24m     =   1440m2    
                                 7 x 60 + 24              588            RI = 2.45

[bookmark: _Toc69846730]A.1.2	The Utilisation Factor

With help from the values of RI = 2.45, DLOR = 50%, Ceiling Reflectance = 0.3 and Wall Reflectance = 0.5. We can make use of the table below to find out the (UF) Utilisation Factor UF = 0.46
[image: ]

[bookmark: _Toc69846731]A.1.3	 Number of Lights Required

N = __E x A____                   N =___200 x 1440____   = 46.38 Lamps 
        F x UF x MF                            18000 x 0.46 x 0.75   
  
Rounded up to nearest full lamp = 47 Lamps.

For more even spread of light will use 48 Lamps.

[bookmark: _Toc69846732]A.1.4	Suitable Spacing

48 / 4 = 12 Lamps per row.

60m / 12 Lamps per row = 5m Spacing between centre of lamps. 
 
24m / 4 Lamps per row = 6m Spacing between centre of lamps.   
                                               
A suitable spacing layout for the lamps is shown below
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[bookmark: _Toc69846733]A.2 	Layout Plan

             60m / 12 Lamps per row = 5m Spacing between centre of lamps.             Half spacing between wall and first and last lamp centres = 2.5m       
[image: ]
24m / 4 Lamps per row = 6m Spacing between centre of lamps.                               Half spacing between wall and first and last lamp centres = 3m 
Total number of lamps = 48     
Task B
[bookmark: _Toc69846734]B.1	Calculate the overall sound reduction index for the entire wall

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. 

Transmission coefficient for each component using SRI = 10 x Log 10 (1/T))

	Brick Wall                                                          Window

50 = 10 x Log 10 (1/T1))                                                 	10 = 10 x Log 10 (1/T2))

5 = Log 10 x (1/T1)                                                           	1 = Log 10 x (1/T2)

1/T1 = 10⁵                                                                        	1/T₂ = 10¹

T₁ = 10⁻⁵                                                                           	T₂ = 10⁻¹ 

Transmission Coefficient                                   Transmission Coefficient
for Brick = 0.000010                                                	for Wall = 0.10


Average Transmission Coefficient Formula 	T₀ = (T₁ x A₁) + (T₂ x A₂)
                                                                                                  A₁ + A₂

T₀ = (10⁻⁵ x 16) + (10⁻¹ x 4)
                      16 + 4

T₀ = 0.00016 + 0.4                  Average transmission coefficient = 0.020008
                 20

SRI Formula       SRI =10 x Log 10 (1/T))

SRI = 10 x (Log 10 (1/0.020008))

      = 10 x (Log 10 (49.980007))
      
      = 10 x 1.69                                 Overall SRI = 17 dB




[bookmark: _Toc69846735]B.2	Implications of Frequency and Wavelength in:

[bookmark: _Toc69846736]B.2.1	Introduction

Noise transfers through sound waves. Individual sound waves have a particular frequency or pitch.  Typically noise may have many sound waves of differing frequencies, which will range from low frequency, a deep bass music or a man’s voice, all the way up to higher frequencies a crying baby, and all frequencies in between. Every one of these frequencies has its own set of sound waves that pass through your wall, ceiling or floor. Airborne sound in a house is generated by things like a television, talking, music, and computer gaming. Impact sound generated by impact causing surfaces, ceiling, walls and floors, to vibrate. It can be cause by a footstep, a chair being dragged across a floor or somebody knocking on a door. This kind of sound tends to be much lower frequency and hence tougher to eliminate (Soundstop, 2021).

[bookmark: _Toc69846737]B.2.2	Internal Sound Management

Careful consideration needs to be taken when it comes to internal sound management. Not only in the case of external walls reducing the amount of noise entering a home, but the internal acoustics also need to be considered so that the level of noise inside are comfortable. External walls act as a barrier to prevent too much external noise entering and are designed so that the whole range of frequencies of sound that come through the wall are reduced to the best possible level. High frequency sound is easier to manage as the wavelength is shorter and is absorbed more easily, Low frequency on the other hand is more difficult as the wavelength is longer and not absorbed so easily (Soundstop, 2021). 

[bookmark: _Toc69846738]B.2.3	Partition wall Construction Technique

Internal partition walls between a WC and living room, dinning room, study or bedroom should be constructed to a sound reduction index of no less than 38dB over the frequency range of 100-3150Hz (NHBC, 2021). 

Blockwork Partition
This can be constructed from brick or block with a density of no less than 600kg/mᶾ and finished with 13mm of plaster (NHBC, 2021).

 
TIMBER STUDWORK
Timber studwork is also acceptable if constructed in one of the following ways:
 
· With two layers of 12.5mm plasterboard each side and no insulation.
· With one layer of 12.5mm plasterboard each side and a 25mm mineral wool quilt.
· With 5mm plaster coat on 9.5mm plasterboard each side and a 25mm mineral wool quilt.
· With one layer of 12mm panel board each side and 75mm mineral wool quilt (NHBC, 2021). 

[bookmark: _Toc69846739]B.2.4	The insulation material choice

There are two types of noise transmissions – Airborne and impact.  Each require a different choice for effective soundproofing.
The type of insulation material choice will depend on a couple of factors.  You will need to take in consideration factors such as what type of noise you are looking to soundproof against, whether airborne or impact noise and the location of the sound you wish to reduce, above, below or from a party wall.  Dense material is the most effective soundproofing for airborne noise.  Although sound moves faster through a solid than it does a liquid or gas, the density of the noise inhibiting material is crucial.  A substance that is denser per volume has more mass per volume.  Usually, larger molecules have mor mass.  If a material is denser its molecules are larger, it will transmit sound slower resulting in reduced noise.
Resilient material is most effective for soundproofing Impact noise, or as otherwise know, structural-borne noise.  These materials tend to be more absorbent and softer.
Generally, soundproofing below (a floor) would require a dense material to help exclude airborne noise.  An example of this would be cement particle board.
Soundproofing of noise above, usually impact noise, would require a resilient material.  An example of this may be MDF fibreboard.  
To soundproof a party wall, again the best material to look to use is one that will tackle airborne noise.  Another example of this may be Gypsum Board or Mass Loaded Vinyl, which is a dense material.  
Certain soundproofing products are manufactured to combat both, usually created from a combination of materials such as chipboard, visco elastic strips, OSB and chip foam (Akoustix, 2021).   
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UTILISATION FACTOR SHEET

Reflectances
Description Typical Basic Ceiling 07 0.5 & 0.3
of fitting. outline LOR | downward | Walls 05 0.3 o7 05 0.3 0.1 5 0.3 o7
LOR% Roorm
index
Aluminiom ) 039 036 0.33 039 036 0.33 .3 0.35 0.33
industrial 70 o8 0.48 0.43 0.40 0.46  0.43 0.40 .4 0.43 0.40
reflector, 1.0 0.52 0.a8 0.45 052 o048 0.45 .5: 048 0.45
aluminium 125 0.56 0.68 .50 056 053 0.49 .56 0.52 0.42
or enamel 1.5 0.60 057 0.54 059 057 0.53 0.5¢ 0.57 0.53
high-bay 2.0 065 0.6z 0.69 063  0.60 058 0.63 0.59 0.57
roflector 25 o.e7 0.64 0.62 065 062 0.61 0.65 0.62 0.60
3.0 0.69 0.66 0.64 067 064 0.63 0.6 0.64 0.62
4.0 0.71 0.68 0.67 069 067 0.65 0.6 0.66 0.64
5.0 0.72 0.70 0.69 071 069 0.67 0.7 0.67 0.66
Near-spherical 0.6 0.28 0.22 018 025 020 0.17 0.22 o.18 0.16
diftuser, 50 o8 0.39 0.30 0.26 033 o028 0.23 0.2; 0.25 0.22
open beneath 1.0 0.43 0.36 0.32 038 034 0.20 0.3 0.29 0.26
1.25 0.48 0.41 0.37 042 o038 0.33 0.34 0.32 029
1.5 0.52 0.46 0.41 046  0.41 037 0.3: 0.35 032
2.0 0.58 0.52 c.47 050 0.8 0.43 0.42 0.39 0.36
25 0.62 0.56 o.52 0.54 050 0.47 0.45 0.42 0.20
3.0 0.65 0.60 0.56 057 0.8 0.50 0.4 0.45 0.43
4.0 o8 o.64 061 060 056 0.54 05 0.48 0.46
5.0 071 0.60 0.65 o062 059 0.57. 0.53 0.50 o.48
Recessed louvre 0.6 0.28 0.25 0.23 0.28 0.25 0.2 0.28 0.25
0.23 g
trough with 50 0.8 0.34 0.31 0.28 033  0.30 o.28 0.3 0.30 0.28
optically p 10 0.37 0.36 0.32 037 034 0.32 0.3 034 0.32
designed 125 0.40 0.38 0.35 040 037 035 0.4 0.37 0.35
reflecting 1.5 0.43 0.41 0.38 a4z  0.40 038 0.4 0.39 0.38
surfaces 2.0 0.46 0.44 0.42 045  0.43 0.41 0.4 0.a2 .41
[~ 25 0.48 0.46 044 0.47  0.45 0.43 048 0.44 0.43
a0 0.49 0.47 0.46 0.48 0.6 0.45 0.47 0.45 0.a4
4.0 0.50 0.49 0.28 049  0.48 0.47 0.48 0.47 0.26
5.0 0.51 0.50 0.49 050  0.49 0.48 0.49 0.48 0.47





