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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 reflectances 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

1: Calculate:

1)    The Room Index       
2)    The Utilisation Factor (from tables) 	
3)    The Number of lamps required 
4)    A suitable layout (value of S) for the lamp fittings 


2.   Draw the plan layout on a scale drawing of the factory floor indicating 
      Your ‘best fit’ design for the luminaire installation. 


    
1. Calculate

1) Room Index
Formula -                                RI = (L x W) / (H (L + W))
RI = (60 x 24) / 7 x 84
 RI = 1440 / 588 = 2.45
RI = 2.45
2) Utilisation Factor
The RI is 2.45. With 2.5 being the closest number on the utilisation table to this I will use 2.5 as the room index. This gives me a utilisation factor value of 0.46.
UF = 0.46
[image: ]


3) The number of lamps required

Formula –                                      N = E x A    
F x UF x LLF

E = 200 lux, A = (60x24) = 1440 m2, F = 18,000, UF = 0.46, LLF = 0.75

N = 200 x 1440 / 18,000 x 0.46 x0.75
N = 288,000 / 6210
= 46.38
Lamps Required = 48 
As 46.38 is not a whole number I will round it up to nearest even number which is 48 as it will create a more suitable layout for the lamp fittings.

4) Value of S

Formula –                        S max = 1.5 x Hm

The room is 8m high, Factory work benches are set at a height of 1m above floor level meaning Hm = 7m
S max = 1.5 x 7
S max = 10.5m
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2.Draw Plan
Plan Layout for Luminaire Installation
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Task B
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.  

Formula –            T0 =            (T1 x A1) + (T2 x A2) 
 A1 + A2
Brickwork
SRI = 10 x (log 10 (1/T))
50 = 10 x (log 10 (1/T1))
5 = log 10 x (1/T1)
1/T1 = 105
1/105 = T1
T1 = 10-5           = 0.000010

Window
SRI = 10 x (log 10 (1/T))
10 = 10 x (log 10 (1/T2))
1 = log 10 x (1/T2)
1/T2 = 101
1/101 = T2
T2 = 10-1           = 0.10

Brickwork
A1 = 20 – 4 = 16m2
Window
A2 = 4m2



T0 =                              (T1 x A1) + (T2 x A2) 
A1 + A2

(10-5 x 16) + (10-1 x 4)
16+4

0.00016 + 0.4
20

                 0.40016 = 0.20008
20
Total wall
SRI = 10 x (log 10 (1/T))
= 10 x (log 10 (1/ 0.20008)
= 10 x (log 10 (4.9980008)
= 10 x 0.699

SRI = 6.99 dB














1. Implications of frequency and wavelength in internal sound management

Sound is defined as ‘any pressure variation the human ear can detect’. Sound can travel at different speeds, depending on the medium. For example, in air its speed it approximately 340 metres per second.
The human ear can detect variations as little as 20 micro pascals and up to a million times this at 20 pascals which is the same as 120dB. 
The frequency of sound is defined as ‘The number of pressure variations passing a given point per second’. This is measured in Hz. Whereas the wavelength of a sound wave will determine the pitch that we here. Meaning that long wave lengths produce a low pitch or tone and short wavelengths produce a high pitch or tone. Wavelength is measured in metres. 
It is important that we understand sound and that we can measure it. By measuring sound, we can improve the way we live by improving buildings and infrastructure. For example, opera houses and theatres are built in a way to increase the quality of sound that we here so that we enjoy what were listening too. Alternatively, there are ways to minimize sound and dull it out so that we can avoid hearing it. Everything we see has been determined by sound, even our motorways which are often lined with trees, this is to absorb the sound and stop it travelling further than it needs to go which could be a nuisance. 
When constructing a building it is important to think about noise and how it will affect a structure externally and internally. Reverberation is a large factor in this depending on the use of the room. For example, Short reverberation times are necessary for clarity of speech. Longer reverberation times are required to enhance the quality of music. For rooms with little absorption reverberation can be calculated with the Sabine formula which is t=0.16V / A. For rooms with high absorption a more accurate formula known as the Eyring formula can be used. The Eyring formula is         t=0.16V / S log (1-a). These formulas should be used to determine what materials to use when building to control noise. Controlling noise is important as it can cause damage through vibration. To control noise along its path sound absorbing materials can be put in place to reflect sound and reduce it travelling through a structure to avoid resonance. Sound insulation has 3 main categories first of which is weight. Heavy weight structures are proven good insulators of sound. The Mass law states that ‘the sound insulation of a single leaf partition rises in proportion to its mass’. The insulation value increases by 5 or 6 dB for each doubling of the mass. Secondly is completeness, this is ensuring that structures are airtight. If air can pass through a structure so can noise. Lastly is isolation. This is minimizing the physical contact between 2 surfaces for example using an air gap. Sound insulation can be measured using the sound reduction index where measurements are taken from both sides of the partition to find out how will the partition is insulated. I believe that isolation is the best form of insulation as it is proven that sound travels the slowest through gas rather than a solid or liquid. 
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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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