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Lighting Layout and Sound Index calculation
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.)
[bookmark: _GoBack]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. Room Index  –   RI =(LxW)/(Hm(L+W))                60x24 = 2.45 
                                                                                                               (7(60+24)  

2. Utilisation factor (from tables)
Using the room index, I can then locate the correct utilisation factor 0.46, as shown below.

[image: ]

3. Number of lamps –            E x A
                                     F x UF x LLF
E = 200lux, A = 1440, F = 1800, UF = 0.46, LLF = 0.75

200x1440
     1800 x 0.46 x 0.75  = 288000  = 46.37, rounded to 48 lamps. 
                                          6210

4. A suitable layout (value of S) for lamp fittings – Smax x the mounting Height (Hm)
                                                                               Smax = 1.5 x 7 = 10.5.

 
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 centers.

[image: ]Scale: 300cm to 1m
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.

Brickwork:
A1 = 20 – 4 = 16   SRI = 50db
Window: 
A2 = 4     SRI = 10 db

Brick: 
SRI = 10 x (log10(1/T))
50 = 10 x (log10(1/T1))
5 = log10 x (1/T1)
1/T1 = 105
T1 = 10-5
T1 = 0.00001

Window:
SRI = 10 x (log10(1/T))
10 = 10 x (log10(1/T2)
1 = log10 x (1/T2)
1/T2 = 101
T2 = 10-1
T2 = 0.1

Equation;    (T1 x A1) + (T2 x A2)
                          A1 + A2

     =          (0.00001 x 16) + (0.1 x 4)
                             16 + 4
    
     =         0.00016 + 0.4
                         20
     =             0.40016
                         20
    
      =           0.020008

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 = 16.99db
SRI = 17db

2.

It is vital to focus on and discuss the implications of frequency and wavelength in internal sound management. Sound is defined as ‘any pressure variation that the human ear can detect’. The pressure variation will depend on the frequency of vibrations. Low frequency of vibration is infrasound and high frequency of vibration is known as ultrasound. Pressure variations are expresses in Pascal (Pa) and represented in units as n/m2 (newton per square metre). 

Sound is measured for several different reasons, the main reasons being; to improve a building or rooms acoustics, to understand and avoid hearing damage, to provide scientific analysis for irritating sounds and to be permit precise. Commercial, industrial and residential areas have different noise pollution levels that are allowed. For example an industrial area can have higher noise pollution level than a residential area to avoid disturbance.

Frequency is the quickly varying pressure wave travelling through a medium. Frequency of sound is the number of pressure variations passing a given point per second, this is measured in Hertz (Hz), this is defined as ‘cycles per second’. The atmospheric pressure varies periodically when sound travels through air.

The wavelength is the length of one cycle of the wave, when using a graph to record measurements it is the horizontal line across. High pitched sounds will have a higher level of frequency through a cycle which is perceived as irritating by human ears. Low pitch sounds will have a lower frequency of sound waves. Pitch is the frequency of a sound as perceived by human ears.

The frequency of sound can be affected by objects in a room and by the absorption of different surfaces in the room. Different surfaces will have a absorption coefficient, when trying to manage internal sound management you will need to look at the objects in the room that can bounce/deflect sound waves and the absorption of the surfaces the sound is exposed to in the room. By working out the absorption coefficient and the area of a surface you can work out the total absorption of a surface (Absorption of surface = area of surface x absorption coefficient). The total absorption of a room is the sum of all the absorptions provided by each surface in the room.

Determining the sound transmissions coefficient will assist with internal sound management, this is the measurement of sound passing through a partition. The amount of sound that passes through the petition wall and the amount of sound energy arriving at the wall. The ear does not judge sound according to the energy content, so the ratios in the transmission coefficient need to be converted to decibels.

This can be worked out with the formula of; T = Transmitted sound energy
                                                                                Incident sound energy.

Sound reduction index is a measure of the reduction in the intensity of a sound when passing through a partition, when calculated this will help you to determine the amount of noise, this can help prevent noise pollution as you can to determine what insulation is needed for the room. 

In relation to the room in part 1 I would use cavity wall insulation and would begin by constructing the external brickwork, add the supporting timber, add cavity wall insulation and then add your internal wall partition.
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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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