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        Task A 
A room measures 20 m by 6 m by 3 m in height requires a service illuminance of 600 lux on the work surfaces which are set 1 m above the floor. The luminaire mounting height is 2 m above working plane. The 65W Aluminium Industrial reflector lamps (with incandescent bulb) chosen have a luminous efficacy of 70 Lumens per W. They are to be mounted from the ceiling in luminaires which have a DLOR of 70%. The room reflectance's are 0.5 for the ceiling and 0.5 for the walls. The Light Loss Factor is 0.7.
1. : Calculate:

1)    The Room Index
RI = (L x W) / (Hm (L + W))

L= 20m, W = 6m, Hm = 3m – 1m = 2m

Substituting Values

RI = (20 x 6) / (2 (20 + 6))

RI = 120 / 52

RI = 2.30     

2)    The Utilisation Factor (from tables) 
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Description Typical Basic Csiling o7 05 03
of itting outline LOR | downward | Walls 05 03 01 05 03 01 05 03 01
LOR% ‘Room
index
Auminium 06 039 03 033 039 036 033 039 035 033
industriel 70 08 048 042 040 046 043 040 046 043 040
reflector, 10 052 048 045 052 048 045 052 048 045
aluminium 1.25 056 05 050 056 053 049 056 052 042
or enamel 15 060 057 05¢ 059 057 053 059 057 053
high-bay 20 065 06z 059 063 060 058 063 059 057
reflector 25 067 064 082 065 062 061 065 062 060
30 069 066 064 067 064 063 067 064 062
40 o071 068 067 069 067 065 069 066 064
50 072 070 069 071 069 067 071 067 086
Near-spherical 06 028 022 018 025 020 017 022 018 016
diffuser, 50 08 039 030 026 033 028 023 027 025 022
open beneath 1.0 043 036 032 038 034 020 031 029 026
125 048 041 037 042 038 033 03¢ 032 029
15 052 046 041 046 041 037 037 035 032
20 058 052 047 050 048 043 042 039 036
25 062 05 052 054 050 047 045 042 040
30 065 060 056 057 053 050 048 045 043
40 068 064 061 060 056 054 051 048 046
50 071 060 065 062 059 057 053 050 048
Recessed louvre 06 028 025 023 028 025 023 028 025
023
trough with 50 08 034 031 028 033 030 028 033 030 028
optically 10 037 036 032 037 034 082 037 034 032
designed 125 040 038 035 040 037 035 040 037 035
reflecting 15 043 041 038 042 040 038 042 039 038
surfaces 20 046 041 042 045 043 041 044 042 041
25 048 046 044 047 045 043 046 044 043
30 049 047 046 048 046 045 047 045 044
40 050 049 048 049 048 047 048 047 046
50 051 05 049 050 049 048 049 048 047





 

With the help of values RI = 2.30, DLOR (70%), ceiling reflectance (0.5) and wall reflectance (0.5), We can make use of tables to find out UF.
UF = 0.65

3)    The Number of lamps required 
                     E  x  A

N  =   -------------------------------
             F    x   UF   x   LLF

E =  600 lux, A = 20m x 6m = 120m2, F = 65 W x 70 Lm / W = 4550 Lm  UF = 0.65,    LLF = 0.7
Substituting values 

N =      600 x 120          =   72,000  =  34.77  = 35 Lamps
        4550 x 0.65 x 0.7  =    2070  
Due to the minimum specified acceptable standard being at least 70% of the maximum illumination level allowed I will be using 36 lamps instead of 35 to ensure an even number of lamps used.
       4)    A suitable layout (value of Smax) for the lamp fittings
              For filament lamps in direct luminaires, Smax = 1.0 x Hm
                     Smax = 1.0 x Hm, The mounting height (Hm) = 2 meters.


Smax = 1.0 x 2 = 2 meters apart
The Suggested layout is correct if the maximum distance between  lamps is less than 2 meters.

Due to using 36 lamps I will be using a layout of 3 rows of 12 lamps
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.

My best fit design for the luminaire  
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.  
For the brickwork : T1 = ?            A1 = 20 – 4 = 16m2  SRI = 50dB
For the window : T2 = ?
               A2 = 4m2                  SRI = 10dB
SRI = 10 x (log10 (1/T))    
Brickwork : 

50 = 10 (log10 (1/T1))
 5  = log10 (1/T1)

1/T1 = 105
T1 = 10-5
T1 = 0.000010
Window :

10 = 10 (log10 (1/T2))

 1  = log10 (1/T2)

1/T2 = 101
T2 = 10-1
T2 = 0.10
T0 = (T1 x A1) + (T2 x A2)
                 A1 + A2
      = (10-5 x 16) + (10-1 x 4)
  
16 + 4
     =      0.00016  +  0.4
                    20

=            0.020008

Using SRI formula and substituting 
SRI    =    10 x ( log10 (1 / T))

          =    10 x ( log10 (1 / 0.020008))

          =    10 x ( log10 (49.98)
          =    10 x 1.69
          SRI  = 17 dB
2. Define frequency and the wavelength of a sound, and discuss the implication of dealing with these two parameters in:
 (a) A building’s internal design and services support

 (b) A Partition wall’s construction technique

 (c) The choice of Insulation type available
The Wavelength of sound is the horizontal length of one cycle of the wave. The frequency is defined as the number of vibrations per second and is related to the period in Units of Hertz. The equation for frequency is f = 1/T. There are many factors that can affect the wavelength and frequency in a design of a building one of those factors is the height of the ceiling. The higher the ceiling the better acoustic level because the wave has further to travel before it bounces back down, however sound is sensitive and can get lost above our heads in the dead space which can cause an echo. (B.Gray, 2022) The basics of a internal design is the more furniture in a room the better acoustic level. The softer the furniture the better the absorption of sound waves is. In design if the ceilings are too low then this can lead to too much reverberation. Walls should have items to soften noise reverberation within the room, pinboard are a cheap way of doing this but in something like a dining hall or swimming pool you don’t have pinboards and so fabric acoustic panels are often placed around the walls or even vertical timber slats on fabric panels.  Resonance can occur if the interior of the building has mechanical systems that are revealed, Ideally all high-level M&E services should be hidden above a ceiling as if your design was to have no ceiling to expose the services then there are acoustic issues where the noise reverberates off the metal surfaces of the M&E equipment. (C.Jones, 2020) 
There are many different materials that can be used to construct a partition wall. One of the main ways to limit the amount of waves going through a partition wall is through increasing the thickness of the wall but you can’t always construct a large thick wall as it’s not going to be cost effective and you have to think about the economy. (Saint-Globain, 2022) Therefore companies use a ‘mass-spring-mass’ principle to limit the amount of sound waves going through the wall. If we take for example a cavity wall some sound waves are reflected off the partition wall but some waves are transmitted through the wall depending on the thickness of it. The waves that are then transmitted through the first partition wall then reflects once again on the second wall which absorbs the sound better. 

When choosing insulation a soft spring would be a better choice than a hard insulator because the sound waves can be absorbed better where as with a solid insulator more waves would reflect of the surface of it. Most companies use a mineral wool it is a heavier insulation and therefore absorbs the sound better but it depends on what the nature of the sound is because that can effect what insulation is used. (Insulation Info, 2023) In modern schools and offices they are designed with acoustic insulation boards to improve the acoustic level in a room, this ensures the DB rating is kept low and Acoustic building regulations are met. Another positive of using insulation is that it reduces the amount of reverberation in a room, it stops sound waves bouncing back into a room and causing bad sound transmission. 

References
Barry Gray, 09 October 2022

The Tool Square

https://www.thetoolsquare.com/are-high-ceilings-good-for-acoustics/
www.thetoolsquare.com

Accessed: 25/03/2023
Chris Parker-Jones, 17 April 2020

Parker Jones Acoustics

https://www.parkerjonesacoustics.com/insights/in-depth/physics-of-sound-and-acoustics
www.parkerjonesacoustics.com

Accessed: 22/03/2023
Saint-Globain 2022

 https://insulation-uk.com/wall-insulation/internal-partition-walls/internal-timber-stud-walls
insulation-uk.com

Accessed: 28/03/2023
Insulation Info 2023

https://www.insulation-info.co.uk/acoustic-insulation
www.insulation-uk.com

Accessed: 28/03/2023
PAGE  
11

