[bookmark: _Hlk120708453][bookmark: _Hlk128415599][bookmark: _Hlk128415600]Material Science and Building Services                                                                 Lloyd Wilson         ACBA4006                                                                                                                    2211509              
Material Science and Building Services                                                                 Lloyd Wilson         ACBA4006                                                                                                                    2211509              




Table of Contents
2.	Introduction	2
3.	Task A	2
3.1	Lighting calculations	2
4.	Task B	6
4.1	Sound reduction index	6
4.2	Sound calculations	8
5.	Conclusion	10
6.	References	11

























[bookmark: _Toc131081730]Introduction

This report will show the Calculations for a lighting for an installation layout, with a drawing showing the layout. In task B sound reduction index will be calculated of brick wall area, also defining frequency and sound in different scenarios.
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[bookmark: _Toc131081732]3.1 Lighting calculations

Room index:   
Length (L) = Length of room
Width (w) = Width of room
Hm = Height of the luminaire measured from the working plane e.g., worktop/desk.

L = 20m
W = 6m
Hm = 3m – 1m = 2m
RI = (L x W) / (Hm (L + W))
RI = (20m x 6m) / (2m (20m + 6m))
RI = 120 / (2m (26))
RI = 120 / 52
RI = 2.30
Room index: 2.30

600 Lux
70% max illumination
600 / 0.7   =   857 Lux
Utilisation factor = 0.65 (from spreadsheet)




No. of lamps required.
E = 600 lux
A = 20m x 6m = 120m2
F = 65 W x 70 lm / W = 4550 lm
UF = 0.65
LLF = 0.7

N =      E     x     A
         F   x    UF  x   LLF

N =      600     x     120
         4550   x   0.65  x   0.7

N =      72,000
             2,070
= 34.78 
N = 35 lamps
Allowance 70% DLOR = 36 lamps

Total Lamps: 36 Lamps 

Smax = 1 x Height m
Smax = 1m x 2m

Smax: 2m

Total lamps = 36                 36/3 = 3x Rows of 12 Lamps    
20m – 1m -1m = 18m        18/11 = 1.6m spacing from Lamp to Lamp on Rows
6m – 1m -1m = 4m             4/2 = 2m spacing in between Rows
3.2 Lighting layout

Key:
+ = lamp on Layout design
[image: Diagram, schematic
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Illustration: Lighting design layout 
Source: Lloyd Wilson
Date: 26/3/2023
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1.1 [bookmark: _Toc131081734]Sound reduction index

The Brick wall 20m2 and contains a window are of 4m2.

Brick work: 20m2 – 4m2 = 16m2 
Window: 4m2
Brick work: A1 = 16m2  
Window: A2 = 4m2

Sound reduction indexes are:
Brick work = 50dB
Window = 10dB

Brick

SRI    =   10 x (log10 (1/T))
50      =   10 x (log10 (1/T1))
5        =    log10   x  (1/T1)
1/T1      =     105
T1       =    10-5
           =     0.000010

Window

SRI    =   10 x (log10 (1/T))
10      =   10 x (log10 (1/T2))
1        =    log10   x  (1/T2)
1/T2     =     101
T2       =    10-1
           =     0.10
SRI for the wall

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

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

         =     0.00016   +  0.4
                          20

Average Transmission Coefficient   = 0.020008

Using SRI formula and substituting 

SRI    =   10 x (log10 (1/T))
          =   10 x (log10 (1/0.20008))
          =   10 x (log10 (49.980008)
          =   10 x 1.69

SRI for the wall = 17dB











1.2 [bookmark: _Toc131081735]Sound calculations

In this section I will define the frequency and wavelength within three building areas. Any Building in Wales will be designed with Part E Building regulation in place as it is the approved regulation that governs the resistance to the passage of sound (Gov.Wales, 2022). 

Frequency: is the number of vibration sound waves that passes a fixed point per second from a sound source and are measured in Hertz.

Wavelength: is the horizontal distance of one complete cycle of the sound wave generated from the source of the sound. 

A building’s internal design and services support
Buildings are generally divided into rooms rather than large open spaces, in the large spaces noise radiates around the space easily as its open free from obstruction. The interior design must compensate this by having buffers in the room that absorbs the sounds, they can be as simple as adding soft surfaces such as fabrics like sofas, carpets, and curtains. Most buildings will have partition walls, floor, and ceilings effectively making a box, this design reduces/contains the sounds in each room. Noise can escape through poorly insulated walls or non-dense doors. Windows and vents that allow sound to transfer through them, so thought into the design spec and use of the building must be a factor in assessing what material types of all the components of a building. The design of how the building services are located in the building must be considered as the noise must be contained, the specific noise from a waste pipe being used intermittently can cause frustration so these pipes are enclosed and insulated to reduce the noise exposure to the building, this type of sound is called structure borne. Insulation around pipe work helps prevent the transition of sound with brackets holding them in place reducing vibration of the service pipe work. Brackets must be installed to design instruction as pipework could vibrate uncontrollably enhancing the frequency of sound generated that passes from room to room, it can be a costly fix after construction if not installed correctly so resonance of the material must be factored in.    

A Partition wall’s construction technique
Partition walls are made up with different layers that effect the transfer of sound through them. A standard partition would have plaster board either side of a timber stud framework with insulation filling the space in between the plaster boards. This is floor to ceiling in height, so it is encased with the ceiling forming a barrier to stop the sound waves traveling over it. The plasterboard reflects the sound away but allows some acoustics to get transmitted through the hard surface of the plasterboard. The plasterboard absorbs the energy to soften the noise that would be deflecting around the room that could cause echoes. The insulation layer also acts as a buffer as it has lots of air pockets that muffles the sound, this layer reduces the acoustics going through into the next room with the other layer of plasterboard on the other side that deflects the wavelength back into the insulation layer. Suppression of the sound is increased by the thicker or dense the insulation layer is, types of insulation have different properties that are suitable per design or use of the building.

The choice of Insulation types available.
Different types of insulation have different properties but share a lot of similar properties, the sound insulation type work against vibrational energy caused by the sound waves. Sound insulation is denser with the makeup of molecules closer together, added more mass or layers of materials will greatly improve the sound reducing properties.  

A few examples are:
1. Mass loaded vinyl barrier (MLV)
2. Mineral wool
3. Foam

[image: sound insulation]
Illustration: rock wall insulation in stud partition wall
Accessed: 19/3/2023
Source: (Insulation-info.co.uk, 2023)




[bookmark: _Toc131081736]Conclusion 

My Task was to calculate and design a suitable lighting circuit for a room, this equated to 36 Lamps to fill the of space of 20m x3m. I then went onto look at building design and services effecting the transfer of sound within a building, also defining wavelength and frequency of sound.
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