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Task A
A service illuminance of 600 lux is needed on the work surfaces, which are positioned 1 m above the floor, in a space that is 20 m by 6 m by 3 m in height. The mounting height of the luminaire is 2 m above the working plane. The 70 Lumens per W luminous efficacy of the selected 65W Aluminium Industrial Reflector Lamps (with Incandescent Bulb).
They must be installed in luminaires with DLORs of 70% that hang from the ceiling. The ceiling and walls of the room have a reflectance of 0.5. 0.7 is the light loss factor.


Room Index
The room index, which measures the height of a room to its length and breadth, is a ratio. It may be calculated using the following formula: where L is the room's length, W is its width, and Hm is the mounting height above the work plane. (Tariq, 2017)

Room Index Calculation
Room Index (RI)         = ?
Length (L)                   = 20m
Width (W)                   = 6m
Height of 
Luminaire above
Working plane  ( )  = 2m






Formula: Room Index 

                                                                       







Utilisation Factors
Utilization factors display the percentage of the lamp's luminous flux that reaches the working area. This accounts for surface reflectivity and Room Index for the luminaire. To determine the average light level for a space with a certain luminaire, average lumen calculations employ the UF. (eaton, 2017)
Utilisation Factor Calculation
Aluminium Industrial Reflector Lamps (with Incandescent Bulb) with DLOR of 70% have been specified. 
Utilisation Factor        = ?
Reflectance of ceiling = 0.5
Reflectance of walls   = 0.5
Room Index                 = 2.307
Utilisation Factor is calculated by cross referencing the lamp manufacturer’s table below with the reflectance’s for the room’s ceiling, wall, room Index and chosen lamps.

Utilisation Factor  =   0.63

[image: Table
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Number of lamps Required Calculation 
Number of lamps           =    ? 
Utilisation Factor  (UF)  =   0.63
Light Loss Factor  (LLF)  =   0.7
Area at working
Plane                        (A)   = 20m X  6m  = 120
Illuminance Level
required                  (E)    =  600 lux    
Average luminous flux
From each lamp     (F)     = 65watts X 70 lm    = 4550 


Formula: Number of lamps 



                                                                 = 36 Lamps required

Light Loss Factor
Based on the initial characteristics of a lighting system, a Light Loss Factor is a multiplier that is used to forecast future performance (maintained illuminance). (Royer, 2014)
Layout of luminaires 
 Formula: Smax Calculation of filament lamps in direct luminaire
Luminaire above
Working plane ( )  = 2m

                                                                        



Maximum spacing between 36 lamps is 2 meters or ½ Smax (1 meter) when adjacent to a wall.
Layout of 36 lamps for room 20m by 6m and lamps 2m above working plane
Width total = 6m
Distance from each wall ½ Smax = 2m X 0.5
                                                           =1m
Distance between center row of lamps and outer rows = 6m – 2m
                                                                                                    = 4m
                                                                                                    =
                                                                                                    =       
                                                                                                    =   2 m
Length total = 20m
Distance from each wall ½ Smax = 2m X 0.5
                                                           =1m
Distance between center row of lamps and outer rows = 20m – 2m
                                                                                                    = 18m
                                                                                                    =
                                                                                                    =       
                                                                                                    =   1.63 m


[image: ]All measurements on diagram in millimetres.



Task B
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. 

Area of Brick Wall Calculation
Area of brick wall = Total area of wall – Area of window
                             = 20 – 4
                            =16
SRI Calculation for Brick Wall
  SRI Formula:           

                                                          
                                                       =          
                                                          
                                                       
    
SRI Calculation for Window
SRI Formula:           

                                                          
                                                       =          
                                                          
                                                          

Transmission Coefficient Average Calculation
Formula:                    
 = 0.00001
 = 0.1                                                                                                                                  
 = 
 = 4 




                                                      =0.020008
SRI Calculation for Entire Wall
  SRI Formula:           





Total sound reduction – 17dB


Building Acoustics
The frequency of a sound wave is its number of cycles or vibrations per second, expressed in Hertz (Hz). The physical separation between successive peaks with the same displacement or phase is described by the sound wave's wavelength, which is often expressed in metres. Dealing with these two parameters has substantial effects on a building's internal design and services support. For instance, how sound interacts with architectural and acoustical components including walls, ceilings, floors, and furniture depends on its frequency and wavelength.
As the wavelength of high-frequency sounds is shorter than low-frequency sounds, porous materials like carpets, curtains, and acoustic panels may be able to absorb the sound more readily. In contrast, lower-frequency sounds have longer wavelengths, which makes them more difficult to absorb and more likely to reflect off solid objects, producing echoes or resonances that might impair one's ability to understand speech or enjoy music. (designingbuildings, 2022)In addition, the frequency and wavelength of sound can have an impact on how mechanical systems behave, particularly those that include vibration or resonance, like HVAC (heating, ventilation, and air conditioning), plumbing, or electrical circuits. For instance, water hammer, a condition brought on by high-frequency pressure waves, may affect the piping system of a structure and harm pipes, valves, or fixtures. Like this, the vibration of machinery or other equipment can lead to obtrusive noise, structural damage, or poor performance in nearby areas.
Hence, while constructing a building's interior spaces and support systems, architects, engineers, and acoustic consultants must take the frequency and wavelength of sound into account. They may choose materials, designs, and layouts that improve acoustic comfort, lessen noise transmission, and guarantee the reliable operation of mechanical equipment by being aware of these aspects. (designingbuilding, 2022)
Frequency and wavelength are both important factors to consider when building partition walls. High-frequency noises often have shorter wavelengths and are easier to absorb by substances like fibreglass insulation, which can lessen noise transmission. Conversely, low-frequency sounds have longer wavelengths and need denser, thicker materials for efficient absorption or reduction.
Hence, the predicted frequency range of the sound sources that the wall will be exposed to should be considered in the design and material selection for partition wall construction. A partition wall consisting of lightweight, porous materials like gypsum board or acoustical tiles, for instance, can be used to lessen the transmission of high-frequency sounds like voices or music. In contrast, heavier materials like concrete or specific perforated panels may be used for a partition wall that is intended to decrease low-frequency noises like traffic or equipment noise.
To accomplish effective noise suppression, the frequency and wavelength of the anticipated sound sources should be taken into account while choosing the building method for partition walls.
The wavelength of the sound waves that an insulating material block can also vary depending on its thickness and density. Longer wavelengths, or lower frequency noises, can be blocked more efficiently by thicker, denser insulation than by thinner, less dense material. Nevertheless, the trade-off is that thicker, denser insulation might not always be useful or economical. (designingbuildings, 2022)
Hence, it is crucial to take into account the precise frequency range and intensity of the noises that need to be suppressed as well as practical factors like cost and installation requirements when choosing an insulation type. Further guidance should sort from local Government Building Regulation in Wales these are dealt with in Approved Document part E. (Venables, 2022)                                                                                                                                                                 
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