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1. [bookmark: _Toc35419561]Introduction         

The following report is separated in to two separate main tasks. The first task will be used to identify the calculations of lighting in a factory building scenario where the area of the building, working plane height, area reflectances from the walls and ceilings, lighting specification with its lamp details, output lumens and expected illumination requirements (with light loss factor considered) is provided. 

Task B will focus on:
· Part1: The values of sound reduction index from a scenario-based example. This scenario is provided with the size of the building and window. The sound reduction indexes are provided for the brickwork and window. 
· Part 2: Internal sound management implications with regards to frequency and wavelength.


[bookmark: _Toc35419562]TASK A. 

From the given scenario, the following units and measurements are provided:

	Production area of factory
	60 metres x 24 metres x 8 metres in height

	Work bench height
	1 meter from floor level

	Ceiling area reflectances 
	0.3

	Wall area reflectances
	0.5

	Lamp specification
	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.)

	LDL Output
	18,000 lumens

	Illumination requirement (at working plane)
	200 lux

	Light loss factor
	0.75



1.1. [bookmark: _Toc35419563]The Room Index

The following calculation is used to determine this the room index as supported by Evans, H.M.A., 2016.

	

	L= Length of room
W= Width of room
Hm= height of luminaire measured from working plane 



Therefore, the room index in relation to the factory is as follows:
	
  =

=








1.2. [bookmark: _Toc35419564]The Utilisation Factor

According to the table as shown in Appendix A, the utilisation factor will be calculated in accordance with the specification detailing a recessed louvre in addition to the ceiling reflectances of 0.3m and wall reflectances of 0.5m. The room index is 2.5m which results in the final utilisation factor at 0.46m.



1.3. [bookmark: _Toc35419565]The Number of lamps required 

Evans, H.M.A., 2016 (p130) also provides guidance in the form of the following equation to calculate the number of lamps required in a specified space.

	 

	N= number of lamps required
E= lux required luminescence 
A= plane height in  area
F= average lux per lamp
UF= allowed light distribution, room surfaces
LLF= Light loss factor. This considers factors such as lamp maintenance in addition to reduction by dirt and the surface of the room over periods of time.



Therefore:

	






However, there should be a caveat to allow these figures to be rounded to the next even number which equates to 48 lamps. This is due to ensuring even distribution of light.



1.4. [bookmark: _Toc35419566]A suitable layout 

As can be seen from the recommended design layout in appendix B, there are four rows of 12 lamps. The rows of lamps are equated from the S and half S rule. The S max rule equation is as follows:

	 





This considers the fluorescent lamp and multiplies it by the working plane to ceiling height. As the calculation shows the S value of  the distance between each lamp cannot exceed this. 

In summary, the lights were determined as most appropriate with a vertical distance of 6 meters between each lamp (s) and 3meters from the wall (half s). The horizontal distance of the lamps was best determined as 5 meters between each lamp (s) and 2.5 meters from the wall (half s).

                                                                                           


[bookmark: _Toc35419567]TASK B. 

[bookmark: _Toc35419568]Part 1: Calculation for overall sound reduction index

As provided, the brick wall area measures  and contains a window area of . As the sound reduction indexes are 50dB for the brickwork and 10dB for the window, the following equations for each, the brickwork and window are required to determine the overall sound index.

	Brickwork
	Area calculation (A1)

(Area of the brickwork subtracted from the area of the window)
	A1= 


	
	Sound Reduction Index (SRI)



(These figures are calculated from the provided sound reduction indexes)

	 







=0.000010dB


	Window
	Area calculation (A2)
As previously provided

	

	
	Sound Reduction Index (SRI)



(These figures are calculated from the provided sound reduction indexes)
	 1







= 0.10dB






From the figures as provided in the previous table, the final calculation is used to determine the average for the two components.

	Average (To)



	









 
Finally, from the average transmission co-efficient of 0.020008, the overall sound reduction index is as follows.

	 SRI= 







= 17dB





[bookmark: _Toc35419569]Part 2: Internal sound management

“Common topics of concern are the reduction of noise at source, the exclusion of external noise, the reduction of sound passing between rooms and the quality of sound inside rooms” (McMullan, 2002). Before reduction of noise can be considered, certain attributes of sound need to be understood such as the physics of noise, measuring sounds, alternating/combining sounds, travel of sound, the way the people hear sound and causes of sound loss.

Noise can be ambient where there are many contributing factors to its environment. Specific noise is an element of the ambient sound. Residual noise is the element of sound that is left behind after removing a specific noise. This can relate to reverberation. Efforts to reduce noise are considered to eliminate nuisance to neighbours and to ensure adequate comfort levels.

Transfers of sound can be airborne, including speech, music and transport. Impact sounds are unremitting vibrations such as footsteps, using power tools or washing machines. According to (Evans, 2015) ‘Flanking transmission- The transmission of sound through walls or floors which adjoin elements which separate adjoining buildings or rooms’. 

[image: ]Transmission absorption and reflection occurs when sounds travel through various objects of insulation or partitions. Sound can be reflected from objects or become absorbed within it as shown in the image (right). This causes the decibels of the sound to decline. An example of this can be displayed when speaking to another person through a secured glass panel, particularly with acoustic sounds. However, basso sounds travel at similar frequencies and are harder to absorb due to their low wavelength levels.Figure 2 (McMullan, 2002)


[image: ]As can be seen from the table (left), various building elements are classed with specific sound reduction indexes. Sound barriers of composite nature such as mineral wool is porous and elastic, made from combined materials which makes them efficient in trapping noise. Isover (2016) claims that this is very efficient in managing the absorbency of acoustic sounds. 

Figure 1: (McMullan, 2002)


Insulation ‘is the principle method of controlling both airborne sound an impact sound in buildings. ‘ (McMullan, 2002). Implications of using insulation includes absorption levels of the noise when considering its density, air tightness and location of windows/doors in a room or building. Air cavities greatly reduce sound which can be seen in components such as doubled glazed windows. Cavity frequency absorbers can be used to reduce frequencies. The space between components to a building can eliminate noise by reducing physical vibrations from movement against each other whilst ensuring that they are excessively rigid whilst allowing movement e.g. joists against pipework. 

British standards are provided by the government building regulations. Evans (2015) demonstrates that these are used to manage the resistance to the passage of sound in approved document E. This document is broken into various sections:
· E1: General considerations
· E2: Separating walls and floors
· E3: Internal walls and floors
· E4: Reverberation in common areas
· E5: Acoustic conditions in schools

Some examples of specific standards relating to the above sections are as follows:
· EN ISO-16283-1:2014: measuring sound insulation
· EN 845-1:2013: masonry components e.g. wall ties
· EN ISO-11654:1997: sound absorption

The Welsh Government, 2013 provides guidance forthe management of noise which includes issuing fixed penalty notices and quiet areas. The map provided (below), demonstrates quiet areas in the Swansea/Neath Port Talbot area.

[image: ]
Figure 3 (Welsh Government, 2013)
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