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Introduction
The objective within this assignment is to understand, discuss and evaluate the reasons to which and to what extent light and sound are important within the construction sector, and how this is calculated. The first part of this assignment will entail; the description of how ‘Lighting Design Lumens, where I will then provide a detailed and thorough calculation, showing complete workings. Following this I will provide a -to scale- drawing, by which I aim to show the ‘best fit’ design for all lamp centres. Following this I will discuss sound within construction, where I will subsequently provide a detailed calculation of the sound reduction indexes. I will then conclude this written response by looking into the way in which frequency and wavelength affect and determine internal sound management.
Lighting in Construction.
Light is defined by ‘the natural agent that stimulates sight and makes things visible. In terms of construction, light is needed and a very important factor in which the built environment is designed. From wide variances including the street lighting on a proposed new build development, to a concert venue- lighting has particular purposes for different building. Even further than this, lighting has different purposes within rooms of a building. Light plays a huge role in making people feel comfortable within the built environment. 
Natural lighting is part of solar radiation that can be detected by the human eye., In 1862 Henry David Thoreau wrote, “In wildness is the preservation of the world”. This can be seen to be an adequate representation into how building can and should be designed, with a good proportion of light in each room that suits, is a huge benefit to a person’s feeling of comfort within the building.  Natural light can be achieved by many forms of differing construction, including but not limited to roof light windows, windows sheet partitioning and larger windows mainly on south facing elevations. Artificial light can be found in forms of halogen lamps and LED. The main form in modern dwellings will be halogen lamps. This is not the only form of artificial light as this can be any form of lighting that is deemed unnatural and is usually formed through the conduction of electricity. 
https://www.archlighting.com/technology/the-benefits-of-natural-light_o

Calculation Task A 1- Room Index
A production area in a factory measures 60 metres x 24 meters x 8 meters in height. The factory’s work benches are set 1m above the floor level.
The areas 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%
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 platform. Light loss factor = 0.75.
Calculating the room index-
 
 
 
Room Index = 2.44
[image: ]
Utilisation Factor = 0.46 using the below table given that the areas reflectance’s are as above.
Calculating the number of lamps required-
 
 
 
 
Number of Lamps required = 46
Calculating the maximum distances between the lamps – 
 
 
 	
Maximum distance between lamps = 10.5m

The below image shows the ideal locations for the lamps. (Drawing not to scale due to isolation for Covid 19).
[image: ]


1. Calculation Task B 1
A brick wall of area 20m2 contains a window of area 4m2.
The Values of the sound reductions are.
50DdB for the brick wall and 10 dB for the window. 
Calculate the overall sound reduction index for the entire wall.
Sound reduction index –
SRI Brickwork-
 
 
 
 
 
 
 
T2 = 0.000010	

SRI Window –
 
 
 
 
 
 
 
T2 = 0.10

Overall SRI
 
 
 
T0 = 0.020008
Therefore, the overall SRI =
 
 
 
SRI = 17dBn
Sound in Construction
Sound is defined by vibrations that travel through the air or another medium and can be heard when they reach a person's or animal's ear. Sound is measured in decibels (dB), widely used in electronics, signals and communication. The decibel is the difference in sound level, between the two is defined to be 10 log (P2/P1)dB where the log is to bas 10. 
https://www.animations.physics.unsw.edu.au/jw/dB.htm
Sound is measured for many reasons; one vital reason is to track and compare noise pollution. The construction industry is a major source of pollution generally and as such contributed vastly to the noise pollution. Due to this there are many requirements that need to be adhered to by companies when construction, the main statutory requirement is to adhere to the Control of Pollution act 1974, where section 30 states that Local Authorities can impose restrictions on building operations. This notice can impose ‘permitted working hours’.
https://www.cirrusresearch.co.uk/library/documents/application_notes/article_7_01.pdf
There are two types of sound within construction, being ‘Structure Borne’ sound and ‘Air Borne Sound’. Structure Borne Sound occurs as a result from an impact, or a vibration across a part of the fabric of the building. An easy example of this would be the transference of sound through the structure of a staircase on the room adjacent or below. There are several ways in which this can be combatted, one being as mundane as a better quality and more resilient underlay. Or as complex as a suspended ceiling system, this works through a void in the ceiling system allowing for a dampening of the sound through the item. Denser materials can be used, or acoustic coatings are used to dampen ‘Structure Borne’ sound such as Mass Loaded vinyl, which is a dense rubber material, used in various situations.
https://www.designingbuildings.co.uk/wiki/Structure-borne_sound
Airborne sound within construction, is defined as any sound that when transmitted it is through the air, where the sound waves are picked up and then carried through the air until they are met with something solid, which could be in construction; a wall. This collision then sends vibrations through the item, and into the space beyond it.  The amount of airborne sound in a space can be reduced, by acoustic absorption. M.J Swift, P Bris, K.V Horoshenkov, suggest that there is a great possibility of acoustic absorption in recycled rubber granulate. Where the study showed that the use of recycled rubber material can the highest overall sound absorption and even tune the material to absorb sound at a desired frequency.
Applied Acoustics Volume 57 issue 3 1999, M.J Swift, P Bris, K.V Horshenkov
https://www.designingbuildings.co.uk/wiki/Airborne_sound
Conclusion
In conclusion, the two types of sound in construction Air Borne and Structure borne sound, both have impacts as to the comfort of a building. With different solutions as to how to combat the problems each possess. Neither sound will have a bigger detrimental effect as the other. Albeit the way in which they will annoy or deter will depend upon external variables as well as the problematic way in which the sound will be heard.
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