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1. Introduction 
The proposal of this assignment is to understand the principles and importance of light and sound within the construction sector, and how each is calculated. I will firstly start the assignment by describing ‘Lighting Design Lumens’, followed by a detailed calculation showing all workings. I aim to include a scaled drawing showing my ‘best fit’ design for the position of the lamp centres. Moving onto sound, I will firstly describe the factors of sound that implicate construction, and demonstrate my knowledge by a calculation of the sound reduction indexes. I will complete this assignment by discussing the implications of frequency and wavelength in internal sound management.
2. Lighting in Construction.
The definition of light is ‘the natural agent that stimulates sight and makes things visible’. There are two types of light in construction, natural and artificial. Lighting plays a major role in creating a comfortable environment, whether that is a working or living environment. Natural lighting is part of the solar radiation that is visible to the human eye. This can be achieved in construction by installing roof lights, larger or more windows, and changing a brick wall to a glass sheet wall. Artificial light is any form of light that is not natural and usually produced by electric. Two types of artificial lighting are halogen lamps, and incandescent bulbs.
3. Calculation Task A 1
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 = 47
Calculating the maximum distances between lamps – 
 
 
 	
Maximum distance between lamps = 10.5m



4. Drawings Task A 2
[image: ]Scale 1:200
[bookmark: _GoBack]Layout showing best fit layout for lamps. [photograph]

5. 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 = 17dB
6. Discussion Task B 2
Sound is defined as ‘any pressure variation that the human ear can detect’, which travels in waves, measured in frequency and amplitude. The measurement for sound is dB. We measure sound for many different reasons, to improve building acoustics, permits precise and specific analysis of annoying sounds. In addition to this, sound measurement provides a clear indication of when a sound can cause damage to hearing. For some understanding of the measurements of sound, raindrops would be 40dB, in comparison to a gunshot, that would measure 140Db. Another property of sound is it loudness, which is an attribute of sound that depends on the pressure amplitude of the sound wave. This means the larger the amplitude, the lounder the sound. Noise is any unwanted sound, which can have negative effects on the human body such as increased breathing rate and blood pressure. 
Two types of sound in construction are ‘Air Borne’ and ‘Structure Borne’. Airborne sounds are things such as traffic, people or wildlife. Whereas structure borne sounds include falling objects, vibrations by impact. Sound transmits through a partition such as a wall, by converting to mechanical vibrations in the material. Airborne sound transmission loss is a measure of the how much a material can block or reduce transmission of sound from room to room, and from outdoors to indoors. Different materials provide different levels of sound proofing, thus different levels of transmission loss. Dense materials will increase the mass of floors or walls, which allows less sound to pass through. Another method to limit the amount of sound gets through external or internal walls is sealing gaps and cracks within the wall. Structure borne sound is transmitted through a floor or a ceiling, the sound of somebody walking on a floor above you is the result of the impact vibrations through the ceiling into the room below. Timber built joist system can transmit a lot of structural sound, in most houses, fibreglass insulation is added between the joists to improve their capability to block out impact noises. 
There are specialist materials on the market today that will control sound within a building. These materials can be fitted to the original build or can be retrospectively fitted if the sound proofing is not sufficient within the building. Materials that maximise sound proofing are mineral-fibre insulation, vinyl flooring sound barriers, metal resilient channels. These materials are on the market to provide optimum acoustical performance, yet not greatly increased the mass of the structure.
The reflection of sound within a building can effect the internal sound management. Reflection usually occurs on a flat, high mass surface such as bricks and blocks. Due to the sound not being able to penetrate the material in its entirety, the sound wave is redirected back onto itself and into the building. 
Absorption of materials in relation to sound can depend on factors such as the materials density and how porous it is. This factor of sound is when a wave hits a surface, the kinetic energy is transformed into a small amount of heat energy which clears the sound wave quicker.
Finally, diffusion is when a sound wave hits an irregular surface such as foam or carpet. The vibration breaks up and travels along more but smaller paths, which divides the energy of the wave, sending it in many different directions, reducing the sound energy faster.
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