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Task A
A rom measures 20m by 6m by 3m in height requires a service to illuminance of 600 lux on the work surfaces which are set 1m above the floor. The luminaire mounting height is 2m above working plane.

The 65W aluminium industrial reflector lamps (with incandescent bulb) chosen to have a luminous efficacy of 70 Lumens per W.
They are to be mounted from the ceiling in luminaires which have DLOR of 70%.
The reflectance’s are 0.5 for the ceiling and 0.5 for the walls.
The light loss factor is 0.7.

1: Calculate 
1) The Room Index.
2) The Utilization Factor (from tables).
3) The Number of lamps required. 
4) A suitable layout (value of Smax) for the lamp fittings.   
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2. Draw the plan layout on a scale drawing of the factory floor indicating your ‘best fit’ design for the luminaire installation. 
Points on the row layout should indicate the position of the lamp centers.
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Task B
1. A brick wall of 20m² contains a window of area 4m².
              The values of reduction indexes are:
              50dB for the brickwork and 10dB for the window.

Calculate the overall sound reduction index for the entire wall.
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2. Define frequency and the wavelength of a sound, and discuss the implication of dealing with these two parameters in:
(a) A building’s internal design and service support.
(b) A partition wall’s construction technique.
(c) The choice of insulation types available. 
              (600 words in total for all parts a, b and c above).

A sound is when vibration travel through the air as an audible mechanical wave. In other words, any pressure variation a person can hear, such as moving objects (example; guitar strings) and moving air (example; jet engine). The number of vibrations or cycles that occur is called a frequency, which determines how many cycles have occurred per second, which is measured in Hertz (Hz). However, there are occasions where humans are incapable of hearing sounds. An infra sound (anything below 20Hz) is one of them due to the fact humans can only hear vibrations which are within 20Hz to 20,000Hz. Ultrasound (anything over 20,000Hz) is the other as it has surpassed a human’s hearing capability. A wavelength on the other hand is the distance between two corresponding points on the wave and the higher frequency sounds will conclude to having a shorter wavelength, whilst a lower frequency will give you a longer wavelength. A wavelength will either be measured in centimetres or meters.
 
(a) A building’s internal design plays a big factor in how much noise will be transmitted through the building by different factors, such as whether it has an air-con system, type of system that the building has, how big the rooms are within the building, materials that are used etc. An air-con system can reduce the amount of sound waves in a building by creating white noise which can cancel out other sounds. Also, the air-con system can control the building’s temperature as the higher the temperature the velocity of the sound waves will increase. Another example of this can be having a lift within the building, in this scenario you can reduce the sound levels by installing vibration isolators which will absorb the energy of the lift’s movement.  
​
(b) A partition wall has many purposes, the main one being to separate space within the building, but it can also reduce the noise transmission through the wall. There are many factors that will determine the level of noise that will be transmitted, these include types of material and thickness of them, a double stud partition or a single stud partition. For example, if it was a double stud partition there would be a minimum of 50mm void between which will absorb part of the sounds. Also, the materials to build a partition wall play a big role in reducing the amount of sound that transmits through it. These include the timber, insulation and the plasterboard. By specifically looking at the plasterboard, the thicker it is the more soundproof it is, making it harder for the sound waves to vibrate a heavy wall. Timber will also absorb sound waves, specifically OSB boards, which is why they’re popular when it comes to reducing sound transmission coefficient (STC). 
 
 
 
(c) There are numerous types of insulation which can be used in many different places within a building such as a partition wall, cavity wall, garage, roof, ceiling etc. To reduce the level of sound waves which can pass through it needs to be able to absorb a lot of it, and the best insulation type to do this is by using mineral wool insulation, also known as acoustic insulation, which is made of natural rock and is rather dense meaning it can absorb a high amount of sound waves from a wide range of frequencies. Furthermore, it withstands the waves from reflecting into the room like other insulation types might. Another insulation type is fiberglass, similarly to the mineral wool it is able to absorb a high amount of sound waves.  It is particularly good at absorbing high frequency sound produced by voices and music.  This is because the small fibres within the insulation absorb the vibrations and converts it from sound energy to heat energy, which evaporates the wave and reduces the amplitude.
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