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Task A

Part 1

For part 1 of task A, I am going to produce a suitable lighting layout for a factory with the correct number of lamps required. Listed below is the information I have received of prior to my calculations.
· Factory measures 60 metres x 24 metres x 8 metres in height
· The work benches are set 1m above floor level.
· The areas reflectance’s are 0.3 for the ceiling and 0.5 for the walls.
· A Lighting Design Lumen (LDL) output of 18000 lumens is required.
· The Illumination required for the factory area is 200 Lux at the working plane.
· The Light loss factor is 0.75.
To work out the number of lamps needed, the following equation is required.



Therefore, we must firstly work out the room index in order to find out the utilisation factor:









Once you work out the room index, which in this case is 2.5, you then must go to the utilisation factor table to find the correct utilisation factor. This is done by lining through on the 2.5 room index until you get the column that is under the 0.5 reflectance for walls and 0.3 reflectance for ceilings. If you follow this correctly, you will see that the Utilisation Factor for this factory is 0.46.

Now that I have the utilisation factor, I can calculate the number of lights required for the factory layout.





Number of lamps = 48.


Part 2 

For part 2 of task A, I have carried out a drawing showing a suitable lighting layout for the 60 metres x 24 metres x 8 metres factory.
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Task B

Below I will calculate the overall sound reduction index for an entire brick wall with an area of 20m2. The brick wall contains a window of area 2m2. The values of sound reduction indexes are 50dB for the brickwork and 10dB for the window.







Average Transmission Coefficient 

Sound reduction index = 10 x (log10(1/T))
Sound reduction index = 10 x (log10(1/0.020018))
Sound reduction index = 10 x (log10(49.95504))
Sound reduction index = 10 x 1.69858
Sound reduction index = 10 x 1.7

Sound reduction index for the brick wall is 17dB


Soundproofing systems

There are many factors that a building designer takes into consideration when they are designing the building to control frequencies and wavelengths of a sound. It is extremely important that the control of noise is filtered into the building structure at early design stage as it is far more cost efficient than retrofitting it after the building has been constructed. Three ways an architect factors frequency and wavelengths are by including building fabric resonance, partition wall construction, and including different choices of insulation. 

There are many different types of insulation that you can use to insulate rooms. If a building is going to have problems with soundwaves reflecting around inside one of the rooms due to it being used for a loud activity, it may be better to go with an insulation type like fiberglass insulation. This is because fiberglass is a great material for absorbing sound in rather than letting it reflect off its face. If the source of the sound wave is coming from outside of the building for example, a gardening tool or a busy main road, it is impossible to adjust the frequency or wavelength of the sound. Therefore, all we can do in this specific situation is reduce the sound by using sound insulation. The first principle of good sound proofing in insulations is using heavyweight construction. Heavyweight construction is a good sound barrier insulation as sound waves are vibrations and it is difficult to vibrate through a heavy wall, as stated by Mass Law ‘the sound insulation of a single leaf partition rises in proportion to its mass’. The second principle of a good sound proofing system is completeness. This means that an insulated structure must be airtight at every opening. This includes sealing around doors and windows, holes made for building services and even little keyholes. This is because any little gap that allows air to flow through also allows sound to pass into through the structure decreasing the efficiency of the insulation. The final principle of good sound proofing is isolation. In other words, it is important to allow for an air gap or glass fibre gap between two surfaces to keep the walls to a minimum of contact. However, sometimes the engineering properties of the building such as the nail fixings, can coincide with the wave properties of the sound causing resonance. Which leads me onto the next factor.

The resonance of a building is the natural frequency at which a building tends to vibrate due to being disturbed by a level of sound frequency. To determine a natural frequency of a structure, it depends on certain factors such as the stiffness, shape and density of the building. The resonance will occur when the natural frequency of the structure coincides with the frequency of the sound vibrations hitting the building. An example of preventing resonance from occurring is in our university class rooms. We have boards attached to the ceiling which are specialised to counteract the vibration frequency of soundwaves coming into the class from the service runs above. They do this by keeping the service runs in position between the boards so when the frequency waves reflect around between the board and the ceiling only a minimum number of waves make it into the classroom.

Finally, internal partition walls are common in structures to separate one room to another. These partition walls are typically timber frame stud panels. Timber frame stud walls must have soundproofing up to 40dB in order to meet compliance with building regulations. However, a stud wall with a 40dB level is not even enough to prevent quiet household noises like the sound of a microwave or a fridge from passing through. With this being said, timber as a material is not efficient enough on its own. Therefore, to improve the acoustic performance of the internal stud wall, adding acoustic plasterboard is great for improving the soundproofing performance of the internal walls. This plasterboard type is not different to common gypsum plasterboard when it comes to the thickness, however it is a lot denser meaning that it prevents soundwaves and frequency vibrations from transporting through as freely. Another simple way to improve the soundproofing performance of a partition wall is by adding mass to the wall in a form of insulation such as fiberglass insulation. As stated previously, when filling the partition wall with insulation, it is important to ensure that there are no cold spots within the panel, otherwise it would be easy for sound to travel through along with heat and air.
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