
MATERIALS AND SERVICES
Lighting Layout and Sound Index Calculation



Task A

Room Index  
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Number of Lamps 
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Light Layout
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 My calculations show that 165 lights are required for the factory, I have arranged the lights into 5 rows of 33. I have spread the lights 1.8m horizontally and 4m vertically. This allows for an almost completely even dispersion of light up until the thirty-third light on the right side. I have used a scale of 1:200 on my diagram.
The are of the factory is 1,440 m^2 with a length of 60m and width of 24m. 
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Resonance
Building resonance is the natural frequency at which a building vibrates when it is disturbed by sound frequency. The natural frequency depends upon several factors such as the shape of an object, the objects density, and the stiffness of the object. Resonance occurs when the natural frequency of an object coincides with the frequency of any vibrations applied to the object, for example – if a heavy lorry passes a house that is very close to the road, the frequency of the lorry’s vibrations can often be felt inside the house as the natural frequency of the house coincides with that of the lorry. There are ways to counteract resonance so that it does not have as much of an impact on buildings by increasing or decreasing their natural frequency, if a building is suffering a lot of resonance, tests can be done to determine the acting frequencies and modify the building accordingly. Adding stiffness to a building will increase its natural frequency which will prevent resonance from low frequency sources, this can be done by adding shear walls and bracing the frame of the building. To decrease the natural frequency of a building, the mass can be increased, we can do this by making the building bigger. It can be difficult to modify a building once it has been completed so carrying out the test before and designing the building to counteract the frequencies that will act upon it is a good idea.

Partition Wall Construction Technique
Internal partition walls are extremely common in all buildings, and they are used to create rooms inside the shell of the building. More houses are being built with timber frames as this method of construction has numerous benefits. Regulations say internal walls must have a Decibel (Db) rating of 40Db. Achieving this level can be done in several ways one of which being to add acoustic plasterboard. This plasterboard is significantly more dense than traditional plasterboard meaning that it is better at preventing sound waves and vibrations from passing through. Another way of increasing the decibel rating of a partition wall is to add insulation to it, this adds mass to the wall and will muffle sound coming through.

Insulation Material Choice
There are many options for insulation and the suitable material will depend on the requirements. There are also principles that should be followed in order for good sound proofing to be achieved:
· Weight – Heavyweight construction tends to offer good insulation because it is harder for the vibrating sound waves to move a heavier wall. The ‘Mass Law’ states that – “the sound insulation of a single leaf partition rises in proportion to its mass”. This means that the heavier and more ‘mass’ a partition has, the better its insulation properties will be.
· Completeness – Airtight structures provide good insulation. Any gaps that occur in the partition will allow air to pass through and with that sound. Seals around doors and windows should be airtight as well as any vents for services as failure to do this will lead in the walls being less effective at insulating. 
· Isolation – Physical contact between a minimum of two surfaces or rooms provides the highest insulation. This can be achieved by air gap or glass fibre gap but has potential to be compromised by nails or rigid stud links. As discussed earlier, a buildings mechanical properties can coincide with wave properties of other objects leading to resonance.
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