TASK A. 

A production area in a factory measures 60 metres x 24 metres x 8 metres in height. 
The factory’s work benches are set at a height of 1m above the floor level. 
The area’s 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%. 
(The actual size for the luminaires is 1200mm (1.2m) in length and 200mm (0.2m) wide.)

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 plane.
Light Loss Factor = 0.75

1: Calculate:

1)    The Room Index       
2)    The Utilisation Factor (from tables), explaining exactly how this value was arrived at.
3)    The Number of lamps required 
4)    A suitable layout (value of S) for the lamp fittings 


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 centres.
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TASK B. 

1. A brick wall of area 20m2 contains a window of area 4m2. 
           The values of sound reduction indexes are: 
           50dB for the brickwork and 10dB for the window. 

          Calculate the overall sound reduction index for the entire wall. 
          Include the full arithmetic development of your answer.  
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1. Discuss the implications of the factors of frequency and wavelength in:
1). Internal sound management
 2). Partition wall construction technique
            3). The Insulation material choice.          

 


1). Internal sound management
The main two sources of sound when looking at internal sound management. The first type of sound is air borne. These sounds are things such as passing traffic. Work that is being carried out locally and nature outside such as birds chirping. Another category of sound is structure borne sound which is internal sound this can be things such as slamming doors, foot. Steps around the house and pipework making noises such as the boiler starting up. Controlling certain machinery has a huge impact on sound management making sure pipes and ventilation systems are installed correctly can have a huge impact on how much noise is carried around a building.



2). Partition wall construction technique
A simple solution to those who want to improve the acoustic level within their home. A simple partition wall can be added. Just by adding a 10 mm plaster board it increases the STC rating by 36 which means loud speech can barely be heard. Adding plaster board to existing stud walls can help with the noise passed through rooms. If creating a brand-new stud wall then using the correct materials is crucial the list of materials to soundproof a modern wall are mineral wool, a sheet of plasterboard, resilient bars, framing and T50 membrane. This type of membrane is used for acoustic walls. From using a stud wall to divide rooms you can almost half the number of dB read from the reader. If this was a bedroom next to the boiler this could be the difference of waking up every time the boiler starts itself back up.


3). The Insulation material choice  

When insulating there are three sound factors to cover.
The first one being the weight of the insulation. Heavy weight construction offers a really good insulation. Insulation value increases by 5 or 6 DB for each doubling of mass. As sound waves are vibration it is hard to vibrate a heavy wall. Which makes heavier insulation better for stopping or lowering the DB passed via the walls.
The second is the completeness of the structure. Airtight structures give the best insulation. Any gap in the insulation will allow sound to pass and reduce insulation. Air vents and holes need to be sealed properly to ensure no sound can travel via them.    
The third and final part is the isolation, A minimum of physical contact between two surfaces provides the highest insulation level. Using the radiators as an example the pipes of a radiator are placed away from the wall so if noise travels from the pipes it will not travel through the wall as well this help stop the level of noise in the house. 
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