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[bookmark: _Toc36189676]Task A

[bookmark: _Toc36189677]Calculate the following:
· Room index
· Utilisation factor
· Number of lamps required
· Lamp layout drawing


The formula needed to calculate part 1 is the following:
· (lumens/watt(lm/w)
· Luminous = luminous flux output/etec. Power output.

[bookmark: _Toc36189678]Key information needed is the following;

The factory area = 60m x 24m
The height of the factory is 8m and the work benches are elevated 1m above floor level.

[bookmark: _Toc36189679]Room index
To work-out the room index I will use the formula below. We have to change the height as the tables in the factory are 1m above the floor level.


[bookmark: _Toc36189680]Calculation summary

(Room index) = (lengths x width)/(height(length + width)

(Room index) = (60 x 24)/(7(60 + 24)

(Room index) = 1,440/588

Room index = 2.45












[bookmark: _Toc36189681]Utilisation Factor 

[bookmark: _Toc36189682]Area of reflectance is the following:

LDL output = 18.000 lumens.
Illumination = 200 lux required.
Light loss = 0.75.

[bookmark: _Toc36189683]Calculation summary

Area of reflectance =
· Ceiling = 0.3
· Walls = 0.5

The utilisation factor value is 0.46.

To work out the area of reflectance I have used the table that is below.
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[bookmark: _Toc36189684]Number of lamps required

[bookmark: _Toc36189685]Key information needed is as follows:

The formula needed is the following:

N = E x A/F x UF x LLF

The symbols used in the formula above mean the terms that follow:

· N = number of lamps
· E = illuminance 
· A = area 
· F = average lux
· UF = Utilisation Factor
· LLF = Light Loss Factor

[bookmark: _Toc36189686]Calculation summary 

N = 200 x 1440/18.000 x 0.46 x 0.75 

N = 288,000/6210

N = 46.38

N = 47.

The number of lamps needed for the factory area is 47 lamps.

Therefore, the best suited number of lamps for the factory area is 48 lamps. This sum will allow me to now produce a layout drawing of the factory area showing where the lamps are positioned.


To work out the spacing of the lamps we will use the following equation:

[bookmark: _Toc36189687]Equation

Smax = 1.5 x Hm

Smax = 1.5 x 7

Smax = 10.5 meters apart.



[bookmark: _Toc36189688]Lamp Layout drawing 
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As you can see on the layout drawing above, I have shown where I believe the lamps would be positioned in the factory.











[bookmark: _Toc36189689]Task B

Calculate the following:

Key information needed:

A brick wall has an area of 20m2 and contains a window with an area of 4m2. I will work out the SRI for the separate components.

The values of the sound reduction are as follows:

· 50 db for the brickwork.
· 10 db for the window.


[bookmark: _Toc36189690]Brickwork                                                       

SRI = 10g10(I/T)

50 = 10 x (10g10(I/T)

5 = 10g10 I/T

I/T = 10 -5

T = 0.000010


[bookmark: _Toc36189691]Window

SRI = 10 x (10g10(I/T)

10 = 10 x (10g10(I/T)

1 = 10g10 (I/T)

T = 10

T = 0.10

Working out the sound reduction for the separate components allows us to work-out the total sound reduction of the over-all wall with the window in it.

[bookmark: _Toc36189692]Task B


To work out the sound reduction for the over-all wall and window we will have to use the following formula.

T = (T1 x A1) + (T2 x A2)/A1 + A2


T = (0.000010 x 16) + (0.10 x 4)/ 16 + 4

T = 0.00016 + 0.4/20

T = 0.40016/20 

T = 0.020008

Final sound reduction formula needed is the following:

SRI = 10 x (10g10(I/T)

SRI = 10 x (10g10)I/0.02008)

SRI = 10g10(49.98)

SRI = 10 x 1.6987

SRI = 16.987

SRI = 17db.

The over-all sound index of the wall and window combined is 17db.









[bookmark: _Toc36189693]Internal sound management

Internal sound management is very important in construction. Sound is an aspect of comfort within in your home, you would like the walls of your home to be able to keep out very loud noises and also not release very loud noises as it would irritate your neighbour. Certain types of wall construction and insulations perform better in this situation. 

Frequency is the speed of vibration. The speed is what determines the pitch of the sound. The wavelength of sound is the distance between the sound. Frequency of sound is measured in Hertz (Hz) and the wavelength of sound is measured in horizontal lengths which is known as a cycle wave. Sound transmission is sound that can be passed through a partition. Our example will be a partition wall. The sound transfer will be between an airborne sound or an impact sound. Airborne sound is sound that comes direct from source and travels through the air. Good examples of airborne sound are passing traffic outside your home. Impact sound is sound that can travel through solid materials and its usually in direct mechanical contact from the source. A good example of this is your neighbour knocking your front door. As we would we be able to feel vibrations from the neighbour knocking the door, this is also known as structure borne sound. In order for us to hear the structure borne sound it would eventually become an airborne sound. It is important to note that in noise control both structures borne and airborne are taken into consideration.

Noise control means controlling the sound and the best to do this in a partition wall is sound insulation. The definition of sound insulation is “reduction of sound transmitted into an adjoining air space” When insulating a partition wall, it depends on which of the two sound types will prevail. Airborne sound insulation will be measured based on the differences between the sound’s levels on both sides of the wall. The density of the wall and frequency of sound the sound will also help determine this. As an example, if one side of the partition is 200dB and the other is 100dB, the sound reduction index of the partition would be 100dB. If the partitions have openings like windows and doors this will have an effect on the sound index.

Openings in a wall would cause a different sound index because of the material used. If you have windows in the wall, the glass has a different density to the partition. Also, if you have a door made of timber within the wall if would have an affect because timber and glass have different densities to a partition wall, allowing the sound to pass through differently.

(Homebuilding and Renovating, n.d.)
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