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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.) Room Index. (R1)

R1 = (L x W) 
         (Hm) L + W 

R1 = (60 x 24
        (70) 60 +24)                                          Hm = 8-1 = 7m 
= (60 x 24) / (7) 60 + 24)                                 L = 60 / W = 24 
=1,440 / 588 
= 2.45
2.) Utilisation Factor
Reflectance
Ceiling =0.3
Walls = 0.5
UF Value = 0.46
[image: ]
3) Number of Lamps.
N = Number of Lamps
E = Illuminance level required
A = Area of plane height 
F = Average Lux
UF = Utilisation Factor
Llf = Light loss Factor 

N = E x A
F x UF x 11F 
N = 200 x 1440
18,000 x 0.46 x 0.75
N = 288,000
       6210
N = 46.37
NR = 47 Lamps
The best suited number of lamps for the luminaire installation be 48 number of lamps.
3.) A suitable layout (Value of S) for the lamp fittings.
Smax = 1.5 x llm 
Smax = 1.5 x 7 
Smax = 10.5 metres apart.   














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.

You may use a software design package to generate your layout or draw this layout neatly by hand and to scale.
[image: ]

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.  
ASS-2
Brick = 20m2 (50db)
Window = 4m2 (10db)
Brick
SRI = (logio(1/T))
50 = 10 x (logio(1/T))
5 = logio1/T
1/T = 105 
T = 10-5
T = 0.000010
Window
10 = 10 x (logio(1/T))
1 = logio 1/T
1/T = 101
T = 10-1
T = 0.10
T = (0.000010 X 20) + 0.10 X 4 ) 
                    20 + 4 
T = 0.0002 + 0.4 /   0.402 /   0.01675
              24               24
Take the 0.01675 into the SRI again
SRI = 10 (logio(1/T))
= 10 x (logio (1/0.1675))
= 10 x (logio (59.701))
= 10 x 1.77 
SRI = 17.7db


1. Discuss the implications of frequency and wavelength in internal sound management,
partition wall construction technique and insulation choice. (500 words)

[bookmark: _GoBack]Frequency is typically the number of vibrations per second and is related to the period in units of hertz or S-1 whereas wavelength is the horizontal length of one cycle of the wave. Sound transmission can be passed many ways but when it comes to partition walls it converts to mechanical vibration of the wall this will then be classed as either airborne or impact sound. Firstly, if its airborne it will radiate from a source which then will directly travel through the air. A good example of this would be sound of music or voices from a different room. Also, the noise of low flying aircraft will travel to our ears as airborne sound. When it comes too structure borne sound it will travel through solid materials usually in a mechanical contact with a sound source or from an impact of a material. A good example of this would be footsteps or falling objects upstairs or a knock on the door. All structure borne sound will eventually have to become airborne in order for us to hear it. But we can feel structure borne sound as vibrations in material. With airborne there can be a loss due to a material or construction block which can block or reduce transmission of sound from one area to another. In modern construction it relies on a few things with this such as light and flexible products. A good example would be gypsum board and lightweight steel. There is a challenge with this as construction companies will want to utilise these materials in designing assemblies that will provide an optimum performance. But with this it shouldn’t add increase in weight or mass to the structure. When it comes to insulation choice for partition walls there are a few factors that must be thought of as sound insulation is the main method of controlling sound movement in buildings. This is because sound insulation is the reduction of sound energy transmitted into an adjoining air space. Most of it is transmitted through the partition as either airborne or impact noise. With this the best means of insulating will highly depend on which of the two methods I’m going to talk about will prevail. second is the effectiveness of airborne sound insulation as its measured by the difference in the two sound levels each side of the partition wall. It also depends on density of the material and the frequency of the sound. Another key factor to partition walls is the sound reduction index this is when the sound level of one side of the wall could be 90db and the other side is 40db meaning the sound reduction index of the wall would be 50db. We would then compare the levels of this on each side at a single frequency for accuracy. There are different types of sound reduction with each type of wall you have. In modern construction the best two types of insulation these days would be either mineral wool or glass wool. Mineral is slightly better but it has a higher cost to this, but both can be used for walls with proper insulation. 
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