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1.0 Introduction
The aim of this assignment is to 1st calculate the number of lamps required in a factory and provide a design for the luminaire installation. This can only be done by first identifying the room index, utilisation factor and the suitable layout for the lamp fittings, including a suitable drawing for the layout of the lamps. 2nd part of the assignment is to calculate the sound reduction efficiency through the external wall including the window efficiency  
1. Task A  
Calculate the Room index, utilisation factor, the number of lamps required and a suitable layout for the lamp fittings (Value of s). for a production area in a factory that is 60 metres x 24 metres x 8 metres in height. The factory benches are a height of 1 metre above the floor level. The area 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%. With a lighting design lumen output of 18,000 lumens. The illumination required for the factory area is 200 lux at the working plane light loss factor= 0.75. 

Room Index
To calculate the Room Index, the following formula is used;
RI = 	 (L x W)                     
(Hm (L + W))
Where;
RI = Room Index
L = Length of room (60 mtr)
W = Width of room (24 mtr)
Hm = Height of the luminaire measured from the working plane (8-1 = 7 mtr)
Therefore;
RI = (60 x 24)
  (7 (60 + 24))
RI= (1440)
       7 x 84
RI= 1440
        588
RI = 2.45

Utilisation Factor
Using the utilisation factor table hand out (a cropped version is shown below), the utilisation factor equals 0.46. This is because the ceilings reflectance is 0.3 and the walls reflectance is equal to 0.5, with a room index of 2.45.
	
	
	
	Reflectance’s

	Description of fitting
	Basic downward LOR%
	Ceiling
	0.3

	
	
	Walls
	0.5
	0.3
	0.1

	
	
	Room Index
	
	
	

	Recessed louvre 0.23 trough with optically designed reflecting surfaces
	
	0.8
	0.33
	0.30
	0.28

	
	
	1.0
	0.37
	0.34
	0.32

	
	
	1.25
	0.40
	0.37
	0.35

	
	
	1.5
	0.42
	0.39
	0.38

	
	
	2.0
	0.44
	0.42
	0.41

	
	
	2.5
	0.46
	0.44
	0.43

	
	
	3.0
	0.47
	0.45
	0.44




Number of lamps required
As I calculated the room index and utilisation factor, I could now find the number of lamps required in the factory. This was done by using the formula below;
N= E x A
    F x UF x LLF
Where;
N = Number of lamps required
E= Illuminance level required (200 lux)
A= Area at working plane height (60 x 24 = 1400 m²)
F= Average luminous flux from each lamp (18000 lumens)
UF= Utilisation factor, an allowance for the light distribution of the luminance and the room surfaces (0.46)
LLF= Light loss factor, an allowance for a reduction in light output caused by lamp deterioration and dirt (0.75)
Therefore;
N=    200 x 1400
   18000 x 0.46 x 0.75
N=    288000
         6210
N= 46.38
Therefore 47 lamps
Suitable layout for the lamp fittings
As the factory requires fluorescent lamps, the total spacing (SMAX) would equate to 10.50m apart, as shown below.
SMAX = 1.5 x Hm
SMAX = 1.5 x 7
SMAX = 10.50m apart

3.0 Drawing layout for the required laps of for the factory
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4.0 Task B 
calculate the sound reduction index for a wall 20m2 that contains an area of 4m2, the values of the sound reduction indexes are: 50dB for the brickwork and 10dB for the window area.
Brick = T1 =? A1 = 20-4 = 16m2 SRI = 50dB
Window = T2 =? A2 = 20-16 = 4m2 SRI = 10dB
Using the SRI formula SRI = 10x(log10(1/T))
T0 = (T1xA1) + (T2xA2)/A1+A2

Brick wall = 50 = 10(log10(1/T1))
5 = log10(1/T1)
1/T1 = 10-5
T1 = 10-5

Window = 10 = 10(log10(1/T2))
1 = log10(1/T2)
1/T2 = 10-1
T2 = 10-1

= (10-5 x 16) + (10-1 x 4)/16+4
= 0.40016/20
= 0.02008
= 0.02008

Using SRI formula and substituting
SRI = 10x(log10(1/T))
= 10 x (log10(1/0.02008))
= 10 x (log10(49.8007))
= 16.97235447
= 17dB
SRI for the Composite partition = 17dB

5.0 The implications and factors of frequency and wavelength it sound.
There are two main types of sound, these are infrasound which is low frequency and ultrasound which is a high frequency. The average sound range for a human is anywhere between 20 & 20,000 HZ. infrasound is below 20 HZ which is regarded as a low frequency. Ultrasound is anything over the 20,000 HZ which is classified as high frequency.
We generally measure the wavelengths and frequency of sound and the way it travels. This is measured to control the output of not only speakers for concerts and other events but also to help protect or silent the ultrasound frequencies to prevent nuisance for human beings and the environment such places would be dwelling airports e.c.t. the way in which sound is monitored is through Decibels this is normally calculated by the pascals in which can be monitored by human hearing. 
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