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Task A

The Room Index 
The room ratio 

Width x length 
Height (width x length)

60 metres x 24 metres x 8 metres in height

60 x 24
8(24 x 60)

1440 = 2.1428	2.14 to 2 decimal place
672

The room ratio is 2.14 and falls into the room index of E.[image: ]
















Image 1 (Sage Journals, 2021)

The utilisation factor 

The utilisation factor is 0.44. This is worked out by using the areas reflectances of the ceiling and of the walls which were 0.3 and 0.5, these figures reduces it to a certain column and then by using what type of light will be fitted and the room ratio will give the utilisation factor from the table. 

The number of lights required for the room 

Number of lights = illuminance level x area of working plane height 
		        luminous flux x utilisation factor x light loss factor

Illuminance level - 200 lux
Area of working plane height - length x width - 60 x 24 = 1440m2 
Luminous flux - 18,000 lumens 
Utilisation factor - 0.44
Light loss factor - 0.75

	200 x 1440		= 288000	=	48.4848	= 49 lamps
18000 x 0.44 x 0.75		   5940

The best fit for the lights would be 7 rows of 7 lights, with 8 metres space between width ways and length ways each light will have a space of 3 metres between each light.
Light size 1200mm (1.2m) length and 200mm (0.2m) wide.[image: ]

Task B  

Sound reduction index (SRI)

SRI = 10 x (log 10 (1/T))

T is transmission coefficient 

T0= (T1 x A1) + (T2 x A2) 
	      A1 + A2 
T0 is the average transmission coefficient 
T1 is the transmission coefficient of the one component 
A1 is the area of the component 

Brick wall - T1 unknown, A1 20m, SRI 50dB

SRI = 10 x (log 10 (1/T))
50 = 10 x (log 10 1/T))
5 = log10 x(1/T)
1/T = 105
T = 10-5
T1 = 0.000010

Window - T2 unknown, A2 4m, SRI 10dB

SRI = 10 x (log 10 (1/T))
10 = 10 x (log 10 1/T))
1 = log10 x(1/T)
1/T = 101
T = 10-1
T2 = 0.10

T0= (T1 x A1) + (T2 x A2) 
	      A1 + A2
T0 = (10-5 x 20) + (10-1 x 4)
		20+4
T0 = (0.0002) + (0.4)
		24
T0 = 0.4002
	24
T0 = 0.016675

The average transmission coefficient is 0.016675

SRI = 10 x (log 10 (1/T))
SRI = 10 x (log 10 (1/0.016675))
SRI = 10 x (log 10 (59.970015))
SRI = 10 x 2.78
SRI = 27.8dB
SRI = 28dB

Sound reduction index for the entire wall is 28dB

The implications of the factors of frequency and wavelength of:

Internal sound management - there are many ways to get internal noise through buildings, some of the main areas noise will potentially come from airborne sounds like people and traffic, installation noise such as radiator or elevators and reverberation time is items such as staircases or if the room needs to have a controlled noise environment or an enclosed area that causes the sound to reflect the noise through the room. To prevent the airborne sound the windows can have double or triple glazing to reflect the noises from traffic or people away from the building and will also contain noise and heat within the building, the radiator sounds will come from installation noises and the chance of it being less could be if the radiator is placed on a hanger this allows the space between the wall and radiator to stop the sound traveling through the wall and echoing around the room, to reduce the elevator noise they place a shelter around it with a air space and also has an elevator vent to help extract the sound frequency and heat. The reverberation time will be looked at when placing the staircase into the houses, as the vibration from the people walking up or down the stairs will cause the echoing and lots of sound travelling through the building.

Partition wall construction technique - to help reduce the amount of noise transmitted through the partition wall could be to place carpet in the building as it helps reduce the noise reflecting off but works better with higher pitched frequencies, as different surfaces can be used to reduce the echoing of the sound through the rooms this can also be curtains. The partition walls will normally be thin walls used to separate rooms into multiple different areas, if the partition walls are up to the ceiling and it helps the sound reflect of the partition wall and stay within the area and not vibrate through the building. To make the partition wall better for sound frequency travelling through they can increase the insulation panels between the plaster boards, depending on the type of noise could vary the type of insulation used as certain materials will reduce noise better depending on the type of pitch for the sound frequency.

The insulation material choice - for high frequency sounds a porous absorber should be used as the material has interlocking pores that change the sound energy to heat, the lower frequency sounds can also be absorbed in this material but only when the material level is thicker. The better option for lower frequency sounds would be panel absorber, these are panels with an air gap behind and turns the sound into vibrations instead of echoing the noise around the room. A cavity absorber can also prevent certain frequency sounds for echoing and reflecting, the opening traps the traveling sound into the space and the pull of the sound wave causes the sound to lose energy, depending on the inside of the space will vary the type of frequency it will reduces energy from. 
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