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[bookmark: _Toc131082121]Task A - Part 1
I have been tasked with working out the following calculations for a room:
1)    The Room Index       
2)    The Utilisation Factor (from tables) 	
3)    The Number of lamps required 
4)    A suitable layout (value of Smax) for the lamp fittings 

The following detail has been issued to me by my lecture Alan Nantel.

“The room measures 20 m by 6 m by 3 m in height requires a service illuminance of 600 lux on the work surfaces which are set 1 m above the floor. The luminaire mounting height is 2 m above working plane.

The 65W Aluminum Industrial reflector lamps (with incandescent bulb) chosen have a luminous efficacy of 70 Lumens per W.
They are to be mounted from the ceiling in luminaires which have a DLOR of 70%.
The room reflectance's are 0.5 for the ceiling and 0.5 for the walls.
The Light Loss Factor is 0.7.” (Nantel, 2023)


[bookmark: _Toc131082122]1.1 Room index

The calculations to work out the room index (RI) was supplied by lecturer A.Nantel
The Calculation to work out the room index is


With the room being 20m x 6m with a 3m height and work surfaces 1m above the floor
L (length) =20 
W (width) =6 
Hm (height of luminaire measured from working pane) = 3-1 which is 2
So 


RI= 2.3076

 


[bookmark: _Toc131082123]1.2 The Utilisation Factor

 A utilisation factor (UF) sheet was handed out as part of the assignment by A.Nantel.
Using the calculation for the RI I have rounded up the 2.3076 to 2.5 (identified with a green circle_
The ceiling reflectance’s is 0.5 (identified below with a red circle)
The walls reflectance’s is also 0.5 (identified below with a blue circle)
The selected  lamp is the Aluminium industrial reflector. (identified with a purple circle)
Using the below utilisation factor and drawing lines to meet (black box). I can identify that the UF = 0.65
UF= 0.65
[image: ]

The UF calculation will be used to calculate the number of lamps.
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The equation to work out the number of lamps required was also supplied to us during lecture by A.Nantel. The equation is as follows:

N = Number of lamps
E = Illuminance level require (LUX)
A = Area at working plane height (m2)
F = Average luminous flux from each lamp (lm)
UF = Utilisation factor, an allowance for the light distribution of the luminaire and the room surfaces.
LLF = light loss factor, an allowance for a reduction in light output caused by lamp deterioration and dirt.
So,
E = 600 (lux supplied on information sheet)
A = 120 (as above 120x6)
F = 65w x 70 lumens per W (supplied in Task A question) 65x70 = 4550 so F = 4550 
UF = 0.65 (as per utilisation factor identified in section 1.12)
LLF = 0.7 (again supplied in the Task A question above) –
“The light loss factor is the ratio of the illuminance provided at some given time compared to the initial illuminance. It is calculated as follows LLF = lamp maintenance factor x luminaire maintenance factor x room surface maintenance factor” (Nantel, 2023)

So the calculation is as follows:


N = 34.774
As you cannot purchase 34.774 lamps we must round this figure up.
N = 35 lamps required
With the DLOR at 70% this allows for extra lamps, I will be using 36 lamps for my lighting layout. The even number allows for a more symmetrical, yet effective lighting layout. 
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The Smax calculations were again provided to us by lecturer A.Nantel 

Due to the bulb being an incandescent bulb we would use the Smax equation relevant to a filament which is 1.0 x Hm and not the calculation for fluorescent bulb which is 1.5 x Hm. This calculation is 

Smax= 1.0 x Hm
Hm = 2 (as above)
Smax = 1 x 2 = 2 metres apart

Smax = 2 maximum metres apart
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I have decided to use the lighting layout of 3 rows of 12 lamps, after trying a few different methods, I found this was the best, most effective, and most symmetrical pattern to use. This was also within the Smax range and my preferred layout.
To work out the lighting area I decided to evenly space the light bulbs out at a 1.5m gap for the 6m wall. These are spaced at 1.5m, 3m and 4.5m. this is shown in my diagram below. This offers excellent symmetry, while also comfortably within the Smax range.
I have decided to set the lamps 1m out from the 6m wall, this again allows for good symmetry whilst also maintaining the Smax.
To space the lamps out and maintain symmetry I used the following calculation.
20 – 1 – 1 = 18
The 20 represents the longer wall which is 20m
The 1 is responsible for the starting distance point of the lamp from the 6m wall. The other 1 is the distance from the opposite 6m wall.
Within this 18m I will require to fit in 12 lamps per row, There are 3 rows so this is the make up of the 36 (12x3). As I have already worked out the spacing for the 6m wall. With there being 12 lamps this will require 11 spaces for light within the 18m space.
 I used the following calculation to work out the spacing for the 20m wall
 Lamp spacing   = 1.636363
From the first lamp space that is 1m from the 6m wall, I have placed the lamps at a equal distance of 1.636363 across the horizontal (20m wall)
From the 1m mark I used the following calculation to ensure my scaling was accurate for the lamp lay out. This measures the distance of light apart. Although there are only 11 calculations this allows for the placement of 12 lamps. This is because the first lamp is recorded at the 1m mark with 11 More lamps to follow to make the 12.
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Scale 1:75 – Originals are available.
(Edwards, 2023)
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[image: ]
Scale 1:75 - Originals are available.
(Edwards, 2023)
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[bookmark: _Toc131082130]Sound Reduction Index
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. 
I must calculate the overall sound reduction index for the entire wall.  
To calculate the sound reduction index (SRI) we have been supplied formulas by lecturer Nantel.A. 
I also have the 2 following calculations which is required to work out the SRI.

	T0 = ( T1 x A1) + (T2 x A2) 
                              A1 + A2  
Where T0 = overall (averaged) transmission coefficient
             T1 = transmission coefficient of one component 
             A1 = area of that component
The overall transmission coefficient (T0) can then be used to calculate the overall sound reduction index using the SRI formula.

	SRI = 10 x (log 10 (1/T))
Where T = Transmission Coefficient for the partition under test.
Unit : Decibels (dB)
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Using the above formulas, I can calculate the “T” and “A” of the brickwork and window. These are noted as T1 and T2 (1 for the brickwork and 2 for the window. A is noted as A1 and A2 (A1 area of brick – window, A2 is the area of the window)
Brickwork: 
T1 = X 
A1 = 20-4= 16m2   
SRI = 50dB​
Window:     
T2 = X
 A2 = 4m2 
SRI = 10dB
SRI = 10 x (log10 (1/T))​

Brickwork Transmission Coefficient: 
50 = 10 x (log10 (1T1))
5 = log10 x (1/T1)
1/T1 = 105
T1 = 10 -5
T1 = 0.000010 transmission coefficient of brickwork

Window Transmission Coefficient:
10 = 10 (log10(1T2))
1 = log10 x (1/T2)
1/T2 = 101
T2 = 10-1
= 0.10 transmission coefficient
Using the averaging formula mentioned above and by substituting for the window and the brickwork I can work out the average coefficient for the whole wall. 
Equations so far:
T1 =   0.000010	 T2 = 0.10 	A1= 16		A2= 4







Average transmission coefficient = 0.020008

Using the SRI and substituting I can work out the SRI for the entire wall.
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Using the SRI and substituting I can work out the SRI for the entire wall.

SRI = 10 x (log10 (1/T))​
SRI = 10 x (log10 (1/0.020008))
SRI = 10 x (log10 (49.980008))
SRI = 10 x (​1.698796321) – round up to 1.7
SRI = 10 x 1.698796321
SRI = 16.98796321 Db
SRI = rounded up would be 17Db
SRI of the whole wall = 17 Db
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The number of times per second that a sound pressure wave repeats itself is known as frequency. Often referred to as a pitch. (NPS, 07/2018) Pitch is the frequency of a sound as perceived by human hearing. Low-frequency sound waves are what cause low-pitched notes (Bass), an example of this sound would be the noise a tuba makes. High-frequency waves are the cause of high-pitched notes (Treble), an example of this would be someone whistling.
Sound waves are longitudinal waves. They make particles vibrate parallel to the wave's path. Solids, liquids, and gases can all be affected by the vibrations.
[bookmark: _Toc131082134]2.3 A building’s internal design and services support

Sound waves and sound frequency should always be considered for the buildings internal design, this is also applicable for the services of a building. The science of reducing noise in buildings is known as building acoustics. This includes managing the properties of sound within the spaces themselves and minimising noise transmission from one space to another. The design and construction of buildings must take building acoustics into account. They can significantly affect people's health, happiness and ability to communicate. (Anon., 2021) Poor installation and planning of services such as pipework or plumbing can often cause ‘resonance’. This can cause buildings to vibrate whilst allowing a nuisance noise. This again can contribute to cause negative impact to individuals. A well-planned home or building would ensure that its construction technique is carefully designed to best avoid resonance. Avoiding resonance would be essential to an individual’s wellbeing.  
[bookmark: _Toc131082135]2.4 A Partition wall’s construction technique

To better insulate homes from heat and sound, the partition wall structure has drastically changed with time.  Previously walls were poorly constructed and had inadequate insulation, which made it simple for sound waves to pass through the structure. The construction technique of a modern partition wall now contains insulation with an allowance for air gaps. These work together to stop sound waves travelling to neighbouring rooms or properties. Stopping the waves minimise the frequency (pitch) which stops the sound. A denser, more solid wall will be harder for sound waves to pass through. (Anon., 2023) It is vital that the partition wall is correctly constructed, failure to do so could impact the insulation size and air pockets, this could implications such as allowing sound waves to travel easier, which would allow noise to travel from room to room.

[bookmark: _Toc131082136]2.5 The choice of Insulation.

There are many choices for insulation. “The four core insulation materials that are used in the UK are, mineral wool (rockwool), cavity foam insulation, polystyrene bead insulation and cavity batts.” (Anon., 2023). However, when choosing insulation, a key factor for achieving soundproof is the absorption property of the insulation. Insulation reduces noise by obstructing the passage of sound waves. Sound waves can land softly on insulation rather than bouncing around. While ordinary insulation can reduce sound, acoustic insulation is a better option due to its functionality to absorb the sound waves. (Anon., 2022) Fibreglass and acoustic foam is an excellent conductor and is often peoples preferred choice. However, insulation choice can often depend on the individual. I recently decided to build a garden room and decided to use rockwool. Rockwool (part of the mineral wool family) has proved to be a great sound barrier while being cost effective and easy to install. It has a high R rating and helps keeps the garden room cool in summer while keeping the heat in during the colder seasons. 

3.0 References
Anon., 2021. Building Acoustics. [Online] 
Available at: https://www.designingbuildings.co.uk/wiki/Building_acoustics
[Accessed 27 March 2023].
Anon., 2022. How to sound proof your walls with insulation. [Online] 
Available at: https://www.andersoninsul.com/2022/06/13/how-to-sound-proof-your-walls-with-insulation/#:~:text=Insulation%20acts%20as%20a%20noise,the%20absorption%20is%20far%20better.
[Accessed 27 MArch 2023].
Anon., 2023. Fast build supplies. [Online] 
Available at: https://www.fastbuildsupplies.co.uk/knowledge-hub/ways-soundproof-stud-wall/
[Accessed 27 03 2023].
Anon., 2023. First choice energy. [Online] 
Available at: https://firstchoiceenergy.co.uk/cavity-wall-insulation-removal/insulation-material-pros-cons/#:~:text=The%20four%20core%20insulation%20materials,bead%20insulation%20and%20cavity%20batts.
[Accessed 27 March 2023].
Edwards, C., 2021. Garden room. Neath Port talbot: Edwards.C.
Edwards, C., 2023. lighting layout. Swansea: Cerith Edwards.
Nantel, A., 2023. Assignment ACBA4006. s.l.:Alan Nantel.
NPS, 07/2018. Understanding sound. [Online] 
Available at: https://www.nps.gov/index.htm
[Accessed 27 March 2023].



[bookmark: _Toc131082138]4.0 Appendix
[bookmark: _Toc131082139][image: ]4.1 My garden room insulated with Rockwool
(Edwards, 2021)









[bookmark: _Toc131082140]4.2 Garden Room Photo 2
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(Edwards, 2021)
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