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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: Calculate:
1)    The Room Index       
2)    The Utilisation Factor (from tables) 	
3)    The Number of lamps required 
4)    A suitable layout (value of S) for the lamp fittings.

1. The Room Index             
RI= L x W
                ( Hm(L+W))
L= 60Mm, W= 24m, Hm= 8m-1m=7m 
            RI= (60 x 24) / (7 (60 + 24))
            RI= 1440 / 588
            RI= 2.45






2. The Utilisation Factor = 0.46 (0.3 ceilings reflection + RI gives us 0.46 from the UF table)

3. The Number of lamps required 
N = E x A 
            F x UF x LFF 
E = 200 lux A = 1440m2 F= 18,000lm, UF= 0.46, LFF = 0.75  
           
 N = 200 x 1440       = 288,000 = 46.37 = 46 Lamps 
 18,000 x 0.46 x 0.75     6210

4. A suitable layout (value of S) for the lamp fittings.
Smax= 1.5 spacing between fittings, Hm = 7m
Smax= 1.5 x Hm 
SMax=1.5 x 7 
SMax= 10.5m between each Fitting

The above shows the maximum spacing requirement.
On the spacing as long as we have the required 46 lights to adhere to the lighting levels the spacing would comply.
Number of lights to comply with spacing = 60 / 10.5 = 5.7 lights therefore 6
Number of lights to comply with spacing = 24 / 10.5 = 2.28 lights therefore 3

The spacing attached has worked best with 45 lights. This will give close to the lux levels required in the best spacing positions.














Task A 2. 
[image: ]
Figure 1 Scale drawing of lighting layout 























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.  

T0 = (T1 x A1) + (T2 x A2) + (T3 x A3)            SRI = 10 x (log 10 (1/T))

                             A1 + A2 + A3

For the brickwork: T1=?,   A1 = 20 - 4= 16m 2  SRI = 50dB
[bookmark: _GoBack]For the window:     T2=?,   A2 = 4m 2                      SRI = 10dB

Using the SRI formula:            SRI = 10 x (log 10 (1/T))

Brick:                                                        Window
SRI = 10 x (log 10 (1/T))                 SRI = 10 x (log 10 (1/T))

50 = 10 x (log10 (1/T1))            and       10 = 10 x (log10 (1/T2)) 
 5 = log10 x (1/T1)                                  1 = log10 x (1/T2) 
1/T1 = 105		                                               1/T2 = 101	
 T1 = 10 -5                                                 T2 = 10-1
   = 0.000010	 	                                  = 0.10
Transmission coefficient for brick   Transmission coefficient for window

T0 = (T1 x A1) + (T2 x A2)
               A1 + A2
    = (10 -5 x 16) + (10 -1 x 4)
                  16 + 4
    = 0.000016 + 0.4
                 20
Average Transmission Coefficient = 0.020008

   SRI = 10 x (log 10 (1/T))
      = 10 x (log 10 (1/0.020008))
      = 10 x (log 10 (49.980007))
      = 10 x 1.69

SRI for the Composite partition = 17dB
2. Discuss the implications of frequency and wavelength in internal sound management, partition wall construction technique and insulation choice.

Introduction 
Many People are affected by noise sources in and around their homes. These sources can be excessive and lead to mental and physical health problems resulting in a detrimental impact on how we work, sleep and relax. 
The type of noises we can become subject to at some point in our lives, might be temporary or permanent, these can be from:
· Traffic 
· Loud music/TV
· Neighbours Parties
· Pubs/Clubs/Entertainment Venues
· Constant Dog barking 
· Building/DIY work
· House/car alarms.
To overcome or mitigate these disturbances improvements of the standard of construction is continually developing but we are also protected by planning permissions set by the government, known as Building Regulations. Under Part E, resistance to the passage of sound which sets the minimum standards for design and construction.  
In order to control noise traffic, we must either:
· Construct a barrier wall/increase the height 
· Increase the insulation quality 
· Control the noise directly at the source. 
Timber Stud partition walls with Rockwool insulation. 
In order to provide a successful partition wall, we must also understand how sound behaves when it has contact with barriers, these are known as:
· Reflected sound 
· Absorbed sound 
· Transmitted sound. 
When constructing barrier walls some walls such as Partition walls will be more complex due to them having windows and doors, these will then have lower sound reduction and cannot be averaged but transmission coefficients can be averaged by area by applying the above method as detailed in Task 2, 1. 
Part E of the building Regulation Annex A & B gives information and guidelines on what values are needed and then the requirements for testing to ensure that acceptable values are reached. 
Wood is timeless as a building material. Throughout history it has been desired for its structural abilities and aesthetic value and will ensure a long service life. Stud wall is the easiest solution to dividing a room. 
When constructing internal partition walls, we must ensure that not only are these structurally secure but also comply with the building regulation and the acoustic level. A level of 40db is the building regulations standard but most builders will want to increase this. 
Below are diagrams of NRC levels of materials which will be needed to calculate the db level.
[image: ]
[bookmark: _Toc36993216][bookmark: _Toc37063270][bookmark: _Toc37067335]Figure 1 Noise Reduction Coefficients (NRC) Figure 2 (Anon., n.d.)
[bookmark: _Hlk37067421][image: ]
Figure 2 NRC values of Materials (Anon., n.d.)
[image: ]What are the implications. 
Noise is transferred to us in the form of sound waves, every frequency we hear comes in the form of waves at different levels. Reducing the effects of sound transmission, Airborne sound and Structure borne sound(direct) is key to a successful partition wall.
[bookmark: _Toc36976763]For us to distinguish what the implications of using a timber stud frame with Rockwool insulation we need to calculate what level of insulation is needed by calculating our db values. Also, we would need to distinguish what types of sounds and the levels you would hear through the walls, e.g voices or traffic, known as the pitch.                                       Figure 3 Standard vs improved wall detail (Anon., n.d.)       

Direct transmission is where sound travels between partition walls and by placing insulation between the studs allows us to overcome this. Structure borne sound also known as Flanking is the leakage of sound energy from the surrounding structures, it will travel through direct and indirect paths so using an acoustic sealant around the plasterboards would alleviate this problem. 
 Airborne sound is the sound of traffic, music or voices which travels to our ears. Airborne sound transmission loss is where we can measure to a degree a construction material and reduce or block the transmission of sound from one area to another. Too overcome this problem we can use materials that are heavy and porous, but this can have an impact on the overall cost of the build. 
In a stud partition wall, the standard depth is 140mm which allows room to insulate with mineral rockwool insulation or phenolic rigid board which would increase the U value and increase noise reduction, we can also use acoustic boards instead of regular gypsum boards. 
[image: ]In the diagram below it shows how a basic design is made up of two rows of vertical studs boarded with plasterboard and then multiple layers of Rockwool insulation separating these, this results in noise vibration not transmitting through to the opposite frame. 




[bookmark: _Hlk37067514]                                                                                            Figure 4 Diagram showing HZ levels of timber stud wall partition (2020)
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Noise Reduction Coefficients (NRC) for Common Building Materials:

Wood

Terrazzo

Steel

Sprayed Cellulose Fibers (1" thick on concrete)
“Soundboard" (1/2" thick)
Rubber on Concrete
Polyurethane Foam (1" thick, open cell, reticulated)
Plywood

Plaster

Marble

Linoleum on Concrete
Gypsum

Glass

Fiberglass, 1" Semi-rigid
Cork, walltiles (1 thick)

Cork, floor tiles (3/4" thick)
Concrete (block), unpainted
Concrete (block), painted
Concrete (smooth), unpainted
Concrete (smooth), painted
Carpet, heavy on foam rubber
Carpet, heavy on concrete
Carpet, indoor-outdoor

Brick, unpainted

Brick, painted





image3.png
@ sou] & |0 ce | € cere | e S

< - O o & httpsy//svetlanaroit files.wordpress.com/2009/11/visual_values2.pdf e e 48

4 [opni[o — 4+ @ / [EFfitowidh [T Pageview | A) Readaloud . Addnotes (S B | R

Table of NRC values of most useful materials for noise barriers:

frequency

250Hz | 500Hz | 1000Hz | 2000Hz | NRC
Stainless steel [1.5mm] 0.34 0.25 0.19 0.15 0.23
Glass [6mm] 0.02 0.01 0.01 0.02 0.02
Plywood [10mm] 0.34 0.25 0.19 0.15 0.23
Concrete [150mm] 0.3 0.4 0.6 0.09 0.35
Exposed ground [1500mm] 0.01 0.01 0.02 0.03 0.02
Pool water [1500mm] 0.04 0.06 0.09 0.09 0.07
Plastic [3mm] 0.34 0.25 0.19 0.15 0.23
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