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Introduction.
This assignment aims to demonstrate the following:
· Calculations for the Layout of lamps fixing.
· Calculations for sound reduction through insulation.
· Conclusion of management, (sound) within a building and the implications that can occur. 
[bookmark: _Hlk36806259]Task A.
1)Room Index:
“Room index is a number which takes account of the proportions of the room by the following formula” (McMullan, 2018, p.143):
Room Index RI = (Length x Width) / (Height m (Length + Width)
L = 60m, W = 24m, Hm 8m – 1m = 7m 
RI = (60m x 24m) / (7m (60m + 24m)
RI = 1440 / 588
RI = 2.44 
RI = (2.5)
2) Utilisation Factor answer: 
RI Value is (2.5) 
Louvre fluorescent light of 50% DLOR, “Down ward light output ratio = 
[bookmark: _Hlk35770422]DLOR= Downwards light output of luminaire / Light out put of its lamp(s)” (McMullan, 2018, p.143):
Ceiling reflectance (0.3) and the wall reflectance (0.5).  
“The utilisation factor (UF) is the ratio of the total flux reaching the working plane compared to the total flux output of the lamps” (McMullan, 2018, p.147): 
Below is the utilisation factor table: [image: ]




(McMullan, 2018, p.146).




Answer UF = 0.46.

3) Calculation for the total number of lamps.
Number of lamps required for the area:
“N = number of lamps fittings required
E = illuminance level required (lux)
A = Area at working – plane height (m2) 
F = initial luminous flux output of each lamp (lm)
UF = Utilisation factor (an allowance for the distribution effects of the luminaire and the room surface)
LLF = Light loss factor (an allowance for a reduction in light output caused by lamp deterioration and dirt)” (McMullan, 2018, p.147).
“N = E x A / F x UF x LLF” (McMullan, 2018, p.147).
Answer:
(E = 200 lux), (A = 60m2 x 24m2 = 1440m2), (F = 18000 lumens), (UF = 0.46), (LLF = 0.75).
Using the formula above;
N = 200 lux x 1440m2 A = 288000 
18000 F x 0.46 UF x 0.75 LLF = 6210
288000 / 6210 = 46.376
= 48 lamps in total.
4) A Layout (Value S) for lamp Fixings.
Calculation for maximum distance between lamp fixings:
· S max = 1.5 
· Mounting height (Hm) = 7m
· S max 1.5 x 7m = 10.5m
Maximum spacing between lamp fixings is 10.5m apart.
48 lamps in total.  
Layout; 48 lamp fixings and centre points:



Layout for Lamp Fixing Calculations: 
Perimeter length = 60m
Perimeter width = 24m
48 lamps / 4 rows = 12 lamps per row
(60m / 12 lamps = 5m) (5m / 2 = 2.5m half spacing for the outer row to the wall)
(60m – 5m = 55m) (55m / 11 spaces = 5m spacing between lamps length ways)
(24m / 4 rows = 6m) (6m / 2 = 3m half spacing for the outer row to the wall)
(24m – 6m = 18m) (18m / 3 spaces = 6m spacing between lamps width ways) 
Scale (10mm = 4m) 
Meterage divided by 4 to calculate the millimetres for the scale drawing, as demonstrated below:[image: ]











Task B.
1) Calculation for the Sound Reduction Index (SRI). 
This is used to demonstrate the airborne sound within an insulated partition:
Brickwork = Workings for the Transmission Coefficient (T1) 
(Area1 (A1) = 20m2 – 4m2 = 16m2), (SRI = 50dB)
Window = Workings for the Transmission Coefficient (T2) 
(Area2 (A2) = 4m2), (SRI 10dB)
Using: “T = Transmitted sound energy / incident sound energy” (McMullan, 2018, p.212).
Brickwork:
Using the following SRI formula demonstrates the calculation for the brickwork and window sound transmission:
 “SRI = 10 x (log 10(1 / T))” (Nantel, p. 48)  
50dB = 10 x (log10 (1 / T1))       
5 = log10 x (1 / T1)                            
1/T1 = 105		                 	
 T1 = 10 -5 
T1 = 0.000010 (Brickwork Sound Transmission).
Window:
“SRI = 10 x (log 10 (1/T))” (Nantel, p. 48).  
10dB = 10 x (log10 (1/T2)) 
1 = log10 x (1 / T2) 
1/T2 = 101	
T2 = 10-1
T2 = 0.10 (Window Sound Transmission).
Using the calculation to find the average of the partition:
“T0 = Overall transmission coefficient.
T1 = transmission coefficient of one component.
[bookmark: _Hlk36502898]A1 = area of that component etc.” (McMullan, 2018, p.213). 
“T0 = (T1 x A1) + (T2 x A2) 
              A1 + A2” (Nantel, p. 48).  
= (10 -5 x 16m2) + (10-1 x 4m2) 
               16m2 + 4m 2
= (0.00016 + 0.4) = 0.40016 
= (0.40016 / 20m2) = 0.020008     Transmission’s Average = 0.020008
“SRI = 10 x (log10 (1/T))” (Nantel, p. 48).  
= 10 x (log10(1 / 0.020008)
= 10 x (log10(49.980008)
= 10 x 1.69
= 17dB
SRI Partition = 17dB.
[bookmark: _Hlk36806669]2)Sound Insulation and Noise Management.
Sound transmission is sound energy travelling through an external, internal partition wall or floor of a building; caused from: 
· Music
· Power tools or plant
· Outside vehicles (main roads)
· Human speech or animals (farm land)
· Construction site works
· Impact sound (banging, footsteps, slammed windows or doors).
· Flanking paths (Air gaps).
From close examination of, “Part E (Resistance to Sound) of the Building Regulations” (Hymers, 2018); regulates the noise control standards (internal wall insulation) dividing partitions, reducing sound energy coming from other areas of the home or next door.
The regulations contain two parts: 
· “E1 looks at protection from noise from adjoining buildings including flats, terraces and semis  
· E2 deals with sound transmission within the home itself” (Hymers, 2018). 
[bookmark: _Hlk36806762]Airborne Sound.
[bookmark: _Hlk36499054]Transfers through the air before coming into contact with a partition; sound has been created elsewhere. The Building Regulations value a, “minimum level of airborne sound resistance for dividing walls or floors between homes is 45dB (decibels) in new builds and 43dB in conversion projects.” (Hymers, 2018). [image: ]

 Source transmitting:


[bookmark: _Hlk36806834](McMullan, 2018, p.195).
Impact Sound.
Sound vibration is created on a partition wall or floor, The Building Regulations value, “a maximum impact sound transmittance level of 62dB is set for floors and stairs in new builds. A maximum of 64dB is set for conversion projects.” (Hymers, 2018).  
[image: ]

Impact sound vibrating:
(McMullan, 2018, p.196).

[bookmark: _Hlk36806870]
Absorption and Insulation. 
Sound Insulation reduces sound transmission from one room to another; controlling impact and airborne sounds in the building. The insulation for internal floors or walls is tested in relation to, “BS EN ISO 140-3:1995” (The Building Regulations, p.131) and is further tested relating to, “BS EN ISO 717-1:1997” (The Building Regulations, p. 131) calculating the Sound Reduction Index, which, “is a measure of the insulation against the direct transmission of airborne sound.” (McMullan, 2018, p.197).
[bookmark: _Hlk36806900]Sound Absorption and Reflection.  
When sound has been produced it reflects off the surfaces and converts into heat:
 [image: ]

Sound energy diminishing:
(McMullan, 2018, p.197).


In a closed room if the sound wave hits a surface the outcome: 
· “EI = boundary of a room
· ER = sound reflected
· Ea = sound absorbed 
· Et = sound transmitted
· Ei = Er + Ea + Et” (Nantel, p. 8).  
People’s conversations produce sound energy wave cycles and is absorbed by various boundaries; curtains, ceiling, walls, carpet, windows or doors in one period. The cycle continues but the pressure of sound balances out due to the absorption of boundaries. In larger rooms the reverberation can act as a continuous echo so porous, panels and cavity absorbers are put in place depending on the level of frequency required to control the sound energy reflections. 
[bookmark: _Hlk36806992]Frequencies.
Sound frequency is a wave of vibration traveling through the air in a high or low pitch, produced by an energy source. The frequency is measured in hertz (Hz), (cycle per second). (SRI) has to be considered for a selection of high or low frequency bands, then provides suitable insulations for partition walls and dampening measures for mechanical vibrations.
Frequency values of various elements:
[image: ]





(McMullan, 2018, p.199).
Insulation Requirements and Types of Constructed Insulated Partitions.
Design considerations for sound insulation: 
Blockwork partitions; side/ plan view (Riley & Cotgrave, 2018, p. 214) ideas:							 1)
Side view/ external wall.
External brickwork/ wall.

[bookmark: _Hlk36730326]Cavity min 75mm. (McMullan, 2018, p.206).


		
Insulation 50mm Kingspan, 25mm gap to prevent bridging to the external wall.

 	 
Vapour sheet.
Light block internal 100mm, coursing 225mm. (McMullan, 2018, p.206).


	
  
	13mm Plaster internal, (McMullan, 2018, p.206).


Ties 300mm centres. The Buildings Regulations, 2010, p.41).

2)

  	


	Cavity min 75mm. (McMullan, 2018, p.206).

13mm Plaster, (McMullan, 2018, p.206).

Plan View/ internal wall.



Internal timber wall; plan views (Brett, 2014. p. 90) ideas:3)

Two layers of gypsum board staggered (12.5mm), in total 25mm thick both sides.
10kg/ m2.
(The Buildings Regulations, 2010, P.109.)


 
 
75mm min distance between linings.
The Buildings Regulations, 2010, P.109.

Cavity.


Timber frame 75mm.



4)
25mm-50mm mineral wool or Kingspan, cavity absorber.
Min 10kg/m3 density.
The Buildings Regulations, 2010, P.110.


Single layer of 12.5mm gypsum board.
[bookmark: _Hlk36659934]The Buildings Regulations, 2010, P.110.




                                    
75mm min distance between linings.
The Buildings Regulations, 2010, P.110.
Timber stud.


Cavity.
Joints sealed to reduce gap.





Conclusion.
Sound insulation used must be tested in laboratories and further testing is done within the building afterwards; by a (sound Meter) to determine the dB’s produced. 
Insulation must have the following properties and correct construction carried out: 
· Restricting the amount of sound vibration due to (mass law) and (frequency).
· Constructive finish; air tight (flanking paths: joints, cracks, window, doors, pipes and ducting) joints sealed.
· Flexibility for insulation, due to frequency problems in cavities can occur. 
· Cavities or fibre glass spaces achieve effective sound insulation preventing materials in the building colliding constantly decreasing friction in junction, (Brett, 2014, p 108). (isolating surfaces).
· Cavities reduce bridges for sound transmission.
· Acoustic Insulation in cavities will create absorption. A gap must be put in place with the external wall to reduce bridges for further problems.
· Installing two layers of sound grade gypsum board, improves further sound resistance reducing dB calculations. 
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