
Material Science and Building Services

Assignment 2 

Lighting Layout and Sound Index calculation

By Thomas Poole
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Context Page

Page 3- Calculating- The Room Index, The Utilisation Factor, The Number of lamps required, A suitable layout (value of S) for the lamp fittings 

Page 4- Sketch of the factory and lighting arrangements

Page 5- Calculations on the overall sound reduction index for the entire wall.  

Page 6 & 7- Discussion on the implications of frequency and wavelength in internal sound management, partition wall construction technique and insulation choice.











































Task 1)

Calculations 

1) Room Index

RI = (L x W) / (Hm (L + W))
	
L = 60 m, W = 24 m, Hm = 7m

Substituting values
		
RI = (60 x 24) / (7 (60+24))
RI = 1440 / 588
RI = 2.45

2) Utilisation Factor

With the help of values of RI = 2.45,  DLOR (50%), ceiling reflectance (0.3) and wall reflectance (0.5), we can make use of tables to find out UF.
		
UF = 0.46


3) No. of lamps required

E = 200 lux,  A = 60 x 24 = 1440 m2   F = 65 W x 80 lm / W = 5200 lm
		UF = 0.46,      LLF = 0.75
	
Substituting values 
N = 200 x 1440=         288,000	= 160.53 = 160 lamps
5200 x 0.46 x 0.75        1,795	


4) Suitable layout

Smax  = 1.5 x Hm,   The mounting height (Hm) = 7 metres. 
Smax   = 1.5 x 7 = 10.5 metres apart (maximum)

10 rows of 16 lamps
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Task B

Sound 

Wall area 20m2 – SRI: 50dB
Window area 4m2– SRI: 10dB

SRI: 10 x (log10 (1/T))

Brickwork= T1 = ?
                     A1= 20 – 4= 16m2
                     SRI= 50dB

Window=    T2 = ?
                     A2= 4 m2
                     SRI= 10dB

Brickwork=
SRI = 10 x (log 10 (1/T))
50 = 10 x (log10 (1/T1))      
5 = log10 x (1/T1)                            
1/T1 = 105		                 	
T1  = 10 -5               
= 0.000010 transmission coefficient for brick

Window=
SRI = 10 x (log 10 (1/T))
50 = 10 x (log10 (1/T2))      
5 = log10 x (1/T2)                            
1/T2 = 101		                 	
T2 = 10 -1               
= 0.10 transmission coefficient for brick
                     
To= T1 x a1 + t2 x a2
             A1 + a2
=10-5 x 16 + 10-1 x 4
         16 + 4
=0.00016 + 0.4
         20
= Average transmission coefficient of 0.020008

SRI = 10 x (log 10 (1/T))
=10 x (log10 (1/ 0.020008)
=10 x (log10 (49.980008)
=16.98796321
=16.99 dB
=17 dB
B)
Sound management

The wavelength of a sound is the separation between nearby identical parts of a wave—for instance, between adjacent compressions as delineated in. The frequency is equivalent to that of the source and is the quantity of waves that pass a point for each unit time.

You can watch direct proof of the speed of sound while viewing a fireworks display. The flash of a blast is seen a long time before its sound is heard, suggesting both that sound goes at a limited speed and that it is much slower than light. You can likewise straightforwardly detect the recurrence of a sound. Impression of recurrence is called pitch. The frequency of sound isn't legitimately detected, however aberrant proof is found in the connection of the size of instruments with their pitch. Little instruments, for example, a piccolo, ordinarily make high-pitch sounds, while bigger instruments, for example, a tuba, commonly make low-pitch sounds. High pitch implies little frequency, and the size of an instrument is straightforwardly identified with the frequencies of sound it produces. So a small instrument makes short-frequency sounds. Similar arguments hold that a large instrument creates long-wavelength sounds.


Partition walls

Partition walls consisting of cold-shaped steel outlines clad with plasterboard are generally used in building construction. It is hard to anticipate sound transmission loss (STL). 

The simplest acoustic partitioning that has been examined is a twofold leaf divider without auxiliary associations. This sort of structure, in the event that it could be fabricated, would give high STL. Nonetheless, vertical beams called ''studs'' are required for practical partitions to support structural loads, and these decline the STL and furthermore confuse hypothetical displaying. Sound can go through the air-hole between the two sheets, and furthermore the steel outline gives a basic course to sound transmission. The casing adjusts the dynamic and sound radiation properties of each board, and accordingly changes the sound transmission of the segment divider all in all.

Insulation

Sound insulation is a kind of measure to keep the sound waves from saturating. It is exhibited by the sound transmission misfortune which is communicated by the distinction of decibels between the occurrence sound and penetrated sound. The higher the numeral is, the better the sound protecting property is. 

Insulation helps reduce noise both from outside and between different levels and rooms inside your home. Truth be told, if outside noise appear to be stronger than they ought to be, it might be a sign you need more protection. ... Free fill cellulose and fiberglass protection are the best kinds of protection for sound control. 

Protection ingests the sound that would  or another effectively travel through the air pockets between divider confining. Sound protection between dividers studs helps quiet noise. Leaving just a little part of a divider or roof uninsulated can significantly decrease its sound-diminishing execution.
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