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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 reflectances 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 

2.   Draw the plan layout on a scale drawing of the factory floor indicating 
      Your ‘best fit’ design for the luminaire installation. 
      Points on the row layout should indicate the position of the lamp centres.

You may use a software design package to generate your layout or draw this layout neatly by hand and to scale.






CALCUATION
1. ROOM INDEX:
Room Index = (L x W) / (Hm (L + W))
L = Length (m)
W = Width (m)
Hm = Height of luminaire from working plane (m)

L = 60m
W = 24m
Hm = 7m

Room Index = (L x W) / (Hm (L + W))
Room Index = (60 x 24) / (7 (60 + 24)
Room Index = 1440 / 588
Room Index = 2.449 K
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2. UTILISATION FACTOR:
[image: ]

As the area’s reflectance’s are 0.3 for the ceiling and 0.5 for the walls, and a recessed louvre is to be used – using the table above, the utilization factor is 0.46.

UF = 0.46
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3. THE NUMBER OF LAMPS REUIRED:
N = (E x A) / (F x UF x LLF)

N = Number of lamps
E = Illuminance required (lux)
A = Area of working plane (m2)
F = Average luminous flux from each lamp (lumens)
UF = Utilisation factor
LLF = Light Loss Factor

N = ?
E = 200 lux
A = 1440m2	
F = 18000 lumens
UF = 0.46
LLF = 0.75

N = (200 x 1440) / (18000 x 0.46 x 0.75)
N = 288000 / 6210
N = 46.38

Number of lights required ≈ 48 (rounded up for ease of design)
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4. SUITABLE LAYOUT
Smax = 1.0 x Hm
Smax = Maximum spacing between fittings (m)
Hm = Height of luminaire from working plane (m)
Hm = 7m

Smax = 1.0 x Hm
Smax = 1.0 x 7
Smax = 7m

Considering we have determined the number of fittings required to be 48no, and the maximum spacings between fittings to be 7m – the most suitable layout for said fittings would be 4 rows of 12no. This can be shown on the following diagram (Item 5). 













Continued…/


Page 1
[image: ]
5. SUITABLE 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.  

2. Discuss the implications of frequency and wavelength in internal sound management,
partition wall construction technique and insulation choice. (500 words)
















CALCULATION
1. SOUND REDUCTION:
SRI = 10 x (log 10 (1 / T))
SRI = Sound Reduction Index
T = Transmission Coefficient for the partition under test

BRICKWORK (T1):
SRI = 10 x (log 10 (1 / T1))
50 = 10 x (log 10 (1 / T1))
5 = log 10 x (1 / T1)
1 / T1 = 105
T1 = 10-5
T1 = 0.000010 

WINDOW (T2):
SRI = 10 x (log 10 (1 / T2))
10 = 10 x (log 10 (1 / T2))
1 = log 10 x (1 / T2)
1 / T2 = 101
T2 = 10-1
T2 = 0.1





2. OVERALL SOUND REDUCTION INDEX FOR THE ENTIRE WALL:
T0 = ((T1 x A1) + (T2 x A2)) / (A1 + A2)

T0 = Overall transmission coefficient
T1 = Transmission coefficient of the wall
T2 = Transmission coefficient of the window
A1 = Area of the wall (m2)
A2 = Area of the window (m2)

T0 = ?
T1 = 0.000010
T2 = 0.1
A1 = 16m2 
A2 = 4m2

T0 = ((T1 x A1) + (T2 x A2)) / (A1 + A2)
T0 = ((0.00001 x 16) + (0.1 x 4)) / (16 + 4)
T0 = (0.00016 + 0.4) / 20
T0 = 0.40016 / 20
T0 = 0.020008

SRI = 10 x (log 10 (1 / T0))
SRI = 10 x (log 10 (1 / 0.020008))
SRI = 16.988
SRI ≈ 17dB

3. IMPLICATION OF FREQUENCY AND WAVELENGTH IN INTERNAL SOUND MANAGEMENT

What are sound wavelengths and frequencies?
A wavelength is a distance between multiple waves of sound. It is used to determine the duration of a wave in metres. Disparities in the sound waves spacing will determine the pitch of the audio being heard. When sound waves come closer together, the sound that is emitted is of higher tones, while emitting a lower pitch or tone when further apart. (M, 2020)
Frequencies, on the other hand, is the intensity of the sound’s vibration and how frequent the wavelengths occur. In essence, this defines the pitch of the sound being emitted. Sound is caused by vibrations that pass through a medium such as ait, then enter the ear or detecting unit. It is measured as the number of wave cycles that occur in one second, with the standard unit of measurement being Hertz (Hz). (M, 2020)
Building Acoustics
Building acoustics is the method of managing and controlling noise in buildings and must be considered during the design and construction process. The minimisation of noise transmissions from one area to another is an important consideration due to the impact it has on health and wellbeing, communication and productivity. You must also consider the control of characteristics of sound within spaces themselves. (Simons and Waters, 2007)
By controlling the building acoustics, the effects of noise disturbance can be mitigated, which ensures compliance with building regulations and legislations. 
What are the implications of frequency and wavelengths within buildings?
A material sound-absorbing property will differ considerably with the frequency. The World Health Organisation state that lower frequencies tend to be more challenging to absorb, whereas frequencies above 500Hz are easier absorbed. The sound-absorbing properties of a material can be expressed as a function of frequency by the sound absorption coefficient, alpha, where the alpha ranges from 0 (total reflection) to 1.00 (total absorption). (Ecophon, 2020)
Likewise, material sound insulation varies by pitch. BS EN ISO 717-1 states that lower frequency sounds tend to be less attenuated by going through sound-insulating materials than sounds with high frequencies. As a result, material sound attenuation properties are usually measured at a range of frequencies indicative of normal human hearing, and this is then compared with a reference frequency profile. (BS EN, 2013)

Partition Wall Construction	
While designing and subsequently construction a partition wall, primarily, you must comply with the following regulations and British standards:
· BS EN ISO 717-1:2013 Acoustics – Rating of sound insulation in buildings and of building elements
· Approved Document E (Resistance to the passage of sound) 2003 Edition incorporating 2004, 2010, 2013 and 2015 amendments. Department for Communities and Local Government
[image: ]BS EN ISO 717-1:2013 states that partition walls can be made up from either timber or metal studs and can achieve R performances ranging from 30dB to 65dB. It then recommends the use of sound-absorbing infills such as mineral wool batts or quilts. However, careful consideration must be taken where – for example – a partition wall is butted to a suspended ceiling as this is an indirect sound transmission route; a continuous barrier should e provided in the space above it to ensure no significant loss of sound insulation. It is also recommended within the Approved Document E that suitable façade is used – Gypsum Board is often used due to its already reasonable acoustic properties and works well with mineral wool insulation 
Fig.1: Acoustic Partition Wall Diagram. Source: https://www.alibaba.com/product-detail/wall-heat-insulation-rock-wool-sheet_60120917005.html
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Reflectances

Description Typical Basic Ceiling 07 05 03
of fitting outine LOR | downward | Walls 05 03 0.1 05 03 0.1 0.5 03 0.1
LORS%. Room
index
Auminium 06 039 03 033 039 036 033 039 035 033
industrial 70 08 048 042 040 046 043 040 046 043 040
reflector, 10 052 04S 045 052 048 0.45 052 048 045
aluminium 125 056 058 050 056 053 0.49 056 052 042
or enamel 1.5 060 057 054 059 057 053 059 057 053
high-bay 2.0 065 06z 059 063 060 058 063 059 057
refiector 25 067 064 062 085 062 061 065 062 060
3.0 069 066 064 067 064 063 067 064 062
40 071 068 067 069 067 065 069 066 064
50 072 070 069 071 069 067 071 067 086
Near-spherical 06 028 022 018 025 020 0.47 022 018 016
diffuser, 50 08 039 030 026 033 028 0.23 027 025 022
open beneath 10 043 036 032 038 034 029 031 029 026
125 048 041 0837 042 038 033 034 032 029
15 052 046 041 046 041 0.37 037 035 032
20 058 052 047 050 048 043 042 039 036
25 062 056 052 054 050 0.47 045 042 040
30 065 060 056 057 053 0.50 048 045 043
4.0 068 064 061 060 056 054 051 048 046
50 071 060 085 062 059 057 053 050 048
Recessed louvre 06 028 025 023 028 025 023 028 025
0.23
trough with 50 08 034 081 028 033 030 0.28 033 030 028
optically 10 037 036 032 037 034 0.32 037 034 032
designed 125 040 038 035 040 037 0.35 040 037 035
reflecting 15 043 041 038 042 040 038 042 039 038
surfaces 2.0 046 044 042 045 043 041 044 042 041
25 048 046 044 047 045 043 046 044 043
30 049 047 046 048 046 045 047 045 044
40 050 043 048 049 048 0.47 048 047 046
5.0 051 050 049 050 049 0.48 049 048 047
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