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Task A 

 

Calculate the following: 
· Room index 
· Utilisation factor 
· Lamp layout drawing 
· Number of lamps required 

 
The formula to calculate the room index is as follows;


                                                     Calculation for this project     =     

Room index = 1.3

Utilisation Factor  

Area of reflectance is the following: 
Illumination = 600 lux
Rooms reflectance = walls and ceiling both 0.5
Light loss = 0.7
To work out the area of reflectance I have used the table that is below. A table is usually provided by a lighting manufacturer as a guidance to finding a utilisation factor.
I have used red outlines to highlight how I have read the chart and how I got my utilisation factor result.
The utilisation factor for this project is 0.53
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Number of lamps required 

The formula for this calculation is as follows;

Number of lamps required = 
Calculation key;
N = number of lamps 
E = illuminance  
A = area  
F = average lux 
UF = Utilisation Factor 
LLF = Light Loss Factor

Calculation for this project is as follows;  
I have rounded the number up to 43 lamps 
Although the number of lamps required is 43. For me to create a sufficient and symmetrical design I will increase the number of lamps to 48. This allows me to keep the design pleasing to the eye and reaching the required lux for the working area.

To find my required distance between the lamps I have to calculate the value of Smax. The calculation is as follows;
1.5 x height of the room = Smax
For this project;
1.5 x 3m = 4.5m
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Please see the above drawing of where I plan to position the 48 lamps. The drawing shows all the required measurements for the setting out of the lamps.


Task B 
A brick wall has an area of 20m₂ and contains a window with an area of 4m₂. The values of sound reduction indexes are; 50Db for the brickwork and 10Db for the window.
The formula used to calculate the total sound reduction index is as follows;
Brickwork; 
SRI = 10g10(I/T) 
50 = 10 x (10g10(I/T) 
5 = 10g10 I/T 
I/T = 10 -5 

T = 0.000010


Window 
SRI = 10 x (10g10(I/T) 
10 = 10 x (10g10(I/T) 
1 = 10g10 (I/T) 
T = 10 
T = 0.10
To calculate the overall sound reduction index I will use the following formula;
T = (T1 x A1) + (T2 x A2)/A1 + A2 
T = (0.000010 x 16) + (0.10 x 4)/ 16 + 4 
T = 0.00016 + 0.4/20 
T = 0.40016/20  
T = 0.020008 

Final sound reduction formula: 

SRI = 10 x (10g10(I/T) 
SRI = 10 x (10g10)I/0.02008) 
SRI = 10g10(49.98) 
SRI = 10 x 1.6987 
SRI = 16.987 
Total sound reduction index is 17Db

Define frequency and the wavelength of a sound and discuss the implication of dealing with these two parameters in;
· A buildings internal design and services support 
· A partition walls construction technique 
· The choice of insulation type available.

In construction, controlling internal noise is crucial. As a homeowner, you would want your home's walls to be sufficiently insulated to prevent any external noise that may cause you distress entering your household, as well as to confine all noise inside your home within four walls to avoid upsetting your neighbours. The velocity of vibration is measured in frequency. The pitch of the sound is determined by its speed and the distance between two sounds is measured in wavelengths. The wavelength of sound is measured in horizontal lengths and the frequency of sound is measured in Hertz (Hz). This is known as a cycle wave.

Sound that can traverse a boundary is referred to as sound transmission. We'll use a partition wall as an example. Partition walls are walls in which are built for privacy and to also act as a sound barrier. They can be built from all different materials such as brick, block or even plasterboard. Some partition walls are also used as a load bearer to support the entire building. If the partition walls are not used as load bearers, they are often made from plasterboard and insulation. The wall will have specific insulation tailored to the job and the required levels of sound reduction. There is now also sound barrier plasterboard on the market which can also help with sound reduction.
Soundproof plasterboard or acoustic plasterboard contains a higher density core which is designed to enhance sound insulation. This type of plasterboard is perfect for those wanting extra privacy between rooms within the home. (b&q, 2022)
Sound can be transferred in two different ways, either as an impact sound or as an airborne sound, the sound will be conveyed. Direct sound transmission through the air from its source is referred to as airborne sound. Airborne sound is something like the traffic outside your house or an aeroplane passing through the sky.
Impact sound is defined as sound that has the potential to pass through solid objects and is typically in close mechanical proximity to the source. Your neighbour knocking on your door is a great example of this. This is also known as structure carried sound because we can feel vibrations. The structure-borne sound would eventually become an aerial sound for humans to hear. It's worth noting that in noise control, both structures and airborne noise are considered.
Sound insulation is the best approach to achieve noise control in a partition wall. Noise control is the capacity to regulate sound. It will also depend on the sound frequency and the wall's density. If one side of the partition was 200 dB and the other was 100 dB, the sound reduction index of the partition would be 100 db. If any of the partitions include openings, such as windows or doors, the sound index will be impacted.
Sound insulation relates to the total ability of a building element or building structure to lower the sound transmission through it. Two types of sound insulation might be referred to – airborne sound insulation and impact sound insulation. It’s crucial to keep in mind that the weakest link in the construction has a large impact on the overall sound insulation. (jones, 2020)
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Description Typical Basic Ceiling 07 0.5 0.3
of fitting outline LOR | downward | Walls 05 0.3 0.1 05 03 01 05 0.3 0.1
LOR% Room
index
Auminium 06 039 03¢ 033 039 036 033 039 035 033
industrial 70 08 048 043 040 046 043 040 046 043 040
reflector, 10 052 048 045 052 048 045 052 048 045
aluminium 1.25 056 058 050 056 053 049 056 052 042
or enamel 15 060 057 054 059 067 053 059 057 053
high-bay 20 065 06z 059 063 060 058 063 059 057
reflector 25 067 064 062 065 062 061 065 062 060
30 069 066 064 067 064 063 067 064 062
4.0 071 068 067 069 067 065 069 066 064
5.0 072 070 069 071 069 067 071 067 066
Near-spherical 0.6 028 022 018 025 020 0.7 022 018 016
diffuser, 50 08 039 030 026 033 028 028 027 025 022
open beneath 10 043 036 032 038 034 029 031 029 026
1.25 048 041 037 042 038 033 034 032 029
1.5 052 046 041 046 041 0.37 037 035 032
20 058 052 047 050 048 043 042 039 036
25 062 056 052 054 050 047 045 042 040
30 065 060 056 057 053 050 048 045 043
40 068 064 061 060 056 054 051 048 046
5.0 071 060 065 062 059 057 053 050 048
Recessed louvre 06 028 025 023 028 025 023 028 025
0.23
trough with 50 08 034 031 028 033 030 028 033 030 028
optically 10 037 036 0832 037 034 032 037 034 032
designed 1.25 040 038 035 040 037 035 040 037 035
reflecting 15 043 041 038 042 040 038 042 039 038
surfaces 20 046 044 042 045 043 041 044 042 041
25 048 046 044 047 045 043 046 044 043
30 049 047 046 048 046 045 047 045 044
4.0 050 049 048 049 048 047 048 047 046
5.0 051 050 049 050 049 048 049 048 047
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