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	Module Learning Outcomes 
(from module syllabus)

	
Calculate and analyse building services requirements for comfort levels in buildings.











	
TASK DESCRIPTION




          COMPLETE BOTH TASKS

Following the procedure presented in lecture time, the corresponding notes and via the procedure descriptive and data sheets available…
                                                                                            
             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), explaining exactly how this value was arrived at.
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. Indicate all dimensions on your drawing. 
Mathematical calculations should be fully detailed                                              (50 marks)
                                                                                           				                                                                                                                                            
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. 
          Include the full arithmetic development of your answer.  

2. Discuss the implications of the factors of frequency and wavelength in:
1). Internal sound management
 2). Partition wall construction technique
 3). The Insulation material choice.                                                   (750 words in total)

                                                                                                                        (50 marks)
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1) Room Index (RI) = 
Hm = Height of room – height of work surface
Hm = 8-1 = 7
RI =  =  =  = 2.44897959
RI = 2.45
[image: Table
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2) By my calculations, the room index is 2.45 which when rounded to the figures present in the table, my room index is 2.5  . The data presented in the question shows that the wall and ceiling reflectance’s are 0.5 and 0.3 respectively. Therefore, by using the graph in figure 1, the Utilisation Factor can be obtained, which gives a reading of UF = 0.45





Figure 1


3) The number of lamps required (N) is   
So,  =  = 47.4074 = 48 lamps

4) A suitable layout (value of S) for lamp fittings,
Smax = 1.5 x Hm
Smax = 1.5 x 7 = 10.5 metres apart

5) Best fit design
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Figure 2
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1) Overall sound reduction index for entire wall

SRI = 10x(log10(1/T))
Where T is averaged so T0
T0 = 

Brickwork area = 20 – 4 = 16m^2 
Brickwork T

SRI = 10 x (log10(1/T))
50 = 10 x (log10(1/T))
5 = log10(1/T)
1/T = 10^5
T = 10^-5
T = 0.000010

Window T

SRI = 10 x (log10(1/T))
10 = 10 x (log10(1/T))
1 = log10(1/T)
1/T = 10^1
T = 10^-1
T = 0.10

So, T0 =  = 0.020008

So, the overall SRI = 10 x (log10(1/0.020008))
SRI = 10 x (log10(1/0.02008))
SRI = 10 x (log10(49.980007))
SRI = 10 x 1.69
SRI = 17dB


2) Frequency and wavelength are highly important when evaluating the effect of sound. For instance, the speed of sound is equal to the frequency multiplied by the wavelength. But these two factors implicate sound in various ways. Frequency is the number of times per second that a sound pressure wave repeats itself. The more times the sound passes per second, the more oscillations, therefore the higher the frequency. Also, the higher the frequency, the higher the pitch of the sound. Intern, if the frequency is high, then the wavelength is low, thus they are directly proportionate to one another. Furthermore, when evaluating these two factors it can be noted that a sound wave with high frequency and thus low wavelength can be absorbed by thinner materials, as it is the waves length which allows for it to pass further through objects.

Discussing internal sound management, sound can be reduced and controlled mainly by sealing joints and by use of sound absorbent materials such as carpet (Noise Control in Interior Partitions, 2017). The amount of sound dampened by a wall is respondent to its mass. Materials such as fibreglass which is used as bulk insulation greatly reduce noise transfer. One method used to control sound in buildings is using partitions techniques. “A standard 90 x 45 mm timber partition with two layers of 10 mm plasterboard one side, sound absorbing insulation and one or two layers of plasterboard on the other side – good noise reduction” (Noise Control in Interior Partitions, 2017).

Furthermore, carpets are a popular choice when choosing to control noise. They are a great sound absorber and are very dense. Fibre glass is also good due to its air pockets and density. Listed by HSE, techniques such as damping or fan and airflow installations are great noise control methods (HSE, n.d.). 
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	Marks available
	Marks 
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Description Typical Basic Ceiling 0.7 0.5 0.3
of fitting outline LOR | downward | Walls 0.5 0.3 0.1 0.5 0.3 0.1 0.5 0.3 0.1
LOR% Room
index
Aluminium 06 0.39 0.3€ 0.33 039 0.36 0.33 0.39 0.35 0.33
industrial 70 08 0.48 0.43 0.40 046 043 0.40 0.46 0.43 0.40
reflector, 1.0 0.52 0.4¢ 0.45 052 048 0.45 0.52 0.48 0.45
aluminium 1.25 0.56 0.58 0.50 056 0.53 0.49 0.56 0.52 0.42
or enamel 1.5 0.60 057 0.54 059 0.57 0.53 0.59 0.57 0.53
high-bay 2.0 0.65 0.62 0.59 063 0.60 0.58 0.63 0.59 0.57
reflector 25 0.67 0.64 0.62 065 0.62 0.61 0.65 0.62 0.60
3.0 0.69 0.66 0.64 067 0.64 0.63 0.67 0.64 0.62
4.0 0.71 0.68 0.67 069 067 0.65 0.69 0.66 0.64
5.0 0.72 0.70 0.69 071  0.69 0.67 0.71 0.67 0.66
Near-spherical 0.6 0.28 0.22 0.18 025 020 0.17 0.22 0.18 0.16
diffuser, 50 08 0.39 0.30 0.26 033 0.28 0.23 0.27 0.256 0.22
open beneath 1.0 0.43 0.36 0.32 038 0.34 0.29 0.31 0.29 0.26
1.25 0.48 0.41 0.37 042 038 0.33 0.34 0.32 0.29
1.5 0.52 0.46 0.41 0.46 0.41 0.37 0.37 0.35 0.32
20 0.58 0.52 0.47 050 048 0.43 0.42 0.39 0.36
25 0.62 0.56 0.52 054 050 0.47 0.45 0.42 040
3.0 0.65 0.60 0.56 057 053 0.50 0.48 0.45 0.43
4.0 068 0.64 0.61 060 0.56 0.54 0.51 0.48 0.46
5.0 0.71 0.60 0.85 062 059 0.57 0.53 0.50 0.48
Recessed louvre 0.6 0.28 0.25 023 0.28 0.256 0.23 0.28 0.25
0.23
trough with 50 0.8 0.34 0.31 0.28 033 0.30 0.28 0.33 0.30 0.28
optically 1.0 0.37 0.36 0.32 0.37 0.34 0.32 0.37 0.34 0.32
designed 1.25 0.40 0.38 0.35 040 0.37 0.35 0.40 0.37 0.35
reflecting 15 0.43 0.41 0.38 042 0.40 0.38 0.42 0.39 0.38
surfaces 20 0.46 0.44 0.42 045 043 0.41 0.44 0.42 0.41
* 5 0.48 0.48 0.44 047 045 0.43 0.46 0.44 0.43
3.0 0.49 0.47 0.46 048 046 0.45 0.47 0.45 0.44
4.0 0.50 0.49 0.48 049 048 0.47 0.48 0.47 0.46
5.0 0.51 0.50 0.49 050 049 0.48 0 47

0.48

0.49
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