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[bookmark: _Toc162560183]Part 1:
1)  RI= (L x W) / (Hm (L+ W)) L= 60m W= 24m Hm= 8m – 1m= 7m
=60 x 24 / 7 (60 + 24)
=1440 / 7 (84)
=1440 / 588
=2.448 = 2.45
[image: A table with numbers and symbols

Description automatically generated]2) Utilisation Factor= 

 (
|
)







 (
|
)

 (
|
) (
-
)
 (
--
-
) (
-
-
 
-
--
) (
--
-
) (
--
-
) (
--
-
) (
--
-
)

3) N= E x A / F x UF x LLF   E= 200 A= 1,440m2 F= 18,000lm UF= 0.45 LLF= 0.75
=200 x 1,440 / 18,000 x 0.45 x 0.75
= 288,000 / 8,100 x 0.75                                          
=288,000 / 6,075                                                             
= 47.41 = 48 Lamps
4) S= 1.5 x Hm
= 1.5 x 7
=10.5m apart
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[bookmark: _Toc162560185]Task B.
[bookmark: _Toc162560186]Part 1:

[bookmark: _Toc162560187]Frequency of Sound- This can also be known as pitch, it is the number of times a sound pressure wave repeats itself. Frequency is measured in Hertz (Hz) the lower the frequency the lower the oscillations and a higher frequency has more oscillations. Humans normally hear sounds between 20Hz and 20,000Hz. Low frequency sound travels further than high frequency sound.  
a) A building’s internal design and services support - The use of the building must be considered as a certain level of frequency would be needed for a specific design purpose. When setting up support systems the frequency of the sound produced should be kept at a level where humans are unable to perceive it so that there is no interference with the buildings purpose.
b) A partition wall’s construction technique- The techniques used to combat frequency in partition wall construction depends on how much sound is expected in one room and how to minimise its exposure to other rooms. This is because frequency in one room feeds over to another, so the partition walls are designed using specific techniques to ensure the sound passing through is at the lowest frequency possible.
c) The choice of insulation types available- Frequency comes in different levels depending on what sounds are being made, as such insulation types may become varied because of multiple frequency levels. This is also done because some sounds have the same frequency which in turn causes some insulation to lose its effect, so to combat these multiple types are used.

[bookmark: _Toc162560188]Wavelength of Sound- This is the distance from one point on a wave to the same point on a different wave. Wavelength is measured in metres, the normal frequency at which a human hears sound is 20Hz – 20,000 Hz which is equivalent to 23m and 1.7cm. This shows that a high frequency sound has a short wavelength, and a low frequency sound has a long wavelength.
a) A building’s internal design and services support- The size of the building or room and how well the sound needs to be transmitted to various parts of said room need to be considered when designing the building. The reverberation time of the sound is controlled as it may take away from the purpose of the room if there is a long reverberation time.
b) A partition wall’s construction technique- when there is impact on walls or floors due to movement and other causes the vibrations are transmitted via wavelength to different rooms in the building. The usage of different techniques by the application of particular materials for the partition walls is introduced to combat this spread of sound.
c) The choice of insulation types- There are certain insulators that are specific for the control of vibrations, and these would be best used to control the spread of sound through wavelength. This is needed as it helps to maintain privacy by controlling the spread of sound. 
[bookmark: _Toc162560189]Part 2:
A:
[bookmark: _Toc162560190]Thermal Transmission- Also known as the U-value, speaks about the rate at which heat is transferred through a material, it shows how efficiently heat moves through matter. Some materials are better at transferring heat than others which is why a calculation is done to find out how much heat is loss through the walls of a building via different materials. A lower U-value means heat loss is reduced and that there is good insulation.
[bookmark: _Toc162560191]Thermal Resistance- This is the inverse of thermal conductivity, which determines how effectively materials conduct heat. Thermal Resistance finds out how much a material resists heat flow, the higher the thermal resistance the lower the heat loss transfer. This helps to control heat regulation in buildings where it may become too cold or too hot.
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Thermal conductivity is the measured in watts per metre – kelvin (W / mk). Material type is a necessary factor as several types of material allow for more or less thermal conductivity, which means that the thermal conductivity is impacted by the material used. Distance is a necessary factor as the amount of space the heat must travel through impacts how much heat is carried to the other side of the wall.
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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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