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1.0 Executive Summary
The first part of this report focuses on solving calculations for the number of lamps that’s required for a factory with a drawing provided for its best fit design and solving the Sound Reduction Index (SRI) for a wall. The second part investigates the implications of sound transmission in residential buildings and what action can be taken to prevent this. 

2.0 Findings
2.1 Lighting Calculation.
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2.2 Lighting Installation Layout.
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2.3 Sound Reduction Index Formula.
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2.4 What is the frequency of a sound?
Frequency can be described as the repeating formation of waves that passes a fixed point over a specific period of time. It is determined by calculating the number of crests in these waves that has passed this fixed point in one second. The standard unit of measurement used is hertz (Hz) (ck-12, 2023).

2.5 What is the wavelength of a sound?
The wavelength is the measure of distance between two adjacent oscillations of a wave. These oscillations can either be longitudinal where they’ll move in the direction of the wave or transverse meaning the movement will be perpendicular. The unit to measure wavelength is lambda (Λ) (Bozeman Science, 2015). 

The following information will relate to domestic buildings only. 

2.6 Acoustic design and the internal environment.
It would be ideal for all newly or existing residential buildings to achieve an exceptional performance in acoustic design where noise levels are kept to a minimum so that the user will be able to live comfortably without the possibility of disruption to their day-to-day activities. Unfortunately, this isn’t always the case as it depends on the buildings fabric, the type of dwelling and its location as external elements can play a large role in this. 
The main issue with external noise sources such as building services or modes of transportation is that they emit low frequency sound waves which causes a vibration path through the building fabric before being transferred into air-borne sound. In high noise environments, its possible to combat this problem with the use of several preventative measures that results in the disruption of this transmission wave before it enters the building fabric and is heard by the user. The following measures are: 
· Locating and repositioning the sources of noise away from the building wherever possible, as larger distances will cause the energy to attenuate in the sound wave. This can also apply to mechanical ventilation systems installed within the internal environment near noise sensitive areas such as bedrooms or workspaces. In relation to this, the transmission of sound during warmer conditions is far quicker as particles in the air begin to vibrate more rapidly. 

· Providing additional mass in the buildings fabric during construction or improving the materials mass in existing buildings increases the difficulty for sound pressure waves to vibrate through them. 

· Improving the quality of workmanship during the construction phase can potentially eliminate any weaknesses in the structure and prevent the formation of gaps or holes which will leak sound into the buildings fabric (Littlefield, Chapter 40: Sound, 40, 40-5,40-6). 

[image: How Sound travels ]
(Ian Baker, (2021). 

2.7 Selecting a partition wall.
From an acoustic point of view, the partition walls purpose is to separate adjoining rooms within the internal living space that will result in the isolation and attenuation of sound transmission waves.  Depending on the type of dwelling, partition walls can be affected by a combination of low to high frequency sound waves from the buildings services and its occupiers. 
Where it was previously discussed that impact sound can be problematic with external walls, a partition could potentially face another issue known as flanking. This causes sound waves to create multiple paths around the structure where it would normally travel directly through it (Littlefield, Chapter 40: Sound, 40-5, 40-6). 
 The use of a twin stud partition in newly designed or existing buildings will be a beneficial solution to tackle these issues compared to the installation of a single stud partition as extra thickness of materials will result in sound energy being lost over the distance. Applying isolation tape at the top and bottom of the partition will also be able to prevent flanking paths from developing around the structure (HUSH ACOUSTICS, 2023). 

[image: How Flanking noise works diagram]
(Russell, 2016).

2.8 Reverberation time and sound absorption materials.
Where a sound wave has been generated within a space, the reverberation time will depend on factors such as the absorption coefficient of the insulation selected, the number of porous furnishings in the surroundings and the size or volume of the space. By choosing a high-quality insulator for either a wall or floor construction, the reverberation time will reduce greatly as sound energy becomes more absorbed in the material as it reflects off each surface.  
Although, this may pose a challenge in rooms such as kitchens or bathrooms as they tend to have harder surfaces. A sound absorber that’s best fitted for acoustic performance would be mineral wool as it is porous in nature and only reflects a small amount of sound energy back into the space after it has been converted into heat energy (SOUNDPROOF LIVING, 2020) (Littlefield, Chapter 40: Sound, 40-2).  

[image: Rockwool Cavity Slab fulfill cavity insulation]
(Insulation Online Limited, 2022).
3.0 Conclusion
Gathering information on the sources of noise in the external environment during the design stage could not only drastically improve the acoustic performance of the internal environment, but can improve the quality of life of occupiers in buildings. Therefore, careful decisions in terms of material choice and construction technique will overall make a difference. 
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