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The room index
The calculations to work out room index are as follows
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L=length 
W=width
Hm=Height from working plane


The utilisation factor
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To get answer of 0.46, I used the room index figure of 2.45 and rounded it to the closet room index on the manufacturers sheet with the light fitting matching. I used the 2.5 for ri, the areas reflectance of 0.3 for ceiling and the 0.5 for the walls to get the match.



The number of lamps required
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N=number of lamps required
E=illuminance required
A-area at working plane
F=average lumens lux from each lamp
UF= utilisation factor
LLF=light loss factor
We round the figure to make an even amount of lights

The suitable layout for the lamp fittings[image: A picture containing timeline
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Overall sound reduction indexes
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The implications of frequency and wavelength in
-Building fabric resonance
Sound transmission through the building fabric can me mechanical vibration in the material it passes through, it is called airborne or impact sound. Airborne is when the sound passes through the air like some one talking. Impact noise is when the sound hits and passes through solid materials, an example is some one knocking a door. The sound then must become air borne for are ears to hear it. When looking at sound levels in a building we must first find out what is acceptable. If we look at the three ways sound in a room works such as reflected sound, absorbed sound and the transmitted sound we can then start to work out what sound insulation we need (nantel, 2022)

-Partition wall construction technique
When constructing a partition wall in a property you must follow the relevant building regulations, in this scenario building regulation part e1, e2 applies. These cover the noise from the joining buildings maximum 45db and noise from within the property itself maximum 40db. It also divides the sound in to two parts sound impact and airborne.  When we look at the construction of a timber partition wall inside a property, it is made up from timber, plasterboard, plaster skim, air void and an insulation material. Most of the components are hard and rigid, that means sound can travel through without much deterrence, airborne sounds are blocked by mass when the sound meets the surface it starts to vibrate and if it’s in a sealed cavity it can echo and resonate and amplifies this is the drum effect. We add a soft insulation in-between; this changes the frequency and the wavelength of the sound deadening it as it passes through (Home building and renovating, 2022) (ministry of housing, communities and local goverment, 2015) (sound proofing store, 2021)

-The insulation material choice
When it comes to choosing the best insulation choice, not only for heat but for sound as well. There are a few different options available on the market and research continues to come up with the best design and usability. The options so far are 
Spray foam open or closed cell insulation are both un affective at stopping sound waves passing through them. Out of the two open cell is the better choice of the two. Its not affective because it lacks mass, and you need mass to absorb the sound waves.
Fiberglass insulation is one of the most popular and used insulations when it comes to sound due to its high insulating qualities. When using fiberglass for the insulation of sound it is used to stop sound entering and exiting the building, to achieve this it can be incorporated in the walls, ceilings, and floors with ease. Fibreglass works by trapping the sound the sound in a room or stops it passing into the room it does this by stopping the soundwaves. Fiberglass has a NRC rating of between 0.9 and 0.95 making above the recommended 0.75.
Rockwool Insulation Rockwool is very similar to fiberglass, it is just manufactured from different materials. It however has a better NRC rating and a higher density making it a better choice for sound insulation.
Acoustic foam insulation is an insulation made from a polyurethane foam and is very easy to use as its lightweight. It not only reduces sound but enhances the sound within a room. This is the best option for reducing sound as it blocks soundwaves but has no thermal properties (Sound proof central, 2022)
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