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Task B Part 1
Frequency is the number of times per second a sound wave repeats itself. Wavelength is the measured distance from the crest of one wave to the crest of the next wave produced. Frequency and wavelength are “inversely proportional.” The higher the frequency the shorter the wavelength and the lower the frequency the higher the wavelength.

When building you have to account for acoustic levels. How the building is internally structured can make all the difference in how sound can travel from one room to the next. Requirements for sound levels will vary depending on a building’s usage. For example, a music studio will have a different sound proofing requirement to a classroom as the music studio will produce large levels of sound in comparison to a classroom. Low notes penetrate walls easier than high notes. To dampen the noise as much as possible the wall will need to have the same width as the length of the soundwave. On the other hand, high frequency notes are absorbed by walls as pressure is disturbed and isn’t strong enough to pass through.

A) A buildings internal design and services support

 Insulation will help improve a buildings acoustic level, however there are other methods that can be used. Using solid block walls instead of a partition wall can greatly reduce sound due to its density. If a partition wall is used, then you will need insulation with good acoustic levels. Bass traps can be used to absorb low frequency sounds, these can go from floor to ceiling and are best placed in corners where sound will be generated from, such as a corner or wall by the noise source. These traps are often made with mineral wool that is used as a form of insulation. Having dense walls will overall be the best method for controlling sound level within a building.

B) A partition walls construction technique.
A partition wall can be made with timber or metal. A partition wall consists of timber or metal vertical studs from floor to soffit. At the head of the wall will be a head track fixed to the soffit for the stud to be fixed to. The track that is fixed to the floor is called a sole track/plate. Timber or metal noggings will then be used to join the studs together to provide strength, keeping the wall rigid.
Basic partition walls are typically single layered, however if we want the best acoustic levels then we will want to use a staggered stud wall.
For the best acoustic levels, a staggered stud wall should be used.
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 (designwithfrank.com, n.d) The above image shows how the studs are lay out in a staggered stud wall in comparison to the single stud wall.
The staggered studs will assist in “breaking up sound waves” and will reduce sound that passes through the wall. (designwithfrank.com, n.d)
Insulation will be fixed in the studs to provide acoustic dampening and also to provide minimal heat loss through the wall. Plasterboard will then be fixed to the stud once the wall is insulated. The boards will then be tape and jointed then finally decorated. 





C) Types of insulation available 
When building partition walls, insulation is needed for soundproofing and retaining heat within an area. When building a stud wall there are typically a few types of insulation used. 
PIR (Polyisocyanurate) insulation boards can be used for the whole building as they can be easily cut to size and placed where they are needed. In the case of a stud wall they are placed behind the plasterboard and are fixed directly to the studs This type of insulation is highly effective in retaining heat and “not allowing moisture through due to its low permeability”  (Hitch, n.d)  Therefor it will help to prevent issues with condensation and damp.
Foam insulation is a type of insulation that is applied very easily through a spraying machine. “It is used often due to its thermal ability as well as its ability to be used as an air barrier.” (Jacques, 2023) The workability of the insulation is much better than other types of insulation therefor making it an option for someone looking for an easy installation.
Mineral wool, also known as rockwool insulation, is a large roll of dense wool material. Mineral wool is highly effective in reducing sound levels as its density allows the sound to be dampened more effectively when compared to other insulations. It is also highly effective for thermal insulation making it very energy efficient. Rockwool can become an issue when it gets wet as it will get very heavy as it absorbs moisture well. This insulation comes in roll form and slab form. Insulation rolls are much more flexible than the slabs, allowing more workability and less chance of breakage. On the other hand, the slab form will provide better acoustic dampening than the roll. “The reason they are more effective than the roll insulation is because the slab is denser, there for not allowing sound through as easily as a roll.”   (Ashbolt, 2022) These slabs are available in different thicknesses depending on what is required.

Part L Building regulations state that insulation used for cavity walls below floor level and between ceiling rafters must be a minimum of 150mm thick.” (pbctoday.co.uk, 2023)
When building partition walls, you may be required to follow regulations on firestopping. This can be anything from using specific fire rated boards or insulation and also may involve filling any penetrations from services with fire mastic or other products that meet requirements.


Task B Part 2
Thermal Transmittance and Thermal Resistance
Thermal resistance (R) is the measure of the opposition of heat transfer offered by a particular component in a building element. It is the temperature difference between two sides of material. Thermal resistance is proportional to the thickness of the layer of material. If the material thickness increases, so will the resistance. “Thickness of the layer is doubled then the resistance will also be doubled”. (Bonilauri, 2016)
Thermal resistance has 3 types:
∙Material resistances
∙Surface Resistances
∙Airspace Resistances
Material Resistances measures the resistance of each layer of material used. It is dependent on the rate of which the material conducts heat and how thick the material used is. The calculation for working out the material resistance is:


R- The thermal resistance of the component (K/W) The higher the R value, the more efficient the insulation
d- Thickness of the material used (m)
K- The thermal conductivity coefficient of the material (W / m k) Rate that heat is transmitted.

Surface Resistances are found when standard table values are consulted. There are 2 factors that can have an effect:
∙Climatic effects
∙Surface properties
Airspace Resistance are also found when consulting standard values. There can be 3 factors that can have an effect:
∙Width of air space
∙Airflow- if the space is ventilated or un-ventilated 
∙Lining of the airspace – normal material surface or “reflective” surfaces

Thermal transmittance (U-Value) is the rate that heat can pass through a structure. It measures the effectiveness of an insulation by giving us the ‘U-Value’


[image: ]                       
(tec-science, 2023) The above image will help you understand the relationship between Thermal resistance and Thermal transmittance.
Heat flow through a material will be dependent on the material’s thermal resistance. The higher the materials R-value , the lower the U-value will be. 

Part B
Thermal conductivity is the measure of the materials ability to conduct heat. Materials that allow heat to travel through them are called conductors. Thermal conductivity is the movement of heat from a warm area to a cooler area between material in contact. The best conductors are things such as metal unlike gasses and air which conduct poorly.
The reasoning behind metal conducting better than other materials is due to electron movement. The more electrons in a material the better it will conduct. Metal has free electrons, meaning the electrons are not bound to an atom and are free to move as they want.  When electrons are heated up, they will move around the material transferring heat to other electrons and eventually reaching the other end of the metal. Fouriers law (also known as the law of heat conduction) states that “heat energy is transferred from an area of high temperature to an area of low temperature through molecule vibration. “ (byjus.com, n.d)

If we were to hang a 1m and a 2m copper strip over a flame, the heat will transfer through the shorter pipe fastest due to the electrons having to transfer less heat to each other over a longer distance.
Copper has a thermal conductivity of “390 W/m-k” (ktkthermal.com, 2022)
“W” is the amount of watts conducted per meter “m” of thickness through temperature “kelvin” “k” difference between each side of the material.
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