
Construction Level 2 – Energy Efficiency in Building Materials Part 2
1 of 17 – Welcome
Thermal insulation is a material that blocks or slows the flow of heat through or away from a building. Insulation is vital to economy efficient building design because it allows spaces to retain what heat they have but avoid gaining excess heat from outside.

In this session we look at the benefits of thermal insulation and how it works in roof spaces:
· Efficiency and effectiveness
· Insulation materials
· Roofs, attics / lofts
· Flat roofs
2 of 17 – Protecting the environment
Thermal insulation has key benefits for protecting the environment; it reduces the amount of energy used from fossil fuels, such as coal, oil, and gas. For this reason, thermal insulation is an important factor in promoting sustainability.

Insulation has the greatest potential for reducing CO2 emissions. Carbon dioxide (i.e. the ‘greenhouse’ gas) is directly linked to global warming as it traps heat within the atmosphere and changes climatic temperatures across the globe.

Energy conserved through the use of insulation far outweighs the energy used in its manufacture. Only when a building achieves a ‘Low-Heat’ standard does insulation’s embodied carbon become significant.
3 of 17 – Insulation performance
The most important aspect of any selected insulation material is its performance; it should consistently provide resistance to the passage of heat throughout the lifetime of the material and/or the building.

Read about the overall benefits linked from installing thermal insulation below:

Ease of installation
How the builder can gain access to areas to install insulation correctly and effectively.  Installations on new builds are standard practice and accessibility is far easier than installing materials to older, existing buildings.

Shrinkage, compaction & settlement
Some materials will have a degree of dimensional instability during their life and this has an impact on the material’s overall effectiveness.

Protection against moisture
Some insulation materials will suffer a degradation of performance when moist or wet.  This could be moisture created from a lack of ventilation, say in wall cavities, or structural defects like broken roof tiles or slates.
4 of 17 – Is insulation there normally?
Thermal insulation is included at the design stage of any new build. Building regulations expect new buildings to be eco-friendly, by having a low impact on the environment, and cost effective in providing savings on energy bills.

However, construction has been in decline for many decades and therefore, most of the existing UK house stocks were built before 1970, with the majority being built around the turn of the century.  Therefore, most UK built houses were outside of the scope for building control and fall short of current energy efficiency requirements. With this in mind, most current insulation installations are for upgrading existing properties.
5 of 17 – Insulating materials
Look at available solutions for making energy efficiencies through insulation below:

Blanket insulation
Blanket insulation (also known as matting or quilt insulation) is the most common type of insulation used in the home. It comes in flexible rolls of different thicknesses.  Often made from mineral wool (glass or rock fibre), it is a common material used in loft insulation due to being easy to install and cost-effective.

Blanket insulation is commonly used between floor joists, inside stud walls, or under suspended floors.

Loose fill insulation
Loose fill insulation is sold in bags and is made from materials such as mineral wool, cork granules, cellulose fibre or vermiculite.  It is installed by pouring the contents between joists or into small or hard to reach spaces.

Loose fill insulation is ideal for use where joist spacings are irregular, and due to the restrictive, set widths of blanket insulation, loose fill is better suited as it can fill out the space.

Blown insulation
Blown insulation is a loose material made from mineral fibres or recycled newspapers. It is designed to be professionally injected (or blown) into sectioned-off areas.  It can remain loose when used for loft insulation, or bond to surfaces when used in stud walls.

An advantage of blown insulation is that it can be injected into existing buildings as an upgrade or retrofit method.

Insulation boards
Insulation boards are a rigid board used to insulate floors, ceilings or walls. They are usually made from foamed plastic such as polyurethane (PUR), polyisocyanurate (PIR) or polystyrene. Boards come in varying thicknesses (from 12 to 200mm) to suit a range of applications and spaces. They are often foil faced to add to the insulation value.

PUR and PIR boards can be cut to size and are amongst the best insulation materials used today.
6 of 17 – Roof and loft insulation
Insulating a roof or loft is a relatively simple, inexpensive and effective way to reduce heat loss and reduce heating bills.

In roof and loft installations, a thermal layer is placed above the ceilings of rooms to keep heat loss to a minimum. Insulation is also placed between the rafters in the roof to prevent additional heat transfer, helping to keep the loft space warmer in the colder months, and cooler in the warmer months.

Read more about how insulation works on the website below:
Does insulation work in Summer?
7 of 17 – Roof and loft insulation
Warm air rises and because of this, 25% of energy used to heat a home can be lost through the roof.

Installing a layer of insulation between the rafters in the roof is one of the best ways to help reduce annual energy bills. In pitched roofs, insulation is also placed between the rafters in the roof to prevent additional heat transfer, helping to keep the loft space warmer in the colder months, and cooler in the warmer months. Additional insulation can be added in the form of insulated plasterboard. This is especially useful where the loft is to be used as an extra room or living space.
8 of 17 – Flat roof insulation
Flat roofs are defined as any roof with a pitch of 10 degrees or less.

Due to their construction, flat roofs are prone to heat loss. Insulating a flat roof can be tricky, especially if it is being retrofitted. It is important to keep a flat roof air tight and prevent condensation. This is especially important if the space below is a room such as a bathroom, where high levels of humidity are generated.
9 of 17 – Flat roofs
In insulated flat roofs, the insulating materials are laid between the ceiling and the roof membrane to prevent heat from escaping or coming into the property.

Ideally, a flat roof should be insulated from above with layers of rigid insulation board. These can be added either on top of the roof's weatherproof layer or directly on top of the timber roof surface with a new weatherproof layer on top. 

It is possible to insulate a flat roof from underneath, but this can lead to condensation problems if not completed correctly.
10 of 17 – Question 1
Answer this question.

What is the purpose of thermal insulation?
A. To slow the flow of heat away from a building
B. To increase the flow of heat away from a building
C. To block the flow of heat around a building
D. To increase the flow of heat into a building

The correct answer is A, to slow the flow of heat away from a building.
11 of 17 – Question 2
Answer this question.

What is the main benefit of installing thermal insulation?
A. It is quick to install
B. It reduces heating bills
C. It is easy to install
D. It come in different sizes and products

The correct answer is B, it reduces heating bills.
12 of 17 – Question 3
Answer this question.

What type of insulation material comes in flexible rolls of different thicknesses and is often made from mineral wool made from glass or rock fibre?
A. Sheet insulation
B. Loose-fill insulation
C. Blanket insulation
D. Blown insulation

The correct answer is C, blanket insulation.
13 of 17 – Question 4
Using the following choice of words; insulated, roofs, ceiling, from, flat, above, sheet, weatherproof, surface, below, blanket and rafters, fill in the blanks in the paragraph below (not all words are used):

In blank flat blank, the insulating materials are laid between the blank and the roof membrane to prevent heat escaping blank or coming into the property.  Ideally, a blank roof should be insulated from blank with layers of rigid blank insulation boards.  These can be added either on top of the roof’s blank layer or directly on top of the timber roof blank with a new weatherproof layer on top.

The correct paragraph should read:

In insulated flat roofs, the insulating materials are laid between the ceiling and the roof membrane to prevent heat escaping from or coming into the property.  Ideally, a flat roof should be insulated from above with layers of rigid sheet insulation boards.  These can be added either on top of the roof’s weatherproof layer or directly on top of the timber roof surface with a new weatherproof layer on top.
14 of 17 – Question 5
Answer this question.

What type of insulation is made up of rigid boards used to insulate floors, ceilings or walls?
A. Sheet insulation
B. Loose-fill insulation
C. Blanket insulation
D. Blown insulation

The correct answer is A, sheet insulation.
15 of 17 – Question 6
Answer this question.

How long should correctly installed insulation be effective for?
A. 10 years
B. 20 years
C. 30 years
D. 40 years

The correct answer is D, 40 years.
16 of 17 – Question 7
Answer this question.

How much heat is lost through un-insulated roofs?
A. 10%
B. 25%
C. 50%
D. 75%

The correct answer is B, 25%
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You have now completed this session on roof and loft insulation.

In this session you found out about:
· Efficiency and effectiveness
· Insulation materials
· Roofs, attics / lofts
· Flat roofs

If you are unsure or have any questions about any of these topics, speak to your tutor for more help.
