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	Lesson 1: The effect of individual factors and the environment on human comfort in buildings
	Suggested Teaching Time: 3 hours

	Learning Outcome: Identify the factors that affect human comfort in buildings

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1 
Thermal comfort

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets. 
Learners will then be asked to interpret and consider how environmental factors – including air temperature, mean radiant temperature, relative humidity and air velocity, as well as individual factors (age, gender, health, activity, clothing) – can affect thermal comfort in buildings.
Opportunity for applied learning:

· Research – divide learners into groups and ask them to research core and average temperatures of the human body and how this heat is measured. Learners will then summarise how age, gender, health and activity can affect these. 
· Practical – learners will produce a chart outlining clothing values (Clo). This will include values, clothing type and corresponding temperatures. 

· Video – learners will watch information or clips outlining environmental factors, including air temperature, mean radiant temperature, air velocity. Learners to answer multiple-choice questions on these videos.

· Case study – use a case study based scenario to allow learners to read and decipher information describing how relative humidity can promote mould growth. Learners will answer questions on this topic.
· Practical experiment – carry out a variety of simple experiments on room temperatures.
	Journals

Building Engineer – Association of Building Engineers

BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk 

www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 2: Measurement of factors (thermometers, hygrometers, anemometers)
	Suggested Teaching Time: 3 hours

	Learning Outcome: Identify the factors that affect human comfort in buildings

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Thermal comfort

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts, worksheets and a range of instruments used to quantify thermal factors. 
Learners will produce and interpret data and consider how environmental factors – including air temperature, mean radiant temperature, relative humidity and air velocity – affect human comfort in buildings.
Opportunity for applied learning:

· Research – divide learners into small groups and ask them to state the differences between a digital thermometer (by means of a resistor) and a glass thermometer. Learners will then summarise how both can be used. 
· Practical – learners will produce a chart outlining the relative humidity for tutor specified rooms: areas using a hygrometer. This data will then be transferred to a chart or graph. 

· Video – learners will watch information or clips outlining the use of anemometers and the measurement of air velocity. Learners to answer multiple-choice questions on these videos.

· Case study – using a case study based real-life scenario, allow learners to read and decipher information describing how anemometers produce accurate readouts of wind speed. Learners will answer questions on this topic.
· Practical experiment – using a black globe thermometer, learners will carry out a variety of experiments to calculate mean radiant room temperature using the correct MRT equation.
	Journals

Building Engineer – Association of Building Engineers

BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 3: U-values and their relevance to human comfort
	Suggested Teaching Time: 3 hours

	Learning Outcome: Identify the factors that affect human comfort in buildings

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Thermal comfort

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets. 
Learners will produce and interpret data as well as consider how U-values are measured using conductivity of material R=
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 or resistivity of material R = t x r
Opportunity for applied learning:

· Research – learners to work in small groups and refer to CIBSE guide. Learners to list the differences in K value (W/mk) for a range of materials. 
· Practical – using tutor specified questions for various thicknesses and types of materials, using the correct formula, learners will calculate a given number of worked examples (eg concrete wall and cavity wall).  
· Video – learners will watch information or clips describing the significance of inside and outside surface resistance. Learners to answer multiple-choice questions on these videos.

· Case study – using a case study based real-life scenario, and using the formula R/t = r/si + t/k + r/so, learners will calculate the total resistance to the passage of heat for a given tutor specified scenario.
· Practical experiment – using the outside and inside temperatures, material types and ventilation, learners will calculate the rate of heat loss for a given building type specified by tutor. 

	Journals

Building Engineer – Association of Building Engineers

BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 4: The different properties of natural and artificial lighting in qualitative terms
	Suggested Teaching Time: 3 hours

	Learning Outcome: Identify the factors that affect human comfort in buildings

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.2
Lighting

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets. 

Learners will be made aware of the different properties of natural and artificial lighting, and will be able to specify both in qualitative and quantitative terms. Learners will be able to recognise different types of luminaire.
Opportunity for applied learning:

· Research – working in small groups learners will research and summarise the relationship between human comfort and daylight. Factors could include seasonal affective disorder (SAD) and seasonal changes that affect the chemical imbalance of the brain and sleep patterns.   
· Practical – learners will research, identify and produce a table containing all of the SI photometry units, including value, name/symbol (ie lux = lx candela = cd).
· Video – learners will watch information or clips and then contrast and compare various different types of luminaire and light generation methods (eg fluorescent, fibre optics, LED). Learners to answer multiple-choice questions on these videos.

· Case study – using a case study or tutor specified given scenario, learners could describe properties of natural and artificial lighting, and include any advantages or disadvantages, taking into consideration comfort levels and solar heat gain.

· Practical experiment – using the CIE formula, learners will calculate if the correct amount of daylight is entering a given tutor specified room. 
	Journals
Building Engineer – Association of Building Engineers

BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 5: The different properties of natural and artificial lighting in quantitative terms
	Suggested Teaching Time: 3 hours

	Learning Outcome: Identify the factors that affect human comfort in buildings

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.2
Lighting

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets. 

Learners will be made aware of the affects of glare and the main instruments used in the measurement of light (light meter, daylight meter). 
Opportunity for applied learning:

· Research – working in small groups learners will research The Commission Internationale de l’Eclairage (CIE) and summarise the relationship between human comfort and glare. Learners will explain how glare is quantified (glare index) and produce and present their findings to the group.  
· Practical – learners will calculate the illumination in Lux in a room specified by the tutor where the outdoor illuminance has been measured at a specified Lux with a daylight factor between two and five (link to video).
· Video – learners will watch information or clips and then contrast and compare various different types of light measurement instruments (light meter, daylight meter – Lux meter. Learners will list the ways in which light can be measured, answer multiple-choice questions on these videos.

· Case study – using a case study or workplace scenario, learners should explain the importance of knowing how to measure light and Lux levels in the workplace, and list the required light levels for different kinds of indoor work. 
· Practical experiment – using Young’s modulus, learners will carry out experiment. 
· Learners will then input data onto a excel spreadsheet.    
	Journals

Building Engineer – Association of Building Engineers

BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 6: The effect of noise and vibration on human comfort 
	Suggested Teaching Time: 3 hours

	Learning Outcome: Identify the factors that affect human comfort in buildings

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.3
Noise and vibration

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets. 
Learners will be asked to interpret and consider how noise and vibration impact on human comfort. Learners will be presented with information on velocity, reverberation, wavelength and standard units decibels (dB) & Hertz frequency (Hz).
Opportunity for applied learning:

· Research – learners will be divided into small groups and asked to research environmental noise levels in decibels (Db) (ie train, telephone). Learners will then produce a chart of safe exposure values. 

· Practical – using a tutor specified task learners will produce a diagram of pressure variations in the air, to contain the following: wavelength, rarefaction, compression, amplitude and frequency. 

· Video – learners will watch information or clips outlining how to analyse noise and vibration data (eg from rotating machinery. Learners to answer multiple-choice questions on these videos.

· Case study – use a case study based scenario for learners to describe the relationship between amplitude, wavelength and frequency. Learners will present their findings to the group.
· Practical experiment – using a given tutor specification and some basic instruments (tuning fork, glass container and water) learners will calculate the speed of sound using the formula v = λ f.
	Journals

Building Engineer – Association of Building Engineers

BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 7: The effect of noise and vibration on human comfort 
	Suggested Teaching Time: 3 hours

	Learning Outcome: Identify the factors that affect human comfort in buildings


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.3
Noise and vibration

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets. 
Learners will be made aware of the affects of absorption and insulation and the main instruments used in the measurement of sound (sound level meter). 
Opportunity for applied learning:

· Research – working in small groups learners will identify and list a range of materials, including different internal/external walls, cavity wall quilts and floor coverings. Learners will explain the best way sound reduction can be achieved through the selection of appropriate materials. Learners will present their findings to the group.  
· Practical – learners will identify how noise is transferred through buildings and structures (eg direct transfer, vibration etc) and produce a short report.

· Video – learners will watch information or clips and then contrast and compare various different types of sound level meter instrument and their uses in urban noise pollution. Learners to answer multiple-choice questions on these videos.

· Case study – using a tutor specified case study or scenario learners will calculate reverberation time of a given room using the equation t = 
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· Practical experiment – learners will carry out a series of experiments measuring noise levels in tutor specified area/room. Learners will then plot data (link to video).

	Journals

Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 8: Introduction to the principles of electricity
	Suggested Teaching Time: 3 hours

	Learning Outcome: Understand the safe generation, transmission and distribution of electrical power

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1
Principles of electricity


	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets. 
Learners will then be asked to interpret and consider how voltage, current, resistance, electrical power and the work done by an electric current are related.
Opportunity for applied learning:

· Research – working in small groups learners will familiarise themselves with, and explain, the work done by an electric current with the formula W=Vit. Learners will state the significance and meanings of the expressions (ie W work or Joules; V Voltage; I Amperes). 
· Practical – learners to produce a simple electric circuit diagram outlining the relationship between Resistance (R) Voltage (V) Current (I) Ohms law I = V/R.
· Video – learners will watch information or clips on the relationship between energy and voltage (link to practical experiment).
· Case study – using a measuring resistance case study based on the equation V = I x R, showing the relationship between potential difference, current and resistance, learners will match the correct unit of measurement, symbols and abbreviations to a tutor-based scenario. 
· Practical experiment – carry out a variety of simple experiments measuring the voltage across a cell or battery.

	Journals
Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 9: The principles of electricity
	Suggested Teaching Time: 3 hours

	Learning Outcome: Understand the safe generation, transmission and distribution of electrical power

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1
Principles of electricity


	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets. 

Learners will then be asked to translate and consider how electric current and electrons interact. Learners will also interpret in their own words the basic principles of electromagnetic induction.
Opportunity for applied learning:

· Research – working in small groups, learners will research Michael Faraday’s work on the subject of electromagnetic induction and induced flow of current. Learners will present their findings to the rest of the group.  

· Practical – learners will produce a simple diagram outlining the relationship between protons and electrons, flow of direction and the reason why current alternates in direction.
· Video – learners will watch information or clips on Michael Faraday’s work on the subject of electromagnetic induction (link to research task).
· Case study – using a measuring resistance case study based on how changes in one electromagnetic current produce changes in another current (thus increasing the value of the magnetic field) learners will summarise the transmission of AC current.
· Practical experiment – carry out a variety of simple experiments using a dynamo to demonstrate electromagnetic induction.


	Journals

Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 10: The principles of electricity
	Suggested Teaching Time: 3 hours

	Learning Outcome: Understand the safe generation, transmission and distribution of electrical power

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1
Principles of electricity


	Learners will be presented with a wide range material including video and PowerPoint presentations, charts and worksheets. 
Learners will be asked to translate and consider how direct current is different from alternating current and in the UK mains electricity is supplied at about 230 volts and is supplied as (AC). Learners will also list and state waveform characteristics, including peak values and root-mean square values, and carry out a series of calculations and experiments.   

Opportunity for applied learning:

· Research – working in groups learners to research how current increases and decreases in a sinusoidal alternating wave, which also shows the peak maximum values. 

· (I-0) frequency of mains electricity is 50 Hz, 50 cycles in one second. Learners will present findings to the rest of the group.  

· Practical – learners to produce a diagram outlining the relationship between peak-to-peak voltage and peak voltage. Learners will use the formula (Vo) and the resistance (R) in the circuit to calculate the peak current (Io) using the equation V=IR. Learners will calculate the power generated in watts. 
· Video – learners will watch information or clips on how to calculate power in (resistive) AC circuits using peak and RMS (root mean square) values of voltage and current (link to research task).
· Case study – using a graph based on a real situation, learners will calculate root mean square of a sinusoidal current.
· Practical experiment – learners to carry out a variety of experiments using an oscilloscope trace as a voltmeter to work out peak-to-peak voltage.
	Journals

Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 11: The generation of electrical power
	Suggested Teaching Time: 3 hours

	Learning Outcome: Understand the safe generation, transmission and distribution of electrical power

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.2
Generation of electrical power

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets. 

Learners will state or interpret in their own words the practical methods of generating electricity in terms of what goes on in power stations.

Opportunity for applied learning:

· Research – working in small groups learners will research the fact that over 65% of the world's electrical energy used today is generated by steam turbine generators burning fossil fuels. Learners to describe in detail how steam turbines are used in the process of electricity generation. 
· Practical – learners will produce a diagram of a fossil fuel powered steam turbine electricity generation system. Learners will explain the relationship between the fossil fuel, combustion chamber, pump steam and synchronous generators and transformers to produce the correct voltage.

· Video – learners will watch information or clips on nuclear power, electricity generation, and will answer multiple-choice questions.
· Case study – using the tutor specified case study, learners will explore biomass to burn as fuel for generating electricity. Learners will make calculations using MWh or Gigajoules, based on typical crop yields and the energy content of some biofuels.
· Practical experiment – using tutor specified questions learners will carry out a variety of experiments using wind power. 


	Journals

Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 12: The transformation and distribution of electrical power
	Suggested Teaching Time: 3 hours

	Learning Outcome: Understand the safe generation, transmission and distribution of electrical power

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.3 Transformation and distribution of electrical power

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets. 
Learners will state or interpret in their own words how the distribution of electrical power at high voltages implies high power losses, and that the distribution of electrical power to buildings at high voltages is unsafe and will create practical problems. Learners will calculate power losses at a variety of voltages. 

Opportunity for applied learning:

· Research – working in small groups learners will research how high power losses differ significantly for customers connected at different voltages: high voltage, medium voltage. Learners will also explain why the National Grid transmits electricity at a low current to reduce losses and why this requires a high voltage. 
· Practical – learners will explain the reason for using high voltages when transferring energy and why the voltage is reduced in substations. Learners will also explain which types of voltage are used for specific buildings – ie factories and electric trains 33,000 volts; small factories 11,000 or 450 volts – as well as the voltage we use in our homes.
· Video – learners will watch information or clips about distribution of electrical power to buildings at high voltages, answer multiple-choice questions.
· Case study – using the tutor specified case study learners will calculate power losses using Joule's Law at a variety of voltages.
· Practical experiment – using tutor specified questions learners will carry out a variety of experiments on voltage. 
	Journals

Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 13: The transformation and distribution of electrical power
	Suggested Teaching Time: 3 hours

	Learning Outcome: Understand the safe generation, transmission and distribution of electrical power

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.3 Transformation and distribution of electrical power

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets. 
Learners will state or interpret in their own words the consequent need for step-up step-down transformers and will explain how they work. Learners will compare three-phase and single-phase distribution, and demonstrate how both 230/240 V and 415 V supplies can be provided.

Opportunity for applied learning:

· Research – working in small groups learners will research how step-up and step-down transformers transform power and how looping the wire can increase the strength of the magnetic field and why they can only be used with alternating current. 
· Practical – learners will explain the reason for single phase used in domestic supply and why three-phase supplies are more efficient and can be used to distribute more power when necessary.
· Video – learners will watch clips on the mathematics of a three-phase supply. This will include reactive components (inductors, capacitors) and graphical representation, which will display voltages and currents in different parts of the circuit. The use of a phasor should be shown graphically; learners will then answer set mathematical questions.
· Case study – learners will examine the effect of unbalanced loads on a small factory estate that is supplied by an electricity substation.
· Practical experiment – using tutor specified questions learners will carry out a variety of experiments on transformers. 
	Journals

Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 14: Materials – common materials used in construction
	Suggested Teaching Time: 3 hours

	Learning Outcome: Determine the properties and uses of construction materials

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.1 
Materials

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets, as well as construction material samples as listed below. 
Learners will identify and categorise where the following materials can be used: timber, bricks and blocks, cement, aggregates and concrete, metals and alloys (steel, copper, lead, aluminium), limes and gypsum plasters, plastics.
Opportunity for applied learning:

· Research – working in small groups learners will research how different types of bricks and blocks can be used with the substructure and superstructure (above and below the DPC). 

· Practical – learners will state the benefits of timber frame construction.
· Video – learners will watch clips on the use of different metals and plastics in the construction of roofs, and answer multiple-choice questions.
· Case study – using the tutor specified case study, learners will examine the effect of using lime in a heritage construction project.
· Practical experiment – using tutor specified questions learners will carry out an aggregate sieve test. 


	Journals

Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 15: The important properties of construction materials
	Suggested Teaching Time: 3 hours

	Learning Outcome: Determine the properties and uses of construction materials

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.2
Properties

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets, as well as construction material samples. 
Learners will compare the important properties, including strength (compressive, tensile, shear, bending), modulus of elasticity (stiffness) and density (solid and bulk).
Opportunity for applied learning:

· Research – working in small groups learners will research the properties of timber and why it is strong equivalent to the grain, but is relatively weaker perpendicular to its grain, so can be split or worked without difficulty.
· Practical work – learners will produce a table comparing the density of a range of tutor-specified materials: these could include timber and other common materials used in modern and traditional construction methods.
· Video – learners will watch information or clips on the impact of different forces that impact on a structure. Learners will produce diagrams to show how these forces impact.    

· Case study – using a tutor-specified case study, learners will examine the important properties of construction materials (eg glass in the construction of the London Shard). 
· Practical experiment – using tutor-specified questions and Young’s modulus to measure the resistance of a material, learners will carry out tests on a range of construction materials. 
	Journals

Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 16: Continuation of the important properties of construction materials
	Suggested Teaching Time: 3 hours

	Learning Outcome: Determine the properties and uses of construction materials

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.2
Properties

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets, as well as construction material samples. 
Learners will compare the important properties, including durability, resistance to chemical, physical and biological attack, workability, porosity and water absorption, thermal and moisture movement, thermal and electrical conductivity. 
Opportunity for applied learning:

· Research – working in small groups, learners will research the reversible and irreversible movement properties of common building materials eg brickwork. Learners will state how weather conditions can affect thermal movement, as well as the need for expansion joints in walls and floors.
· Practical – learners will produce a report on the durability of three timber types or other common materials used in modern or traditional construction.
· Video – learners will watch information or clips on the porosity and water absorption of a lightweight block. 
· Case study – using a tutor-specified case study, learners will examine the importance of using copper for conducting electricity in electrical wiring, as well as its low thermal resistance properties, allowing it to be used in pipe work and even roofing. 
· Practical experiment – using tutor-specified questions, learners will experiment with concrete workability using different amounts of water in the mix. 


	Journals

Building Engineer – Association of Building Engineers

BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 17: Determine the properties of construction materials
	Suggested Teaching Time: 3 hours

	Learning Outcome: Determine the properties and uses of construction materials

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.3
Uses

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets, as well as construction material samples. 
Learners will compare the important properties, including fitness for purpose (structural, water-exclusion, thermal and sound insulation, electrical conduction and resistance), aesthetics, resistance to degradation, contribution to sustainability, costs, ease of handling and working, health and safety issues, specification to reflect properties in use.

Opportunity for applied learning:

· Research – learners will be divided into small groups and will explain how green roofs can be used in sustainable construction.   
· Practical – learners will produce a specification for a foundation up to DPC level to include membrane and insulation, health and safety issues. Alternatively, use a scenario provided by the tutor. 
· Video – learners will watch information or clips on modern external wall rendering/coverings and will explain the benefits/drawbacks, aesthetics, resistance to degradation, water-exclusion, thermal and sound insulation qualities. 
· Case study – using a tutor-specified case study, learners will examine the resistance to degradation of a newly built, brickwork, low-rise housing development in a coastal area with frequent high winds and heavy rain.  
· Practical experiment – using tutor-specified questions (link to video) learners will carry out a range of tests on different external wall coverings. 
	Journals

Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 18: How construction materials fail and how such failures can be prevented
	Suggested Teaching Time: 3 hours

	Learning Outcome: Recognise how construction materials fail and how such failures can be prevented

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.1
Causes of failure

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets, as well as construction material samples. 
Learners will recognise agents that lead to failures of construction materials and be able to explain the materials they most affect, including water, sunlight, insect attack, fungal attack, chemical attack, fire, temperature (degradation by heat, frost attack).
Opportunity for applied learning:

· Debate and discuss – types of materials, explaining the agents that lead to the failures of construction materials, including steel and timber.
· Research – divide learners into groups to compare and classify agents that lead to failures of construction materials. Learners will then produce and deliver a presentation on which materials will be most affected by water, sunlight, insect attack, fungal attack, chemical attack, fire, temperature (degradation by heat, frost attack).
· Practical – learners will compile a report on the affects of acid rain and car pollution, and the damage these do to stonework or building facades.
· Video – the effect excess water can have on construction materials.  
· Case study – use a case study based scenario to allow learners to read and decipher information describing the degradation by heat of several different types of timber. Learners to answer questions on these types.
· Mind map – discuss materials that will change in their state when they are exposed to frost attack, and feedback to the group.
	Journals

Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 19: Agents that are instrumental in the deterioration and failure of construction materials
	Suggested Teaching Time: 3 hours

	Learning Outcome: Recognise how construction materials fail and how such failures can be prevented

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.2
Failure mechanisms

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets. 

Learners will identify how water, sunlight, insect attack, fungal attack, chemical attack, fire, temperature (degradation by heat, frost attack) are instrumental in the deterioration and failure of construction materials. Learners will explain (at a level of general understanding) the scientific principles underpinning such deterioration. Learners will classify and illustrate hazards to which materials are exposed.
Opportunity for applied learning:

· Debate and discuss – fungal and insect attack on timber warps, splits and shakes in timber, various beetles could be discussed, as well as the structural damage that could be caused by fungal and insect attack.

· Research – divide learners into groups to discuss why efflorescence often appears in brickwork, and the conditions that must exist before it is present.   
· Practical – learners will explain how spalling in brickwork is produced by frost attacking the face of the brick.

· Case study – learners to read and decipher information describing sulphate attack on cements and why sulphate-resistant cements are sometimes used below ground. Learners to answer questions.

· Mind map – discuss materials that will change in their state when exposed to ultraviolet attack (eg on paints and plastics) and feedback to the group.

· Video – learners will watch clips on effects of metal corrosion and why only certain types of metals (zinc, lead and copper) are used as roof coverings.  
	Journals

Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk



	Lesson 20: Deterioration of materials in use, and the care that must be taken in the specification of materials
	Suggested Teaching Time: 3 hours

	Learning Outcome: Recognise how construction materials fail and how such failures can be prevented

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.3
Preventive techniques

	Learners will be presented with a wide range of material, including video and PowerPoint presentations, charts and worksheets, as well as construction material samples.

Learners will build on existing knowledge to demonstrate that all materials deteriorate in use, and that great care must be taken in the specification of materials. Learners will back up with preventive measures and remediation, as necessary. 

Opportunity for applied learning:

· Debate and discuss – how providing a physical barrier, painting, coating can prevent degradation.
· Research – divide learners into small groups. Learners will then explain how corrosion can be prevented by painting, and the use of different metals (stainless steel or the exclusion of water and air, sacrificial coating, cathodic protection, anodisation).
· Practical – learners will produce a table listing all the causes of deterioration they can think of, as well as the damage that could be caused, and finally the preventative measures that need to be taken.
· Case study – use a case study based scenario to allow learners to read and decipher information about the chemical treatment of woodworm and the use of pressure-impregnated chemicals in timber to prevent insect attack. Learners to answer multiple-choice questions.

· Video – learners will watch clips on the effect of capillary action.   

· Practical experiment – using tutor specified questions (link to video), learners will carry out experiments on capillary action.  

· Mind map – learners will discuss appropriate brick types below ground, as well as the need for mortar joint maintenance. Learners will then feedback to the group.
	Journals

Building Engineer – Association of Building Engineers
BRE Digest Building Research Establishment – Building Research Establishment

Websites

www.defra.gov.uk
www.buildingcentre.co.uk
www.water.org.uk
www.bre.co.uk
www.energysavingtrust.org.uk
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