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[bookmark: _Toc427318596][bookmark: _Toc429054976]What is this unit about?
The purpose of this unit is for learners to obtain trade experience in plumbing and domestic heating and heating and ventilation installations.  

The purpose of this unit is for learners to explore the cold, hot and heating systems within a domestic property as well as industrial and commercial buildings and the basic pipework competences that underpin work on these systems.  Learners will have the opportunity to plan and create their own pipework installation using a variety of materials, jointing methods and bending techniques.

Pipework installations are a key element in the plumbing, domestic heating, industrial and commercial industry and require different skills and techniques to enable the installation to meet the customer’s needs as well as all the industry requirements.  

Learners will develop skills to plan cold, hot and heating systems and implement pipework installations and demonstrate their practical and creative skills. Whilst creating their installation, they will demonstrate the ability to work on their own initiative and/or as part of a team

Learners may be introduced to this unit by asking themselves questions such as:
· What are the work responsibilities of a plumbing and domestic heating engineer and heating and ventilation fitter?
· What types of water and heating systems are there in a domestic and industrial and commercial property?
· How will I be able to joint and manipulate various pipework materials?
· How can I apply my pipework skills in the plumbing and domestic heating and heating and ventilation industry?
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Learning outcomes

In this unit, learners will:

1. Know the fundamental principles of plumbing and heating systems
1. Know the underlying principles that guide the work of a plumbing and domestic heating engineer and heating and ventilation fitter
1. Know the requirements for carrying out common plumbing and heating tasks
1. Plan the completion of common plumbing and heating tasks
1. Carry out a pipework installation task
1. Understand performance criteria for the completion and evaluation of common plumbing and heating tasks




Learning outcome:
1. Know the fundamental principles of plumbing and heating systems

Criteria

1.1 The key stages in the rainwater cycle

1.2 The various sources of water and the typical properties of water from those sources
Range: Surface sources; Lakes, Reservoirs, Rivers, Streams.
Underground sources: Deep and shallow wells, Artesian wells, Bore-holes, Springs.

1.3 The types and layout features of cold-water systems.
Range: Direct, Indirect, Boosted

1.4 The types and layout features of hot water systems.
Range: Open vented, Indirect, unvented, secondary circulation, instantaneous

1.5 The types and layout features of heating systems.
Range: Types; Domestic, industrial and commercial 


	Delivery outcomes (depth of content)

1.1 
Learners will understand the principles of the rainwater cycle

1.2 
Learners will understand the basic properties of water and be able to explain how water absorbs impurities and also outline various water sources and describe each one in detail and understand hard and soft water and the relationship with its source 

1.3 
Learners will have an understanding of the principles of direct and indirect systems used in both domestic dwellings and an Industrial and commercial setting and be able to explain the advantages and disadvantages of direct and indirect systems and typical applications on site.

1.4
Learners will understand heat transfer and be able to illustrate the different types of direct hot water system and explain the advantages and disadvantages. They will understand the use of immersion heaters and the cost implications of using them, also the use of economy 7 and 10

Learners will know the principles of indirect systems. 
Learners will know the characteristics of the different water heaters listed and the advantages and disadvantage of each.
Learners will also be aware of open vented and unvented system types.


1.5
Learners will know the basic central heating system types and layouts of the controls and different heating systems used in Domestic dwellings and in an Industrial and Commercial setting.






Learning outcome:
2. Know the underlying principles that guide the work of a plumbing and domestic heating engineer and a heating and ventilation fitter

Criteria
2.1 The work in the BSE occupations trade area
Range:  Planning work, preparing work area, protecting property and furniture, system identification, bending, jointing, clipping, environmental considerations

2.2 How to select and safely use hand tools and power tools 
Range: 
Hand tools screwdriver, hammer, chisel, grip, wrench, spanner, spirit, level, manual pipe threader, pipe cutter, hand saw, pliers, bending tool, blow torch, pipework soundness test equipment. 
Power tools power drill, portable pipe threading machine, hydraulic machine bender, hydraulic crimping kit.

2.3   The pipework materials and sizes used in BSE
Range: copper, low carbon steel (LCS), stainless steel, galvanised steel, plastic pipework (hot, cold and heating).

2.4 The clip and bracket types used in BSE
Range: munson rings, school board clips, plastic stand-off clips, nail on clips, pipe rings, insulated pipe rings (chilled water), Unistrut and accessories, screwed rod for copper pipework. 

2.5 The fitting types used in BSE 
Range: couplers, elbows and bends, equal tees, reducing tees, reducers, bushes, nipples, unions, flanges, brazed capillary joints, pressfit, crimped joints, welded.
 
2.6 Common fixing devices for pipework 
Range: nails, screws, plastic plugs, expansion bolts, redheads, girder clamps.

	Delivery outcomes (depth of content)
2.1 
Learners should be able to recognise the work of a plumbing and domestic heating engineer and a H & V Fitter and their main work-related responsibilities. They should understand the importance of segregating and disposing of waste safely in line with current regulations and should be able to recognise the importance of sustainable and ethically sourced materials. 

2.2 
Learners will be familiar with the basic principles of tool ownership, quality of tools selected for purchase, and why tool maintenance is important, including defects such as mushrooming. Highlight the ‘basics’ of health and safety when working with hand tools and emphasise the safety risks when using power tools.
Learners will know the typical hand and power tools found in a plumber’s and a a H & V Fitter’s tool bag. They will understand the relationship with health and safety and the use of hand and power tools and be able to state the requirements for PAT testing.

2.3 
Learners will know that during their day to day activities they will use a variety of pipework materials and this will be defined by the activity they are undertaking and the environment in which it is being carried out and these materials will include;
· Copper
· Low carbon steel
· Stainless steel
· Galvanised steel
· Plastic – pipework 
They will understand the different types of materials and their application in cold, hot and central heating systems.

2.4 
Learners will understand that in the supporting of pipework a variety of clips and brackets can be used and will be dependent on the material being supported and the application and be able to give examples of the clips and brackets and the various types of clips and brackets and their different applications, looking at material types and how these can affect the clip and bracket choice;
· electrolysis
· corrosive effects of different materials (lime in plaster)

2.5 
Learners will be familiar with the fittings identified and how these vary on different pipework materials and how these are identified when ordering them at a supply merchant, they will also be familiar with fittings used to connect pipework to terminal fittings and fittings that will adapt from one material type to another.

Learners will be able to select fittings for a given installation drawing and produce a fitting schedule.
Learners will be familiar with the fittings used on low carbon steel installations including:
· Threaded
· Compression
· Welded
Learners will be familiar with the fittings used on plastic pipework including hot and cold water, heating and sanitation systems (push fit, compression, proprietary, ring seal, solvent welded).

2.6 
Learners will understand that within the BSE sector there is a need to fix appliances, components and pipework onto different structures and surfaces and that the requirements of the fixings will be dependent on the weight of the intend appliances, components or pipework being fixed and the structure or surface it is going on.

Learners will know the fixing devices identified and the different applications for each and the factors that affect their use to include:
Screws and fixings, Slotted head, Phillips head, Pozidrive Coach bolts, Rawlbolts, expansion bolts, redheads, girder clamps.





Learning outcome:
3. Know the requirements for carrying out common plumbing and heating tasks

Criteria
3.1 How to measure and mark out for fixings to pipework and plumbing and heating components

3.2 The sources of information for carrying out preparatory work 
Range: Regulations, Industry standards, Manufacturer technical instructions, Building plans, Specifications

3.3 The methods for jointing of pipework used in BSE
Range: copper pipe; solder ring and end feed, compression (type a and b), push-fit, press-fit, crimped, brazed; low carbon steel (LCS) pipe, threaded, welded; stainless steel pipe; Press fit, plastic pressure pipe, push fit, compression, proprietary - copper and MDPE.

3.4 The methods for the bending of pipework used in BSE
Range: Copper machine bending, Copper spring bend, LCS Hydraulic machine bending, Plastic pressure pipe.

3.5 The requirements for the installation of pipework 
Range: Prefabrication of pipework, Installing pipework in-situ, First and second fix, Off-Site manufactured pipework modules



	Delivery outcomes (depth of content)

Topic 3.1 
Learners will know the tools used for measuring and marking out , how to mark out accurately and know the procedures for setting out components 

Topic 3.2
Learners will know the different types of information sources and how they relate to each other and how to obtain these sources of information and what information they contain

Topic 3.3
Learners will know techniques for jointing 
· Copper pipe to specifications
· LCS pipe to specifications
· Plastic pipe to specifications. 

They will understand the importance of working to industry standards and tolerances.

Topic 3.4
Learners will understand that during the installation of pipework there will be a need to bend the pipework, they will know the different bending techniques and the advantages and disadvantages of each type. 

Learners will know how bend dimensions are calculated for each method of bending and bend type and how they are set out.
Learners will know techniques for bending: 
· Copper pipe 
· LCS pipe 
· Plastic pipe. 
They will understand the importance of working to industry standards and tolerances.

Topic 3.5
Learners will understand what the ‘prefabrication of pipework’ means in terms of on-site applications and be able to discuss the advantages and disadvantages of both prefabrication and installation of pipework in-situ.

Learners will know the methods of prefabricating pipework on site and be able to explain the process of installing pipework in-situ and how this compares with prefabrication.

Learners will know the difference between first and second fix and why this would be carried out.






Learning outcome:
4. Planning the completion of common plumbing heating and heating tasks 

Criteria
4.1 Planning the sequence of work
Range: Timescale, drawings, specifications, labour and material schedule, manufacturers information, resources, instructions, problem solving, teamwork

4.2 Calculating quantities
Range: linear measurements, fittings and clips, allowances for waste

4.3 Recording work
Range: Time sheets, job sheets, tools and materials list, snagging list, recording deliveries

	Delivery outcomes (depth of content)
Topic 4.1 Learner should be able to interpret the different types of technical information to set out and plan the sequence of work effectively in relation to the task. 

Topic 4.2 Learners should be able to calculate quantities of materials and allowances for waste. They should be able to identify and demonstrate different methods of calculating areas, cubic metres and linear measurements with a percentage allowance for waste.  

Topic 4.3 Learners should be able to recognise the uses of different documents used to record and outline work. They should also be able to complete the documentation related to the task. 






Learning outcome:
5. Carry out a pipework installation task 

Criteria

5.1 Follow safe working procedures
Range: adopting PPE, working safely (and tidily) in accordance with the risk assessment,
visual inspection of power tools, checking for a valid PAT test, using the appropriate tools
and equipment safely.  

5.2 Measure, mark and cut pipework materials for installation 
 
5.3 Install pipework accurately to the specification 
Range:  Copper pipework, LCS pipework, Plastic pipework.

5.4 Inspect work in accordance with the specification.

5.5 Select the appropriate test instrument and accessories and prepare them for use.
	
5.6  Carry out the appropriate tests 
Range: visual inspection and basic soundness test.  

5.7 Record the test result accurately.  

	Delivery outcomes (depth of content)
Topic 5.1 – 5.7

Through this practical learning outcome the learners will holistically apply the skills and knowledge gained throughout this unit.  They will be able to plan and prepare for the installation activities through the production of the relevant drawings and diagrams.  They will interpret these diagrams and follow safe working procedures whilst completing a pipework installation covering jointing and bending activities.  They will then be able to verify their work through basic inspection and testing and record the outcomes and make judgments from the results.  






Learning outcome:
6. Understand performance criteria for the completion and evaluation of common plumbing and heating tasks

Criteria
6.1 Evaluation against industry standards
Range: Quality of finish, working to tolerances, ability to work to set time scales, safe working 

6.2 Performance analysis
Range: Self-evaluation, peer evaluation, oral discussion, written feedback, quality of work, grading. 


	Delivery advice (depth of content)

Topic 6.1 Learners should recognize the industry standards expected within the plumbing and domestic heating and heating and ventilation trades and be able to effectively evaluate their own performance against this standard. Learners should understand the importance of completing tasks on time as scheduled. 

Topic 6.2 Learner should understand the importance of self-evaluating their performance in completing work tasks and of receiving feedback from others. Learners should recognise the opportunity to improve own performance by measuring their achievement and agreeing action plans. 
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