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[bookmark: _Toc43903022]

AURETU102 Recover vehicle refrigerants
[bookmark: O_794766][bookmark: O_794767][bookmark: _Toc43903023]Application
This unit describes the skills and knowledge required to recover vehicle air conditioner refrigerants in designated recovery cylinders for disposal according to safety and environmental procedures while observing critical precautions, given that refrigerant may be flammable.
The unit applies to those who work as vehicle dismantlers, automotive parts recycling contractors, and vehicle body repairers in automotive service and repair workplaces who are required to recover automotive air conditioning refrigerants. Automotive air conditioners, including heating, ventilation and air conditioning (HVAC) systems, include those in agricultural machinery, heavy commercial vehicles, light vehicles or mobile plant machinery.
Licensing requirements apply to this unit. Users are advised to check with the relevant regulatory authority. An Australian Refrigeration Council accredited (ARCtick) Restricted Refrigerant Recoverer licence is required for those carrying out this work.
[bookmark: O_794769][bookmark: O_794770][bookmark: _Toc43903024]Unit Sector
Electrical Technical – Air Conditioning and HVAC
[bookmark: O_794771][bookmark: _Toc43903025]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to recover refrigerant
	1.1 Identify job requirements from workplace instructions
1.2 Obtain and interpret refrigerant recovery information, including Australian automotive code of practice
1.3 Identify hazards and environmental issues, assess potential risks and implement control measures in line with workplace policies and procedures
1.4 Identify vehicle air conditioning system, components and refrigerant service ports for refrigerant recovery
1.5 Identify equipment, personal protective equipment (PPE) and firefighting equipment for refrigerant recovery and establish serviceability according to workplace procedures

	2. Operate recovery equipment
	2.1 Identify vehicle refrigerant with a refrigerant identifier or analyser
2.2 Weigh recovery cylinder and record available capacity and tare weight of cylinder
2.3 Connect recovery equipment to vehicle according to manufacturer specifications, workplace procedures, workplace health and safety and environmental requirements
2.4 Recover refrigerant and transfer into designated recovery cylinder using recovery equipment according to manufacturer specifications, workplace procedures, and workplace health safety and environmental requirements

	3. Complete work processes
	3.1 Record quantity and details of recovered refrigerant according to workplace procedures and regulatory requirements
3.2 Clear work area according to workplace procedures 
3.3 Complete Australian Refrigeration Council accredited (ARCtick) service decal sticker and workplace documentation according to workplace procedures


[bookmark: O_794772][bookmark: _Toc43903026]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently

	Reading 
	· interprets text, symbols and diagrams in workplace and safe operating procedures and manufacturer specifications

	Oral communication
	· asks questions to clarify job requirements

	Numeracy
	· matches refrigerant types and identification numbers to workplace procedures and code of practice requirements
· interprets weight measurements, including tare and gross weights
· interprets readings on digital and analogue pressure gauges
· completes numerical data in documentation and charts

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes

	Technology
	· uses workplace technology and tools


[bookmark: _Toc43903027]Unit Mapping Information
Supersedes and is equivalent to AURETU002 Recover vehicle refrigerants.
[bookmark: _Toc43903028]Links
[bookmark: _Hlk28943704][bookmark: _Hlk28943680]Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41575426][bookmark: _Toc41581938][bookmark: _Toc42186677][bookmark: _Toc43903029]Assessment Requirements for AURETU102 Recover vehicle refrigerants
[bookmark: _Toc43903030]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· recover and identify vehicle refrigerants from three different vehicles or machinery, in which the work must involve one of the following refrigerant types:
synthetic greenhouse and ozone depleting (SGOD) refrigerant
hydrocarbon (HC) refrigerant
hydrofluorocarbon (HFC) refrigerant
a mixture of SGOD and HC refrigerant.
In the course of the above work, the candidate must use the following equipment:
· refrigerant hose and coupler
· refrigerant recovery unit
· refrigerant scales
· refrigerant identifier or analyser
· designated and appropriately labelled recovery cylinders.
[bookmark: _Toc43903031]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to recover vehicle refrigerants, including:
Australian automotive code of practice: Control of refrigerant gases during manufacture, installation, servicing or de-commissioning of motor vehicle air conditioners
· workplace procedures required to recover vehicle refrigerants, including:
recovering vehicles and refrigerants
establishing the serviceability of tools and equipment 
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment 
safe shut down and disconnecting recovery equipment
safe storage of refrigerant
identification, tagging and isolation of faulty equipment
safe disposal of materials
recycling procedures
· workplace health and safety (WHS) requirements relating to safety requirements for recovering vehicle refrigerants, including procedures for:
managing risk of frostbite while working with refrigerants at boiling point 
working with system lubricants, including carcinogenic oils
handling flammable refrigerants
selecting and using personal protective equipment (PPE)
identifying firefighting equipment
identifying refrigerant and oil type, including:
service decal sticker
testing refrigerant 
types and location of service ports
handling, storing and transporting refrigerant cylinders and recovery cylinders, including:
pressure ratings
pressure relief devices 
outlet connection type 
· environmental requirements associated with refrigerant recovery and refrigerant waste disposal, including procedures for:
preventing loss of refrigerant to the atmosphere
storing and transporting refrigerants
· key features of various types of refrigerants and oils found in automotive vehicle and equipment HVAC systems, including:
synthetic SGOD refrigerants, such as:
chlorofluorocarbons (CFC)
hydrofluorocarbons (HFC)
HC refrigerants
mineral and synthetic refrigerant oils
· key features of refrigerant recovery equipment, including:
manifold and gauge set
recovery unit
types of recovery cylinders
refrigerant analyser
vacuum recovery equipment and scales
· procedures for recovering automotive refrigerant, including:
testing refrigerant to determine its type
connecting manifold and gauge set and recovery unit, including types and location of service ports
identifying recovery cylinder suitable to the refrigerant
operating recovery unit, including weighing recovery cylinder before and after recovery
disconnecting and storing recovery unit and cylinder
· work completion procedures for recovering vehicle refrigerant, including:
work area clean-up and maintenance requirements
workplace regulatory documentation to be completed
· procedures for completing ARCtick decal sticker, including:
name of service organisation
ARCtick business authority number
quantity of refrigerant added
refrigerant and oil type
service date
technician name and licence number.
[bookmark: _Toc43903032]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to vehicle refrigerant that they have recovered from HVAC systems, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
automotive workplace, parts recycling yard or simulated workplace
workplace instructions
PPE and firefighting equipment required when recovering vehicle refrigerants
Australian automotive code of practice: Control of refrigerant gases during manufacture, installation, servicing or de-commissioning of motor vehicle air conditioners
three different vehicles or machinery with refrigerant to be recovered
refrigerant recovery equipment designed for safe operation, including:
hose and vehicle couplings
refrigerant scales
refrigerant identifier or analyser
vehicle refrigerant designated and labelled recovery cylinders
appropriate hand tools for refrigerant recovery.
[bookmark: O_795124]
Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards; and hold an Australian Refrigerant Council (ARC) Refrigerant Handling licence.
[bookmark: _Toc43903033]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41575427][bookmark: _Toc41581939][bookmark: _Toc42186678][bookmark: _Toc43903034]
AURETU103 Service air conditioning and HVAC systems
[bookmark: _Toc43903035]Application
This unit describes the skills and knowledge required to service air conditioning systems, including heating, ventilation and air conditioning (HVAC) systems, fitted to a range of vehicles and machinery. It involves preparing for the task, carrying out performance testing and correct servicing procedures, performing post-service testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. Automotive air conditioners, in addition to HVAC systems, include those in agricultural machinery, heavy commercial vehicles, light vehicles or mobile plant machinery. It does not involve removing, replacing or topping up of refrigerant. The systems used vary depending on the work context.
Licensing requirements apply to this unit. Users are advised to check with relevant regulatory authority. An Australian Refrigeration Council accredited (ARCtick) Refrigerant Handling licence is required for those carrying out this work.
[bookmark: _Toc43903036]Unit Sector
Electrical Technical – Air Conditioning and HVAC
[bookmark: _Toc43903037]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to service system
	1.1 Identify job requirements from workplace instructions
1.2 Obtain and interpret servicing information, including manufacturer specifications and Australian automotive code of practice
1.3 Identify servicing option required for the job
1.4 Identify hazards and environmental issues, assess potential risks and implement control measures in line with workplace policies and procedures
1.5 Identify tools and equipment required for inspect and servicing activity and establish serviceability according to workplace procedures 

	2. Test operation of system and components
	2.1 Visually check system and report extent of damage according to workplace procedures
2.2 Carry out system performance tests according to manufacturer specifications, workplace procedures, and workplace health and safety and environmental requirements 
2.3 Report findings and make recommendations for necessary repairs according to workplace procedures

	3. Service system and components
	3.1 Read and interpret Australian automotive code of practice regulations
3.2 Service system and components according to manufacturer specifications, workplace procedures and Australian automotive code of practice
3.3 Carry out post-service performance tests according to workplace procedures 
3.4 Confirm and report service issue has been resolved according to workplace procedures

	4. Complete work processes
	4.1 Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2 Clear work area and dispose of or recycle materials according to workplace procedures
4.3 Complete Australian Refrigeration Council accredited (ARCtick) service decal sticker and workplace documentation according to workplace procedures 


[bookmark: O_794791][bookmark: _Toc43903038]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning
	· locates required sources of information efficiently 

	Reading
	· interprets text, symbols and diagrams relating to service information in manufacturer specifications, and workplace instructions and procedures

	Oral communication 
	· listens to workplace instructions and ask questions to clarify job requirements
· participates in verbal exchanges to report faults, diagnostic and test findings and service repair recommendations to relevant personnel

	Numeracy 
	· matches refrigerant types and identification numbers to workplace instructions, part lists, manufacturer specifications, and code of practice requirements
· interprets weight measurements, including tare and gross weights
· interprets readings on digital and analogue pressure gauges
· measures temperatures and pressures, and uses basic mathematical operations, including addition and subtraction, to calculate deviations from manufacturer specifications

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes

	Technology 
	· uses workplace technology and tools 


[bookmark: O_794792][bookmark: O_794793][bookmark: _Toc43903039]Unit Mapping Information
Supersedes and is equivalent to AURETU003 Service air conditioning and HVAC systems.
[bookmark: _Toc43903040]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41575428][bookmark: _Toc41581940][bookmark: _Toc42186679][bookmark: _Toc43903041]Assessment Requirements for AURETU103 Service air conditioning and HVAC systems
[bookmark: _Toc43903042]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· service the air conditioning and HVAC systems of two different vehicles or machinery, in which the work must involve:
one air conditioning system, in which the work must include checking system pressure
one heating, ventilation and air conditioning (HVAC) system
· complete Australian Refrigeration Council accredited (ARCtick) service decal stickers for the above jobs.
[bookmark: _Toc43903043]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to service air conditioning and HVAC systems, including:
air conditioning and HVAC system manufacturer specifications
Australian automotive code of practice: control of refrigerant gases during manufacture, installation, servicing or de-commissioning of motor vehicle air conditioners
· workplace procedures required to service air conditioning and HVAC systems, including:
servicing air conditioning and HVAC system procedures
establishing the serviceability of tools and equipment 
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
safe disposal of materials
recycling procedures
· workplace health and safety (WHS) requirements relating to servicing air conditioning and HVAC systems, including procedures for:
working with refrigerants at boiling point given risk of frostbite
working with system lubricants, including carcinogenic oils
identifying flammable refrigerants
selecting and using personal protective equipment (PPE)
identifying firefighting equipment
· environmental requirements relating to servicing air conditioning and HVAC systems, including procedures for:
preventing loss of refrigerant to the atmosphere
handling materials and refrigerant recovery equipment
· identification and function of major air conditioning and HVAC system components, including:
compressor
condenser
receiver-dryer
expansion valve
evaporator
blower fan
· principles of operation of air conditioning and HVAC systems, including transferring heat from cabin to exterior using refrigerant gas
· workplace procedures for recording and reporting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
freeze frame data
waveforms
· types of air conditioning and HVAC systems, including:
single zone and multi-zone
climate control
· inspection procedures for air conditioning and HVAC systems, including:
conducting visual, aural and functional assessments for:
component damage and wear
component corrosion
vacuum and leaks
system performance testing, including:
checking blower fan output
checking engine fan output
checking filters
· service and adjustment procedures of air conditioning and HVAC systems, including:
checking and adjusting compressor drive belts
changing filters
clearing evaporator water outlet
cleaning condenser
· post-service testing procedures of air conditioning and HVAC systems, including:
system performance testing
using thermometers to check vent temperatures
· procedures for completing those components of the ARCtick service decal sticker present in the air conditioning and HVAC systems of the vehicles or machinery described in the performance evidence, including:
name of service organisation
ARCtick business authority number
quantity of refrigerant added
refrigerant and oil type
service date
technician name and licence number.
[bookmark: _Toc43903044]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the air conditioning and HVAC systems that they have serviced, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
automotive service repair workplace or simulated workplace
workplace instructions
air conditioning and HVAC system manufacturer specifications
Australian automotive code of practice: Control of refrigerant gases during manufacture, installation, servicing or de-commissioning of motor vehicle air conditioners
two different vehicles or machinery with air conditioning and HVAC systems requiring servicing
tools, equipment and materials appropriate for servicing air conditioning and HVAC systems, including:
thermometer
manifold and gauge set.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards; and hold an Australian Refrigerant Council (ARC) Refrigerant Handling licence.
[bookmark: _Toc43903045]Links
Companion Volume Implementation Guide is found on VETNet: 
https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41575429][bookmark: _Toc41581941][bookmark: _Toc42186680][bookmark: _Toc43903046][bookmark: O_771567]AURETU104 Diagnose and repair air conditioning and HVAC components
[bookmark: _Toc43903047]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the air conditioning systems, including heating, ventilation and air conditioning (HVAC) systems, fitted to a range of vehicles and machinery for passenger convenience and comfort. The systems used vary based on the work context. It involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in an automotive service and repair industry. Automotive air conditioners, in addition to HVAC systems, include those in agricultural machinery, heavy commercial vehicles, light vehicles or mobile plant machinery.
Licensing requirements apply to this unit. Users are advised to check with relevant regulatory authority. An Australian Refrigeration Council accredited (ARCtick) Refrigerant Handling licence is required for those carrying out this work.
[bookmark: _Toc43903048]Unit Sector
Electrical Technical – Air Conditioning and HVAC
[bookmark: _Toc43903049]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to diagnose and repair air conditioning and HVAC system
	1.1 Identify job requirements from workplace instructions 
1.2 Identify required information for diagnosis activity 
1.3 Select diagnostic options and source testing strategy to identify cause of fault using workplace and manufacturer procedures 
1.4 Identify hazards and environmental issues associated with diagnose and repair activity, assess potential risks and implement control measures in line with workplace policies and procedures 
1.5 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures 

	2. Diagnose air conditioning and HVAC system
	2.1 Carry out diagnostic tests set out in testing strategy according to manufacturer and workplace procedures, and workplace health and safety requirements
2.2 Identify cause of fault through examination of diagnostic test results
2.3 Confirm and report cause of fault according to workplace procedures
2.4 Develop and report recommendations for necessary repairs according to workplace procedures

	3. Operate recovery equipment
	3.1 Identify vehicle refrigerant with a refrigerant identifier or analyser
3.2 Weigh recovery cylinder and record available capacity and tare weight of cylinder
3.3 Connect recovery equipment to vehicle according to manufacturer specifications, workplace procedures, workplace health and safety and environmental requirements
3.4 Recover refrigerant and transfer into designated recovery cylinder using recovery equipment according to manufacturer specifications, workplace procedures, and workplace health safety and environmental requirements

	4. Repair air conditioning and HVAC system
	4.1 Identify required information for repair activity 
4.2 Identify required repair tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
4.3 Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.4 Recharge system with required refrigerant gas according to manufacturer specifications, workplace procedures and workplace health and safety and environmental requirements
4.5 Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

	
	

	5. Complete work processes
	5.1 Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
5.2 Clear work area and dispose of or recycle materials according to workplace procedures
5.3 Complete Australian Refrigeration Council accredited (ARCtick) service decal sticker and workplace documentation according to workplace procedures 


[bookmark: O_771573][bookmark: _Toc43903050]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· develops a sequenced plan for a specific task

	Reading 
	· interprets text, symbols and wiring diagrams relating to diagnostic and repair information from manufacturer specifications and workplace instructions and procedures

	Oral communication
	· clarifies instructions
· obtains information from customers and supervisors

	Numeracy 
	· matches refrigerant types and identification numbers to workplace instructions, parts lists, manufacturer specifications, code of practice and regulatory requirements
· interprets weight measurements, including tare and gross weights
· interprets readings on pressure gauges
· measures temperatures and pressures and uses mathematical operations, to calculate deviations from manufacturer specifications

	Planning and organising
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes

	Technology
	· uses specialised equipment


[bookmark: _Toc43903051]Unit Mapping Information
Supersedes and is equivalent to AURETU004 Diagnose and repair air conditioning and HVAC systems.
[bookmark: _Toc43903052]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41575430][bookmark: _Toc41581942]

[bookmark: _Toc42186681][bookmark: _Toc43903053]Assessment Requirements for AURETU104 Diagnose and repair air conditioning and HVAC components
[bookmark: _Toc43903054]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· diagnose and repair a fault in the air conditioning and heating, ventilation and cooling (HVAC) systems of two different vehicles or machinery, in which the work must involve removing, refitting or replacing two of the following:
condenser
evaporator
expansion valve
compressor 
heater box
remove, refit or replace two different types of refrigerant.
[bookmark: O_771579][bookmark: _Toc43903055]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to diagnose and repair air conditioning and HVAC systems, including:
information provided by customers and supervisors
air conditioning and HVAC system manufacturer specifications
Australian automotive code of practice: control of refrigerant gases during manufacture, installation, servicing or de-commissioning of motor vehicle air conditioners
· workplace procedures required to diagnose and repair air conditioning and HVAC systems, including:
establishing the serviceability of tools and equipment 
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
safe disposal of materials
recycling procedures
· workplace health and safety (WHS) requirements relating to diagnosing and repairing air conditioning and HVAC systems, including procedures for:
working with refrigerants at boiling point given risk of frostbite
working with system lubricants, including carcinogenic oils
identifying refrigerant and oil type, including:
service decal sticker
testing refrigerant 
types and location of service ports
handling, storing and transporting refrigerant cylinders and recovery cylinders, including:
pressure ratings
pressure relief devices 
outlet connection type 
selecting and using personal protective equipment (PPE)
emergency procedures and incident management requirements and procedures 
handling flammable refrigerants
identifying and using fire safety equipment
· procedures for recovering automotive refrigerant, including:
testing refrigerant to determine its type
connecting manifold and gauge set and recovery unit, including types and location of service ports
identifying recovery cylinder suitable to the refrigerant
operating recovery unit, including weighing recovery cylinder before and after recovery
disconnecting and storing recovery unit and cylinder
· system performance testing, including:
using manifold gauges and thermometers to check system pressures and vent temperatures
checking blower fan output
checking engine fan output
checking filters
· environmental requirements relating to servicing air conditioning and HVAC, including procedures for:
preventing loss of refrigerant to the atmosphere
handling materials and refrigerant recovery equipment
· air conditioning and HVAC system principles, including:
heat transfer principles, including convection, conduction and radiation
functions of the following air conditioning components:
compressor
condenser
receiver-drier
evaporator
blower fan
refrigerant
functions of the following heating components:
radiator
thermostat
radiator and heater hoses
heater tap
heater box
single zone and multi-zone vehicle layouts
· purpose and operation of air conditioning and HVAC systems and components, including:
high pressure and low pressure sides of air conditioning systems
compressors, including:
axial type, including variable capacity compressors
scroll type
vane type
electromagnetic clutches
condensers
receiver-dryer, including filters and desiccants
expansion valves, including capillary tube
evaporator
thermostat
refrigerants, including R12, R134, R1234yf and hydrocarbon refrigerants
compressor oils
air conditioner and heating controls, including levers and ducting
air conditioner and heating electrical circuits and sensors, including:
high and low pressure switches
pressure relief valves
temperature sensors
climate control systems
· diagnostic testing procedures for air conditioning and HVAC systems, including:
accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
freeze frame data
waveforms
using diagnostic flow charts
using manifold gauges on systems with different refrigerants, including analysis of high and low pressure readings in conjunction with temperature probes
testing electrical systems, including procedures for:
accessing electrical terminals and using test probes without damaging connectors, fuse holders or wiring
resistance and voltage drop tests
open and short circuit tests
checking shorts to signal, power circuits and grounds
· repair procedures for air conditioning and HVAC systems, including procedures for:
using manifold gauges to discharge, evacuate and charge system refrigerants
removing and replacing system components
· post-repair testing procedures for air conditioning and HVAC systems, including procedures for checking for:
refrigerant leaks
heater core and system water coolant leaks
ambient temperature
centre vent temperature
condenser and suction line temperature
manifold gauge pressure readings
· static and dynamic performance tests of air conditioning and HVAC systems, including checking:
ambient temperature
vent temperature 
condenser and suction line temperature
· procedures for completing ARCtick service decal sticker, including:
name of service organisation
ARCtick business authority number
quantity of refrigerant added
refrigerant and oil type
service date
technician name and licence number.
[bookmark: O_771580][bookmark: _Toc43903056]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the air conditioning and HVAC systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
automotive repair workplace or simulated workplace
workplace instructions
manufacturer specifications for air conditioning and HVAC systems
Australian automotive code of practice: Control of refrigerant gases during manufacture, installation, servicing or de-commissioning of motor vehicle air conditioners
ARCtick service decal stickers
procedures for servicing and adjusting vehicle air conditioning and HVAC systems
two different vehicles or machinery with air conditioning and HVAC system faults
minimum of two different types of refrigerant
diagnosis and repair equipment for air conditioning and HVAC systems, including:
manifold and gauge set
recovery unit
vacuum pump
electronic leak detector
nitrogen cylinder and regulator
multimeter
electronic scales
oil injector
infra-red thermometer
temperature probe
scan tool.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards; and hold an Australian Refrigerant Council (ARC) Refrigerant Handling licence.
[bookmark: _Toc43903057]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1

[bookmark: O_771583][bookmark: _Toc41575431][bookmark: _Toc41581943][bookmark: _Toc42186682][bookmark: _Toc43903058][bookmark: _Hlk26970562]
AURETU105 Retrofit automotive air conditioning and HVAC systems
[bookmark: O_794804][bookmark: O_794805][bookmark: _Toc43903059]Application
This unit describes the skills and knowledge required to retrofit automotive air conditioning systems, including heating, ventilation and air conditioning (HVAC) systems, fitted to a range of vehicles and machinery. It involves preparing for the task, selecting the correct de-gas procedure, carrying out the retrofit and associated modifications, performing post-retrofit testing, and completing workplace processes and documentation.
Air conditioning systems may contain a mixture of both natural and flammable synthetic refrigerants that are difficult to accurately identify and safely recover. To minimise the possibility of ignition, the procedures and equipment used when recovering refrigerants must be those required for flammable refrigerants.
The unit applies to those who work in the automotive service and repair industry. Automotive air conditioners, including HVAC systems, include those in agricultural machinery, heavy commercial vehicles, light vehicles or mobile plant machinery.
Licensing requirements apply to this unit. Users are advised to check with relevant regulatory authority. An Australian Refrigeration Council accredited (ARCtick) Refrigerant Handling licence is required for those carrying out this work.
[bookmark: O_794807][bookmark: O_794808][bookmark: _Toc43903060]Unit Sector
Electrical Technical – Air Conditioning and HVAC
[bookmark: _Toc43903061]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to retrofit system
	1.1 Identify job requirements from workplace instructions
1.2 Identify required information for retrofit activity, including manufacturer specifications and Australian automotive code of practice
1.3 Identify refrigerant required according to workplace procedures and workplace health and safety and environmental requirements
1.4 Identify retrofit option required for the job
1.5 Identify hazards and environmental issues, assess potential risks and implement control measures in line with workplace procedures
1.6 Identify tools and equipment required for inspect and servicing activity and establish serviceability according to workplace procedures

	2. De-gas system
	2.1 De-gas system according to manufacturer specifications, Australian automotive code of practice, workplace procedures, and workplace health and safety and environmental requirements 
2.2 Refrigerant is recovered into required refrigerant recovery cylinder according to manufacturer specifications, Australian automotive code of practice, workplace procedures, and workplace health and safety and environmental requirements 
2.3 Measure oil recovered and determine replacement volume

	3. Retrofit system
	3.1 Carry out air conditioning retrofit procedures according to manufacturer specifications, Australian automotive code of practice, workplace procedures, and workplace health safety and environmental requirements
3.2 Pressure test system and confirm there are no leaks according to manufacturer specifications, Australian automotive code of practice, workplace procedures, and workplace health and safety and environmental requirements
3.3 Evacuate system according to manufacturer specifications, Australian automotive code of practice, workplace procedures, and workplace health and safety and environmental requirements
3.4 Re-gas system with refrigerant gas and lubricating oil according to manufacturer specifications, Australian automotive code of practice, and workplace procedures
3.5 Carry out post-retrofit testing according to workplace procedures 

	4. Complete work processes
	4.1 Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2 Clear work area and dispose of or recycle materials according to workplace procedures
4.3 Complete Australian Refrigeration Council accredited (ARCtick) service decal sticker and workplace documentation according to workplace procedures


[bookmark: O_794810][bookmark: _Toc43903062]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	[bookmark: O_794811][bookmark: O_794812]Skills
	Description

	Learning 
	· locates required sources of information efficiently

	Reading 
	· interprets text, symbols and diagrams relating to retrofit and associated modification information from manufacturer specifications, and workplace instructions and procedures
· interprets key requirements of Australian automotive code of practice relating to retrofitting air conditioning and HVAC systems

	Writing 
	· fills out workplace documentation legibly, including ARCtick stickers, when reporting test findings, making retrofit recommendations, and recording parts and material used

	Oral communication
	· listens to workplace instructions and asks questions to clarify job requirements

	Numeracy 
	· matches refrigerant types and identification numbers to workplace instructions, vehicle and component part lists, and code of practice requirements
· interprets weighting measurements, including tare and gross weights
· interprets readings on digital and analogue pressure gauges
· measures temperatures and pressures, and uses basic mathematical operations, including addition and subtraction, to calculate deviations from manufacturer specifications

	Planning and organising 
	· plans own work requirements 
· prioritises actions to achieve required outcomes
· ensures tasks are completed within workplace timeframes

	Technology
	· uses workplace technology and tools


[bookmark: _Toc43903063]Unit Mapping Information
Supersedes and is equivalent to AURETU005 Retrofit and modify air conditioning and HVAC systems.
[bookmark: O_794819][bookmark: _Toc43903064]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41575432][bookmark: _Toc41581944][bookmark: _Toc42186683][bookmark: _Toc43903065]Assessment Requirements for AURETU105 Retrofit automotive air conditioning and HVAC systems
[bookmark: _Toc43903066]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
retrofit the air conditioning and HVAC systems of two different vehicles or machinery, in which the work must include changing the type of refrigerant.
[bookmark: _Toc43903067]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of: 
· methods to locate and interpret information required to retrofit automotive air conditioning and HVAC systems, including:
air conditioning and HVAC system manufacturer specifications
Australian automotive code of practice: control of refrigerant gases during manufacture, installation, servicing or de-commissioning of motor vehicle air conditioners
· workplace procedures required to retrofit automotive air conditioning and HVAC systems, including:
establishing the serviceability of tools and equipment 
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
safe disposal of materials
recycling procedures
· workplace health and safety (WHS) requirements relating to retrofitting air conditioning and HVAC systems, including procedures for:
working with refrigerants at boiling point given risk of frostbite
working with system lubricants, including carcinogenic oils
identifying refrigerant and oil type, including:
service decal sticker
testing refrigerant 
types and location of service ports
handling, storing and transporting refrigerant cylinders and recovery cylinders, including:
pressure ratings
pressure relief devices 
outlet connection type 
identifying and handling refrigerants, including hydrocarbon (HC) refrigerants
selecting and using personal protective equipment (PPE)
identifying firefighting equipment
· environmental requirements, including procedures for:
preventing loss of refrigerant to the atmosphere
handling materials and refrigerant recovery equipment
· key requirements of federal Ozone Protection and Synthetic Greenhouse Gas Management Regulations, including refrigerant handling licence and refrigerant trading authorisation
· purpose and operation of automotive air conditioning and HVAC systems and components, including:
high pressure and low pressure sides of air conditioning systems
compressors, including:
piston, scroll and rotary vane compressors
electric compressors
variable displacement compressors
clutchless compressors electromagnetic clutches
condensers
receiver-dryers, including filters and desiccants
expansion valves, including capillary tubes
evaporators
thermostats
refrigerants, including R12, R134a, R1234yf, and hydrocarbon blends
compressor oils
air conditioner and heating controls, including levers and ducting
air conditioner and heating electrical circuits and sensors, including:
high and low pressure switches
pressure relief valves
temperature sensors
climate control systems
· procedures for retrofitting and associated modifications for air conditioning and HVAC systems, including:
determining original system fitted to vehicle, including refrigerant and oil type and types of components
determining appropriate retrofit and associated modification options, including:
determining required system performance output
[bookmark: _GoBack]component replacement, including O rings and seals
refrigerant and oil selection
procedures for removing and replacing system components
· procedures for changing system refrigerant, including:
changing refrigerant gas from R12 to R134a:
receiver dryer filter replacement
change system fittings for manifold gauge attachment
change oil type
reasons why R134a refrigerant must not be retrofitted to R1234yf
reasons why R134a refrigerant must not be retrofitted to blends of hydrocarbons
· procedures for recovering automotive refrigerant, including:
testing refrigerant to determine its type
connecting manifold and gauge set and recovery unit, including types and location of service ports
identifying recovery cylinder appropriate to the refrigerant
operating recovery unit, including weighing recovery cylinder before after recovery
disconnecting and storing recovery unit and cylinder
· procedures for re-gassing air conditioning and HVAC systems, including:
testing system for leaks using vacuum testing and dry nitrogen pressure testing
evacuating the system using a vacuum pump and vacuum gauge
using manifold gauges, refrigerant scales or charging station to charge system
· post-retrofit testing procedures for air conditioning and HVAC systems, including procedures for checking for:
refrigerant leaks
heater core and system water coolant leaks
system performance is operating to manufacturer specifications
reported pre-modification issue has been resolved
no other faults are present
· static and dynamic performance tests of air conditioning and HVAC systems, including checking:
ambient temperature
vent temperature
condenser and suction line temperature.
[bookmark: _Toc43903068]Assessment Conditions
[bookmark: O_794820]Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the air conditioning and HVAC systems that they have retrofitted, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
automotive repair workplace or simulated workplace
workplace instructions
vehicle or machinery air conditioning and HVAC system manufacturer specifications
Australian automotive code of practice: Control of refrigerant gases during manufacture, installation, servicing or de-commissioning of motor vehicle air conditioners
two different vehicles or machinery with air conditioning and HVAC systems requiring retrofitting 
retrofit and testing equipment for air conditioning and HVAC systems, including:
manifold and gauge set
recovery unit and recovery cylinder
vacuum pump and gauge
leak detector
refrigerant analyser
refrigerant
refrigerant scales or charging station
dry nitrogen cylinder and gauge.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards; and hold an Australian Refrigerant Council (ARC) Refrigerant Handling licence.
[bookmark: _Toc43903069]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41575433][bookmark: _Toc41581945][bookmark: _Toc42186684][bookmark: _Toc43903070]AURETU106 Diagnose complex faults in air conditioning and HVAC systems
[bookmark: O_773751][bookmark: O_773752][bookmark: _Toc43903071]Application
This unit describes the skills and knowledge required to diagnose complex faults in air conditioning and heating, ventilation and air conditioning (HVAC) systems and identify the repair action necessary to restore system performance. The systems used vary based on the work context. It involves confirming the existence of a fault, developing a diagnostic testing strategy, diagnosing the cause of the fault, reporting conclusions and making repair recommendations.
Complex faults are outside the normal scope of a technician’s diagnosis and repair work. They include intermittent faults, multi-system faults, faults introduced as a result of system repairs, and indirect faults caused by the influence of external systems, requiring the application of complex diagnostic processes to resolve.
The unit applies to those who work in an automotive service and repair industry. The air conditioning and HVAC systems include those of agricultural machinery, heavy commercial vehicles, light vehicles, marine vessels or mobile plant machinery.
Licensing requirements apply to this unit. Users are advised to check with the relevant regulatory authority. An Australian Refrigeration Council accredited (ARCtick) Refrigerant Handling licence is required for those carrying out this work.
[bookmark: O_773754][bookmark: O_773755][bookmark: _Toc43903072]Unit Sector
Electrical Technical – Air Conditioning and HVAC
[bookmark: O_773756][bookmark: _Toc43903073]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Identify and confirm the work requirement
	1.1 Identify job requirements from workplace instructions 
1.2 Confirm nature of fault according to workplace procedures
1.3 Identify hazards and environmental issues associated with diagnosis activity, assess potential risks and implement control measures in line with workplace policies and procedures

	2. Prepare to diagnose complex faults
	2.1 Identify required information for diagnosis activity
2.2 Analyse diagnostic options and develop testing strategy, including, diagnostic method sequence, tests and testing processes
2.3 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures

	3. Apply diagnostic procedures
	3.1 Implement diagnostic tests set out in testing strategy according to manufacturer and workplace procedures, and workplace health and safety requirements
3.2 Verify and report diagnostic findings using reliable alternative process according to manufacturer specifications and workplace procedures
3.3 Develop and report recommendations for necessary repairs according to workplace procedures
3.4 Communicate findings to workplace supervisor and customer and confirm next steps

	4. Complete work processes
	4.1 Conduct final inspection according to workplace procedures and confirm vehicle is ready for repair process or return to customer 
4.2 Clear work area and dispose of or recycle materials according to workplace procedures 
4.3 Complete documentation according to workplace procedures


[bookmark: _Toc43903074]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning
	· locates required sources of information efficiently
· develops own approach to a task, including steps to confirm findings
· applies diagnostic skills to different vehicles, vessels or machinery

	Reading 
	· organises and interprets technical information from manufacturer and workshop literature when seeking air conditioning and HVAC system specifications and procedures

	Oral communication 
	· clarifies instructions
· obtains information from customers and supervisors

	Numeracy 
	· measures air conditioning and HVAC system components and uses mathematical operations, including addition and subtraction, to calculate tolerances and deviations from manufacturer specifications

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes

	Technology
	· uses specialised diagnostic equipment, including:
manifold and gauge sets
leak detectors
digital multimeters
thermometers


[bookmark: O_773758][bookmark: _Toc43903075]Unit Mapping Information
Supersedes and is equivalent to AURETU006 Diagnose complex faults in air conditioning and HVAC systems.
[bookmark: _Toc43903076]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41575434][bookmark: _Toc41581946][bookmark: _Toc42186685][bookmark: _Toc43903077][bookmark: O_773761]Assessment Requirements for AURETU106 Diagnose complex faults in air conditioning and HVAC systems
[bookmark: O_773762][bookmark: _Toc43903078]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· diagnose a complex fault in the air conditioning and heating, ventilation and air conditioning (HVAC) systems of two different vehicles, vessels or machinery in which the work must involve developing a testing strategy to diagnose the cause of at least two of the following complex faults:
an intermittent fault
a fault that affects more than one system
a fault introduced as a result of a system repair
an indirect fault caused by the influence of external systems
develop testing strategies in the course of the above work for faults in the following systems:
multiple zone systems
electric controlled compressor systems.
[bookmark: O_773763][bookmark: _Toc43903079]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to diagnose complex faults in air conditioning and HVAC systems, including:
air conditioning and HVAC system manufacturer specifications
Australian automotive code of practice: control of refrigerant gases during manufacture, installation, servicing or de-commissioning of motor vehicle air conditioners, procedures for preventing loss of refrigerant to atmosphere
communicating with customers and supervisors
· workplace procedures required to diagnose complex faults in air conditioning and HVAC systems, including:
establishing the serviceability of tools and equipment 
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
safe disposal of materials
recycling procedures
workplace health and safety (WHS) requirements relating to diagnosing complex faults in air conditioning and HVAC systems, including procedures for:
identifying hazards and controlling risks associated with wearing jewellery while working around high electrical currents
working with refrigerants at boiling point given risk of frostbite
working with system lubricants, including carcinogenic oils 
selecting and using personal protective equipment (PPE)
emergency procedures and incident management requirements and procedures 
handling flammable refrigerants
preventing loss of refrigerant to environment
identifying and using fire safety equipment
· environmental requirements relating to air conditioning and HVAC systems, including procedures for:
preventing loss of refrigerant to the atmosphere 
handling materials and refrigerant recovery equipment
· types of complex faults relating to air conditioning and HVAC systems, including:
intermittent
multi-system
introduced as a result of system repair
indirect, caused by the influence of external systems
· types and function of air conditioning and HVAC systems, including:
climate control systems
single and dual zone systems
electric controlled compressor systems
· testing procedures for air conditioning and HVAC systems, including:
vehicle HVAC performance testing
component failure analysis
vehicle continuous and non-continuous monitored systems
· procedures for using testing and diagnostic tools and equipment, including:
scan tools
oscilloscopes
manifold and gauge sets
vacuum pumps
leak detectors
nitrogen cylinder and regulators
digital vacuum gauges (vacrometer)
digital multimeters
infra-red thermometers (pyrometer)
· key features and limitations of diagnostic testing equipment required to diagnose complex faults in vehicle air conditioning and HVAC systems
· procedures for accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs), including:
conditions that set the DTCs
conditions for running DTCs
live data
freeze frame data
waveforms.
[bookmark: _Toc43903080]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the air conditioning and HVAC systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
automotive repair workplace or simulated workplace
workplace instructions
manufacturer air conditioning and HVAC system specifications
two different vehicles, vessels or machinery with complex faults in their air conditioning and HVAC systems
testing and diagnostic tools and equipment appropriate for diagnosing and repairing complex faults in air conditioning and HVAC systems, including:
manifold and gauge sets
leak detectors
digital multimeters
thermometers
tools, equipment and materials appropriate for diagnosing complex faults in air conditioning and HVAC systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards; and hold an Australian Refrigerant Council (ARC) Refrigerant Handling licence.
[bookmark: _Toc43903081]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41575435][bookmark: _Toc41581947][bookmark: _Toc42186686][bookmark: _Toc43903082]AURTTC103 Diagnose and repair cooling systems
[bookmark: _Toc43903083]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the cooling systems of vehicles. The systems used vary based on the work context.
It involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The cooling systems include those in agricultural machinery, heavy commercial vehicles, light vehicles, mobile plant machinery, motorcycles or outdoor power equipment.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43903084]Unit Sector
Mechanical Miscellaneous Technical – Cooling Systems
[bookmark: _Toc43903085]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to diagnose and repair cooling system
	1.1 Identify job requirements from workplace instructions
1.2 Identify required information for diagnosis activity
1.3 Analyse diagnostic options and source testing strategy to identify cause of fault using workplace and manufacturer procedures 
1.4 Identify hazards and environmental issues associated with diagnose and repair activity, assess potential risks and implement control measures in line with workplace policies and procedures
1.5 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures

	2. Diagnose cooling system
	2.1 Implement diagnostic tests set out in testing strategy according to manufacturer and workplace procedures, and workplace health and safety requirements
2.2 Identify cause of fault through analysis of diagnostic test results
2.3 Confirm and report cause of fault according to workplace procedures
2.4 Develop and report recommendations for necessary repairs according to workplace procedures

	3. Repair cooling system
	3.1 Identify required information for repair activity 
3.2 Identify required repair tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
3.3 Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
3.4 Refill system with required coolant and water mix according to manufacturer specifications, workplace procedures and workplace health and safety and environmental requirements
3.5 Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

	4. Complete work processes
	4.1 Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2 Clear work area and dispose of or recycle materials according to workplace procedures
4.3 Complete documentation according to workplace procedures


[bookmark: _Toc43903086]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· develops a sequenced plan for a specific task

	Reading 
	· interprets information from manufacturer and workshop literature when seeking cooling system specifications and procedures

	Oral communication
	· clarifies instructions
· obtains information from customers and supervisors

	Numeracy 
	· interprets pressure gauges and metric units of pressure
· uses mathematical operations to calculate volumes from ratios

	Planning and organising
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes


[bookmark: _Toc43903087]Unit Mapping Information
Supersedes and is equivalent to AURTTC003 Diagnose and repair cooling systems.
[bookmark: _Toc43903088]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
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[bookmark: _Toc41575436][bookmark: _Toc41581948][bookmark: _Toc42186687][bookmark: _Toc43903089]Assessment Requirements for AURTTC103 Diagnose and repair cooling systems
[bookmark: O_771045][bookmark: O_771046][bookmark: _Toc43903090]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· diagnose and repair a fault in two different cooling systems, in which the work must involve:
removing and refitting or replacing at least one of the following components:
radiator
water pump
engine core plugs
removing and refitting or replacing at least two of the following components: 
thermostat
radiator hoses
heater hoses
heater core
heater valve
heat exchanger 
engine fan system.
[bookmark: O_771047][bookmark: _Toc43903091]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of: 
· methods to locate and interpret information required to diagnose and repair cooling systems, including:
information provided by customer and supervisors
cooling system manufacturer specifications
· workplace procedures required to diagnose and repair cooling systems, including:
establishing the serviceability of tools and equipment 
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
safe disposal of materials
recycling procedures
· workplace health and safety (WHS) requirements relating to diagnosing and repairing cooling systems, including:
procedures for handling hot pressurised cooling systems
· environmental requirements relating to diagnosing and repairing cooling systems, including procedures for trapping, storing and disposing of fluids released from cooling systems
· operating principles of cooling systems and associated components, including:
effects of heat, including changes of temperature, colour, state and volume of substances
heat transfer, including conduction, convection and radiation
air cooled systems
liquid cooled systems
· purpose and operation of the following components of cooling systems and components, including:
engine coolant types and composition
water pumps
thermostats and bypass systems
mechanical, hydraulic, pneumatic and electric cooling fan systems
radiators
pressure caps
heat exchangers
expansion tanks
hoses
drive belts
temperature sensors and gauges
· diagnostic testing procedures for cooling systems, including testing procedures for:
accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
freeze frame data
waveforms
effects of corrosion, cavitation and electrolysis
transient voltage
engine coolant
cooling system pressure
combustion leak
cooling fan system
thermostat
temperature sensors/senders
infra-red thermal devices
cooling system hose
water pump
· repair procedures for cooling systems, including procedures for bleeding coolant systems
· post-repair testing procedures for cooling systems, including:
fan system operation 
thermostat operation
checks for leaks.
[bookmark: O_771048][bookmark: _Toc43903092]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the cooling systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
automotive repair workplace or simulated workplace
workplace instructions
manufacturer cooling system specifications
two different vehicles or machinery with cooling system faults
diagnostic equipment for cooling systems
tools, equipment and materials appropriate for repairing cooling systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43903093]Links
[bookmark: O_771051]Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
