
Unit of Competency CPCPMS4011 
Design, size and lay out heating and cooling systems
Application
This unit specifies the skills and knowledge required to design, size and document the layout of heating and cooling systems for multi-floor structures.
It includes identifying and confirming system specifications and requirements, designing system layout on new or existing, domestic or commercial structures.
It applies to ducting systems for air conditioning, heating or ventilation purposes in buildings Class 1 or 2 with a maximum static pressure of 0.75 kPa and a maximum velocity of 12.5 metres per second, piping systems conveying heating and chilled water operating at a maximum pressure of 700 kPa or a maximum temperature of 100°C, and systems having a maximum output of 50 kW and total air quantities not exceeding 950 litres per second.
This unit is suitable for people with specialised knowledge, completing routine and non-routine tasks and using their own judgement to deal with predictable and sometimes unpredictable problems. 
In some jurisdictions, this unit of competency may form part of accreditation, licensing, legislative, regulatory or certification requirements.
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None
Elements and Performance Criteria
	1. Prepare for design. 
	1.1 Identify and confirm nature and scope of design task.
1.2 Apply work health and safety (WHS) and environmental requirements throughout the design process.
1.3 Use effective communication skills to organise and sequence work in conjunction with others involved in or affected by the work.
1.4 Select and check the serviceability of appropriate tools, equipment and personal protective equipment (PPE).
1.5 Prepare the work area in which design process is to be conducted. 

	2. Identify system requirements.
	2.1 Obtain and confirm information and specifications required for work and if necessary by site inspection.
2.2 Consult relevant statutory and regulatory authorities' requirements and apply to all aspects of the work. 
2.3 Review building drawings, plans and specifications to determine heating and cooling requirements.
2.4 Size air conditioning or small-bore heating system to provide for required heating and cooling load and to determine required piping and ducting. 

	3. Design system layout. 
	3.1 Design layout of heating and cooling system according to building plans, relevant standards and workplace procedures.
3.2 Select and specify materials to optimise proposed design according to the required standards. 
3.3 Record plans according to regulatory authorities' and workplace requirements.

	4. Restore work area.
	4.1 Restore work area according to workplace procedures.
4.2 Clean tools and equipment, check for damage and malfunction and store according to manufacturer recommendations and workplace procedures.
4.3 Complete documentation, including work backup according to workplace requirements and submit within specified timeframes.


Foundation skills
A person demonstrating competency in this unit must have the following language, literacy, numeracy and employment skills: 
· numeracy skills to:
· interpret and apply measurements
· calculate material requirements
· speaking skills to:
· use suitable industry and workplace terminology
· communicate with others on site
· use questioning to clarify and confirm information
· listening skills to:
· understand and follow and give instructions
· planning and organising skills to:
· arrange sequencing and timing in a logical manner with consideration to relevant local and statutory factors and other associated persons
· ensure the work site, materials, tools and equipment are ready when required
· technology skills to:
· use computers running appropriate CAD software
· use drawing instruments
· use measuring equipment
· problem solving skills to:
· identify and rectify faults
· review design solutions for effectiveness and compliance
· understand when to take responsibility, seek assistance or when to notify others.
Unit Mapping Information	
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Assessment Requirements for CPCPMS4011 Design, size and lay out heating and cooling systems
Performance Evidence
To determine competency in this unit, a person must demonstrate they can design, size and document the layout details of a domestic heating and cooling system requiring a minimum heat load of 150 megajoules (MJ) per hour and design, size and document the layout details of a commercial heating and cooling system for a structure with at least four floors. 
 In doing so the person must:
•	correctly interpret plans and specifications to complete work to the specified standard within accepted timeframes
•	comply with appropriate legislation, organisational processes and regulatory requirements
· must meet the performance criteria for this unit.
Knowledge Evidence
To be competent in this unit, a person must demonstrate knowledge of:
· characteristics and application of different fixing and joining techniques and methods
· characteristics and application of pipe and ducting systems, including their fittings and fixture supports and fixing and joining techniques
· design concepts and performance measures for heating and cooling systems
· effective isolation processes and procedures
· electrical and electronic principles and safety requirements
· job safety analyses (JSAs) and safe work method statements (SWMSs)
· principles, operation and characteristics of heating and cooling systems
· process of designing, sizing and documenting the layout of heating and cooling systems
· properties of water and air, including pressure and flow rates
· air conditioning systems:
· evaporative cooling system
· hydronic heating system
· hydronic cooling system
· warm air system
· refrigerated air conditioning system
· small-bore heating systems:
· boilers
· piping
· radiators

· relevant information sources for the work activity:
· charts and hand drawings
· instructions issued by authorised organisational or external personnel
· job drawings
· manufacturer specifications and instructions
· safety data sheets (SDSs)
· organisation work specifications and requirements
· plans and sketches
· safe work procedures relating to designing, sizing and documenting heating and cooling systems
· signage
· spoken, written and graphical instructions
· work bulletins
· work schedules, plans and specifications
· relevant statutory requirements and authorities related to designing, sizing and documenting the layout of heating and cooling systems:
· Commonwealth government
· state governments
· territories
· local authorities
· building codes
· plumbing regulations
· relevant Australian standards
· SI system of measurements
· design materials:
· use of computers and relevant computer-aided design (CAD) software
· drafting materials and equipment
· relevant structure plans and specifications
· sustainability and environmental principles and practices:
· use of efficient design principles 
· efficient use of material in the design
· design that ensures minimal environmental impact
· clean-up protection
· stormwater protection
· waste management
· the impact of gases on the environment
· Environment Protection Authority (EPA) requirements
· workplace and equipment safety requirements relevant to the job:
· personal protective equipment 
· hazard control
· working with electricity
· handling of materials
· use of first aid equipment.
Assessment Conditions
Assessors must satisfy the requirements for assessors listed in the Standards for Registered Training Organisations. 
Assessment must be conducted in the workplace or in a simulated workplace environment. Tasks are to be performed to the level of proficiency and within the time limits expected in a workplace. 
Assessors are responsible for ensuring that the person demonstrating competency has access to:
· an induction procedure including workplace instructions relating to safe work practices and addressing hazards and emergencies
· relevant specifications, plans, drawings and work instructions
· computers with appropriate software to view (CAD) drawings
· drafting materials and equipment
· tools and equipment appropriate to applying safe work practices
· information on heating and cooling systems including a variety of manufacturers information and specifications
· others to interact with for planning and sequencing activities. 
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