
Unit of Competency CPCPMS5012 
Design sound attenuated hydraulic services
Application
This unit specifies the skills and knowledge required to design sound attenuated hydraulic services, determine relevant installation details and prepare specifications for a range of residential, commercial and industrial buildings.
The unit requires application of technical skills and knowledge to evaluate design requirements, plan and detail system components, design and size systems and prepare operational and compliance documentation.
The role may involve interaction with architects, builders, suppliers, clients and relevant planning authorities and requires a sound understanding of applicable legislation, standards and codes.
This unit is suitable for experienced tradespeople such as hydraulic design consultants or persons in a supervisory capacity in relation to plumbing services who work on new or existing sites. 
In some jurisdictions, this unit of competency may form part of accreditation, licensing, legislative, regulatory or certification requirements.
[bookmark: _Hlk512512031]Prerequisite Unit
None
Elements and Performance Criteria
	1. Evaluate design parameters.
	1.1 Establish scope of work for sound attenuated hydraulic services for wide span and high-rise building projects. 
1.2 Determine design requirements from relevant Australian standards, codes, plans, specifications and client brief. 
1.3 Identify sound transmission categories and levels from relevant acts, codes and standards and evaluate for residential, commercial and industrial premises.
1.4 Evaluate sound transmission values of building and structural elements and materials. 
1.5 Analyse and apply National Construction Code, statutory and regulatory requirements and Australian standards for the design of sound attenuated hydraulic services.
1.6 Consider and apply sustainability principles and concepts throughout the design process.
1.7 Establish performance requirements considering safety of system users or building occupants.
1.8 Interpret manufacturer requirements and trade and technical manuals.
1.9 Conduct additional research including a desktop study to outline design parameters. 
1.10 Determine factors that contribute to quality, safety and time efficiency. 
1.11 Conduct cost-benefit analysis comparing a range of pipe materials and system designs. 

	2. Plan and detail system components.
	2.1 Identify and analyse causes of noise generation in hydraulic services.
2.2 Plan layout of sound-attenuated pipework systems.
2.3 Perform system calculations for a range of sound attenuated hydraulic services. 
2.4 Attenuate sound for pumped hydraulic systems.
2.5 Plan pipe supports for a range of applications. 
2.6 Specify approved materials and installation requirements for sound attenuated hydraulic services.

	3. Design and size systems.
	3.1 Design and size sound attenuated hydraulic services for a range of applications.
3.2 Identify and document material combinations to achieve sound attenuation requirements. 
3.3 Attenuate sound for pump installations.
3.4 Design and evaluate sound attenuated hydraulic services using calculations and computer software packages.

	4. Prepare documentation.
	4.1 Prepare client brief of the preferred design.
4.2 Prepare plans and specifications for a range of sound attenuated hydraulic services. 
4.3 Prepare reports on sound attenuated hydraulic services for a range of applications 
4.4 Prepare testing and commissioning schedule. 
4.5 Produce operation and maintenance manual including information on how to properly and safely maintain the system.


Foundation skills
[bookmark: _GoBack]A person demonstrating competency in this unit must have the following language, literacy, numeracy and employment skills: 
· reading skills to: 
· evaluate and critique information from a range of complex texts including manufacturer requirements and manuals, plans, specifications, drawings and design briefs, statutory and regulatory requirements and standards
· writing skills to:
· generate complex written texts including an operation and maintenance manual, report, plans, specifications and schedules demonstrating proficiency over grammatical structure and industry specific language
· numeracy skills to: 
· correctly select and apply a wide arrange of highly developed mathematical and problem-solving strategies and techniques to design requirements
· communication skills to:
· enable clear and direct communication, using questioning to identify and confirm requirements, share information, listen and understand
· planning and organising skills to:
· sequence and schedule complex activities and monitor implementation and progress using existing systems or structures or by creating new processes as required
· problem solving skills to:
· make decisions in a timely manner taking a range of constraints into account
· use experience and intuition to identify different courses of action and determine the best course of action
•  technology skills to:
· use word processing and CAD programs to access and develop documents and technical drawings
· use mobile communication technology.
Unit Mapping Information	
Supersedes and equivalent to CPCPMS5012A Design sound attenuated hydraulic services
Links
Companion Volume Implementation Guide: to be added
Assessment Requirements for CPCPMS5012 Design sound attenuated hydraulic services
Performance Evidence
To demonstrate competency in this unit, a person must: 
· design and document details for a sound-attenuated approved sanitary plumbing and domestic drinking water system installation, for a high-rise mixed development building to a minimum of 29 floors. The design must include:
· a specification 
· clipping
· pipe enclosures
· insulation
· sound-attenuated pipework
· meet the performance criteria for this unit.
Knowledge Evidence
To be competent in this unit, a person must demonstrate knowledge of:
· application of relevant Australian standards and codes, National Construction Code, manufacturer specifications, and other relevant standard operating procedures relevant to the sector
· industry terminology and definitions used in the design of sound attenuated hydraulic services for all classes of building
· drafting principles
· nature of materials used and effects of performance under various conditions
· principles of technology in the design of sound attenuated hydraulic services
· work health and safety (WHS) requirements, including relevant statutory regulations, codes and standards
· scope of work:
· documenting layout of sound attenuated hydraulic services, including reduction of noise transfer for residential, commercial and industrial applications
· interpreting plans and specifications
· may be for new projects or an existing structure being renovated, extended, restored or maintained
· design requirements:	
· architectural plans
· building specifications
· acoustic performance of fixtures, fittings and equipment
· building construction materials
· fire rating of penetrations
· owner requirements
· pipe enclosures
· pipework identification
· specialist applications
· cost-benefit analysis considerations:
· design styles
· energy costs
· expected design life
· labour costs
· material costs
· safety factors
· speed of installation
· suitable materials
· system choices
· requirements of:
· National Construction Code (NCC)
· AS/NZS3500 Plumbing and drainage set
· AS 2200 Design charts for water supply and sewerage
· local authorities
· other relevant Australian standards
· requirements from manufacturer:
· analysis of sound transmission values
· acoustic performance of fixtures, fittings and equipment
· specifications
· technical and trade manuals
· system performance requirements including flow, velocity, pressure and discharge requirements established using relevant Australian standards, codes and local government authority plans
· noise rating of habitable areas
· types of noise generation:		
· acoustic performance of fixtures, fittings and equipment
· high velocity
· high pressure
· linking of building compartments by pipework
· loose pipework
· pumped hydraulic systems
· system design
· quick action valves
· water hammer
· layout elements for pipework systems:	
· concealed pipework
· pipe enclosures
· exposed pipework
· fire-rated pipework
· principles of economy, serviceability, durability and fit for use applied
· preservations of building integrity and aesthetic appeal
· applications of system calculations:		
· sound criteria for habitable rooms
· noise insulation characteristics of materials
· sound transmission values of plumbing pipework and building materials
· types of pumped hydraulic systems:	
· circulating systems
· compressed air systems
· pressurised water mains
· pump and pump rising mains
· pumproom
· sanitary rising mains
· steam systems
· pipe supports cover fixings that do not impinge on sound attenuation of the hydraulic service:	
· anchors
· bracket spacing
· hanging brackets
· manufacturer-recommended specific fixings
· material requirements
· provision for expansion
· separation and insulation between pipework, supports and building structure
· materials for sound attenuate hydraulic services:
· expanded foam rubber
· glasswool
· rockwool
· lead vinyl
· installation requirements for:	
· sanitary plumbing
· drinking and non-drinking water supply
· alternative water supply
· stormwater drainage
· siphonic stormwater systems
· pumping systems
· fire rating
· level of workmanship
· manufacturer installation requirements
· pipe support
· serviceability and access
· material combinations of:	
· pipe enclosures
· floor, wall and ceiling systems
· separation and insulation distances
· ways to apply sustainability principles and concepts:
· efficient use of material
· efficient energy usage/capital outlay comparison
· consideration of the Green Building Council of Australia rating scheme
· selecting appropriate components to ensure minimal environmental impact
· types of plans:	
· axonometrics
· cross-sections
· details
· elevations
· isometrics
· sections
· schematics which may be produced using:
· computer generation
· drawing equipment
· specification inclusions:	
· jointing
· manufacturer requirements
· materials
· performance criteria
· selection of suitable acoustic rated fixtures, fittings and equipment
· separation and insulation between pipework, supports and building structure
· support
· workmanship
· testing purposes:
· compliance testing
· quality assurance (QA) audit
· performance
· sound measurement (dB)
· commissioning schedule information inclusions:
· system certification
· insulation gap filling
· system defects
· system functions as per design
· operation and maintenance manual inclusions:	
· as installed drawings
· results of commissioning test
· certification documentation
· maintenance schedules
· manufacturer brochures and technical information.
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:
· workplace instructions relating to safe work practices and addressing hazards and emergencies
· relevant current statutory requirements, standards and codes of practice and local authorities’ regulations
· relevant specifications, work instructions, plans, manufacturer instructions and client briefs, including factors that contribute to quality, safety and time efficiency 
· materials, tools and equipment appropriate to the task
· computer assisted drawing software or drawing materials
· word processing software 
· office equipment such as computers, copiers, printers and information communication technology 
· others to interact with to confirm job specifications and client requirements
· research resources including manufacturers information, examples of schedules and operation and maintenance manuals relating to sound attenuated hydraulic services. 
Links
Companion Volume Implementation Guide: to be added 
