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SPEC NOTE DESCRIPTION: This Performance based Section specifies the criteria for refrigeration sources for project HVAC cooling requirements.  UniFormat Section D3030includes: Absorption Water Chillers, Centrifugal Water Chillers, Reciprocating Water Chillers, Rotary-Screw Water Chillers, Cooling Towers, Liquid Coolers and Refrigerant Compressors and Condensers.
SPEC NOTE: This Section specifies sustainable requirements related to the Construction and Verification.
SPEC NOTE: This Section identifies performance criteria for contractors to use as a benchmark for construction of a refrigeration system, including chillers and ancillary equipment. Chiller construction and manufacturers used to accomplish these performance objectives are left to the prerogative of the contractors.
SPEC NOTE: Testing and verification of specified criteria should be described in this section. Including verification procedures is essential to ensuring that product, assembly, or system meets the stipulated specified criteria. Verifiable performance criteria are those capable of being proven by measurement, test evaluation or other acceptable means. Verification can occur prior to product purchase and specification opportunities are provided in PART 3 - EXECUTION, Verification.
Part 1 General
1.1 SUMMARY
SPEC NOTE: Do not use the following paragraph for Federal Government projects.
.1 Section Includes:
.1 Materials and installation for:
.1 Chillers.
.2 Cooling Towers, Evaporative Coolers and Dry Condensers.
.3 Direct Expansion Systems.
.4 Refrigeration Piping.
SPEC NOTE: SUSTAINABLE: Expand the following paragraph to include specific sustainable requirements of this Section.
.5 Sustainable requirements for construction and verification.
.1 [_____]
.2 Related Requirements
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for the specific project.
.1 Air Conditioning and Refrigeration Institute (ARI)
.1 ARI 270-[95], Sound Rating of Outdoor Unitary Equipment.
.2 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
.1 ASHRAE 90.1-[01], Energy Standard for Buildings Except Low-Rise Residential Buildings.
.2 ASHRAE 15-[01], Safety Standard Refrigeration Systems.
.3 American Society of Mechanical Engineers (ASME)
.1 ASME B31.5-[01], Refrigeration Piping and Heat Exchanger Components.
.4 American Society for Testing and Materials International (ASTM)
.1 ASTM B280-[03], Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service.
.5 Canadian Standards Association (CSA International)
.1 CSA B52-[99(R2004)], Mechanical Refrigeration Code.
.2 CSA O80 Series-[97(R2002)], Wood Preservation.
.6 Environment Canada (EC)
.1 EPS 1/RA/2-[96],  Environmental Code of Practice for Elimination of Fluorocarbon Emissions from Refrigeration and Air Conditioning Systems.
.7 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
1.3 DESIGN REQUIREMENTS
SPEC NOTE: Include only performance requirements for the entire system in this article. Performance requirements for individual equipment should be located in PART 2 - PRODUCTS.
.1 Design Calculations:
.1 Provide equipment, piping and accessories to provide [_____]
.2 Follow design guidelines and select equipment to guidelines in the EC - Environmental Code of Practice.
.2 Chillers:
.1 Types based on life cycle cost analysis.
.2 Use environmentally friendly refrigerant.
.3 Liquid chilling systems for cooling loads over 90 kW.
.4 Absorption cooling is acceptable if economical on life cycle cost basis.
.5 Minimum performance standard: to ASHRAE 90.1.
.3 Cooling Towers, Evaporative Coolers and Dry Condensers: use life cycle analysis to determine system type, or as recommended by chiller manufacturer and to suit project site conditions.
.4 Direct Expansion Systems: minimum performance standard: ASHRAE 90.1.
.5 Insulation: sufficient insulating value to prevent sweating of piping system at ambient temperature of [32]degrees C at [50]% RH, and provide minimum thermal performance of [_____]
1.4 ACTION AND INFORMATIONAL SUBMITTALS
SPEC NOTE: Ensure that the submittal requirements including their review and destination - to the design-builder, project manager, or consultant - is clearly spelled out in the project submittals section, Section 01 33 00. In this Article, include only information relative to which submittals are required, and what information they are to contain.
.1 Submittals in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Sustainable: Include specific requirements of this section for submittals.
.2 Co-ordinate submittal requirements and provide submittals required by Section [01 47 15- Sustainable Requirements: Construction].
.3 Product Data:
.1 Submit manufacturer's printed product literature, specifications and datasheet for [Chillers] [Compressors] [Cooling Towers]and [Auxiliary Equipment].
.4 Submit WHMIS MSDS in accordance with Section [01 47 15- Sustainable Requirements: Construction]and Section [02 81 01- Hazardous Materials]. Indicate VOCs for adhesive and solvents during application and curing.
SPEC NOTE: Request test reports and certificates as a means of performance verification of the product, material or system.
.5 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
.6 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
.7 Instructions: submit manufacturer's installation instructions.
SPEC NOTE: Co-ordinate with manufacturer's site inspection requirements specified in Verification in PART 3. When manufacturer's services are specified during construction operations, include the following paragraph for the submission of reports. If no field inspections are required, delete the following.
.8 Manufacturer's Field Services: submit reports within [three]days of receipt from manufacturer.
.9 Closeout Submittals: submit maintenance and engineering data for incorporation into manual specified in Section [01 78 00- Closeout Submittals]include data as follows:
.1 Indicate: brief description of heat generation equipment and components.
.2 Provide for units, manufacturer's name, type, year, number of units, and capacity.
.3 Submit complete start-up report indicating start-up and system verification sequences.
1.5 QUALITY ASSURANCE
SPEC NOTE: This Article should include standards and other criteria which establish an overall level of quality for products and installation for this section. Coordinate with Section 01 45 00- Quality Control.
.1 Meet requirements of Section [01 45 00- Quality Control].
.2 Provide multiple units from same manufacturer.
.3 Pre-Installation Meeting:
.1 Convene pre-installation meeting [one]week prior to beginning [on-site installations] [work of this Section]in accordance with [Section  [01 32 16.07- Construction Progress Schedule - Bar (GANTT) Charts]] [Section  [01 32 16.06- Construction Progress Schedule - Critical Path Method (CPM)]].
.1 Verify project requirements.
.2 Review installation [and substrate]conditions.
.3 Co-ordination with other building subtrades.
.4 Review [manufacturer's]installation instructions and warranty requirements.
.4 Health and Safety:
SPEC NOTE: Use the following paragraph for PSPC projects.
.1 Do construction occupational health and safety in accordance with Section [01 35 29.06- Health and Safety Requirements].
1.6 DELIVERY, STORAGE AND HANDLING
SPEC NOTE ENVIRONMENTAL: The disposal of packaging waste into landfill site demonstrates an inefficient use of natural resources and consumes valuable landfill space.
.1 Waste Management and Disposal:
.1 Separate waste materials for [recycling] [reuse]in accordance with Section[01 74 21- Construction/Demolition Waste Management and Disposal].
Part 2 Products
SPEC NOTE ENVIRONMENTAL: Choose products and materials with recycled content or resource efficient characteristics. Use least toxic sealants, adhesives, sealers and finishes necessary to comply with the requirements of the project.
SPEC NOTE ENVIRONMENTAL: CFC based refrigerants have been associated with the depletion of the ozone layer. Equipment operating with HFC based refrigerants have a lower environmental impact and should be used when possible.
2.1 MATERIALS
.1 Materials and resources in accordance with Section [01 47 15- Sustainable Requirements: Construction].
SPEC NOTE: This Section is a performance specification; do not add manufacturers names and avoid prescriptive statements where possible.
.2 Outdoor Steel Supports and Ladders: hot dipped galvanized steel.
.3 Wood: treated to CAN/CSA O80.
SPEC NOTE ENVIRONMENTAL: Thermal insulation provides reduced environmental impacts through energy savings. Further reduced environmental impacts can be achieved through the specification of materials that contain a high portion of recycled content. Glass fibre products  should contain over 35% recycled content by weight. Mineral wool products should contain over 50% recycled content by weight and cellulose products should contain over 75% recycled content by weight. The Environmental Choice guideline CCD-016 provides acceptable standards for products that provide reduced environmental impacts.
.4 Insulation: suitable type and thickness to meet design requirements, with vapour barrier.
2.2 CHILLERS
.1 Compressor:
.1 Up to [280]kW: screw or reciprocating design.
.2 [280]to [700]kW: screw or centrifugal design.
.3 [700]kW and up: centrifugal design.
.2 Controls: chiller manufacturer's standard. Include supply water temperature reset (based on return water temperature or outdoor air temperature) for systems over 175 kW.
.3 Ventilation and Refrigerant Monitoring Requirements: CAN/CSA-B52 and ASHRAE 15.
.4 [Provide heat recovery option].
2.3 COOLING TOWERS, EVAPORATIVE COOLERS AND DRY CONDENSERS
.1 Equipment: CTI certified.
.2 Equip cooling towers with [capacity control] [provision for free cooling]and [basic water heater].
2.4 DIRECT EXPANSION SYSTEMS
.1 Equipment: ARI rated.
.2 Condensers: [liquid cooled] [air cooled], with separate circuit for compressor/evaporator combination.
.3 Support: ensure support on roof structure for roof mounted units. Provide access for maintenance.
.4 Controls (Operating and Safety): manufacturer's standard.
.5 Outdoor Cabinet: tested and AGA certified.
.6 Soundproofing: ARI 270 at [_____]
.7 Refrigeration Piping:
.1 Materials: [ASME B31.5] [ASTM B280] [CSA B52].
.2 Connect equipment with isolation valves and unions, sized in accordance with manufacturers recommendations and ASHRAE sizing guidelines.
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.
3.2 INSTALLATION
.1 Install equipment to manufacturer's written instructions.
.2 Provide piping and insulation to meet local code requirements.
.3 Locate chillers in mechanical rooms to CAN/CSA B52 and ASHRAE 15.
.4 Ensure or provide necessary structural support for large, heavy equipment.
.5 Install outdoor equipment on supports approved by manufacturer. Provide additional structural support required.
.6 Provide for access to outdoor units for maintenance and repair.
.7 Insulate refrigeration piping, to equipment manufacturer's recommendations.
3.3 FIELD QUALITY CONTROL
SPEC NOTE: Edit the following paragraphs when manufacturer's services are specified during construction operations to verify the installation and application, and coordinate with PART 1 – SUBMITTALS as specified below.
SPEC NOTE: Use the following paragraph when site tests are required, and co-ordinate with PART 1 - SUBMITTALS as specified below. Indicate exact nature, duration and timing of test.
.1 Site Tests: conduct following tests in accordance with Section [01 45 00- Quality Control]and submit report as described in PART 1 - SUBMITTALS: [_____]
.1 [_____]
SPEC NOTE: Edit the following paragraph when manufacturer's services are specified during construction operations to verify the installation and application, and co-ordinate with PART 1 - SUBMITTALS as specified below.
.2 Manufacturer's Field Services:
.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
.2 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.
.4 Have manufacturer of products, supplied under this Section, review Work involved in the handling, installation/application, protection and cleaning, of its product[s]and submit written reports, in acceptable format, to verify compliance of Work with Contract.
.5 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
.6 Schedule site visits, to review Work, at stages listed:
.1 After delivery and storage of products, and when preparatory Work, or other Work, on which the Work of this Section depends, is complete but before installation begins.
.2 [Twice]during progress of Work at [25%]and [60%]complete.
.3 Upon completion of the Work, after cleaning is carried out.
.7 Obtain reports, within [3]days of review, and submit, immediately, to [DCC Representative] [Consultant] [Departmental Representative].
SPEC NOTE: SUSTAINABLE: Include verification requirements specific to project or coordinate with appropriate NMS Section used in project.
.3 Verification requirements in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification], include:
.1 Materials and resources.
.2 Storage and collection of recyclables.
.3 Construction waste management.
.4 Resource reuse.
.5 Recycled content.
.6 Local/regional materials.
.7 Certified wood.
.8 Low-Emitting materials.
.4 Performance Verification:
SPEC NOTE: Use this Article to include requirements to verify that the quality and performance of the installed components meet the criteria specified in this Section. Include testing criteria specific to equipment in this Section, which may be performed by a third party testing agency.
.1 Operate equipment and verify that performance criteria specified in this section has been achieved.
.2 Perform periodic site inspection visits by manufacturer's representative to verify that installation complies with manufacturer's instructions:
.1 After delivery and storage of products.
.2 When preparatory Work upon which product installation depends is complete.
.3 [Twice]during installation progress at [25%]and [60%]complete.
.4 After installation and cleaning is complete.
3.4 DEMONSTRATION
.1 Demonstrate equipment to [01 79 00- Demonstration and Training].
.2 After chiller has been in operation for two weeks, provide experienced and qualified manufacturer representatives to demonstrate chiller operating capability.
.3 Provide training and instructions to operators, including control and safety systems.
3.5 COMMISSIONING
.1 Commission equipment to [01 91 13- General Commissioning (Cx) Requirements].
.2 Test and adjust chiller to verify selected manufacturer's design capacity.
3.6 CLEANING
.1 Perform cleaning in accordance with Section [01 74 11- Cleaning]and in accordance with manufacturer's recommendations.
.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
END OF SECTION

