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SPEC NOTE DESCRIPTION: This Section specifies the materials and installation for heat exchangers and accessories.
SPEC NOTE ENVIRONMENTAL: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada-NC and LEED Canada-CI prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 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 [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 American Society of Mechanical Engineers (ASME)
.1 ASME Boiler and Pressure Vessel Code, [2010].
.2 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.3 CSA International
.1 CSA B51-[09], Boiler, Pressure Vessel, and Pressure Piping Code.
1.3 ADMINISTRATIVE REQUIREMENTS
.1 Pre-Installation Meetings:
.1 Convene pre-installation meeting [1]week prior to beginning [work of this Section] [on-site installation], with [DCC Representative] [Departmental Representative] [Contractor's Representative] [Consultant]in accordance with Section [01 31 19- Project Meetings]to:
.1 Verify project requirements.
.2 Review installation and substrate conditions.
.3 Co-ordination with other building subtrades.
.4 Review [manufacturer's]written installation instructions and warranty requirements.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Product Data:
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.1 Submit manufacturer's instructions, printed product literature and data sheets for [heat exchangers]and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.2 Shop drawings to indicate project layout, including layout and dimensions of heat exchangers and system.
.1 Indicate manufacturer's recommended clearances for tube withdrawal and manipulation of tube cleaning tools.
SPEC NOTE: Request test reports and certificates as a means of performance verification of the product, material or system.
.4 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
.5 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
.6 Manufacturer's Instructions: submit manufacturer's installation instructions.
SPEC NOTE: Co-ordinate with FIELD QUALITY CONTROL in PART 3. When manufacturer's services are specified during construction operations to verify installation, include following paragraph for the submittal of instructions and reports. If no field inspections are required, delete the following paragraph.
.7 Manufacturers Reports:
.1 Manufacturer's Field Reports: submit manufacturer's written reports within [3]days of review, verifying compliance of Work, as described in PART 3 - FIELD QUALITY CONTROL.
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21- LEED Requirements is used for LEED projects.
.8 Sustainable Design Submittals:
.1 LEED Canada-[CI Version 1.0] [NC Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
SPEC NOTE: Edit the following paragraphs to specify certification of compliance for specific LEED requirements in one or many of the following LEED category(ies): (Sustainable Sites,) (Water Efficiency), (Energy and Atmosphere,) (Materials and Resources) (and) (Indoor Environmental Quality).
.2 Construction Waste Management:
.1 Submit project [Waste Reduction Workplan] [Waste Management Plan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [50] [75]% of construction wastes were recycled or salvaged.
.3 Regional Materials: submit evidence that project incorporates required percentage [10] [20]% of regional materials and products, showing their cost, distance from project to furthest site of extraction or manufacture, and total cost of materials for project.
1.5 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Operation and Maintenance Data: submit operation and maintenance data for [heat exchangers]for incorporation into manual.
1.6 MAINTENANCE MATERIAL SUBMITTALS
.1 Extra Stock Materials:
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.1 Supply following spare parts:
.1 Head gaskets: [_____]
1.7 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [with manufacturer's written instructions] [01 61 00- Common Product Requirements].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Store materials [indoors] [off ground] [in dry location]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [heat exchangers]from [nicks, scratches, and blemishes].
.3 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Use the following paragraph to ensure Construction Waste Management Plan or Waste Reduction Workplan is specified and include in article titled ACTION AND INFORMATIONAL SUBMITTALS. This may contribute towards LEED Credits as follows: Materials and Resources Credit MRc2 Construction Waste Management, either MRc2.1: Divert 50% from Landfill, or MRc2.2: Divert 75% from Landfill.
.4 Develop [Waste Reduction Workplan] [Construction Waste Management Plan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [crates,] [padding,] [pallets,] [packaging materials]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
Part 2 Products
2.1 EQUIPMENT
.1 Tube-in-shell Heat Exchanger:
SPEC NOTE: Edit to suit secondary fluid .i.e. glycol.
.1 [Steam to water] [water to water] [water to steam]. Heating media in [tube] [shell], [2] [4]pass design.
.2 Designed, constructed and tested in accordance with [ASME Boiler and Pressure Vessel Code] [CSA B51]and provincial pressure vessel regulations.
.3 Shell: [steel] [1 MPa]working pressure. [Screwed] [Flanged]inlet connection, [sizes as indicated] [NPS [_____] ]. [Flanged] [Screwed]outlet connection, [Sizes as indicated] [NPS [_____] ]. Tappings for [drain] [gauge] [relief valve] [vacuum breaker].
.4 Head: [fabricated steel] [cast iron] [brass] [stainless steel] [screwed] [flanged]inlet and outlet. Tapped connections for drain and vacuum breaker.
.5 Tubes: [cupro nickel] [copper] [naval brass] [steel] [NPS 3/4 O.D.] [stainless steel], with [brass]tube support. Maximum tube velocity: [2 m/s].
.6 Tube sheet: [brass] [steel].
.7 Fouling Resistance Coefficient: [[0.00018 m2K/W] [water side]] [[steam side] [0.00009 m2K/W]].
.8 Capacity: [as indicated].
.1 Primary: [steam: [_____] kg/h  [DNS] degrees C superheated]inlet pressure:[_____].[water: [_____] L/s [_____] degrees C to [_____] degrees C. Pressure drop: [_____] kPa]
.2 Secondary: [_____][_____]
.3 Working pressure: shell [1034]kPa, tubes [860]kPa.
.9 Dimensions: [as indicated] [ [_____] mm diameter, [_____] mm length].
.10 Mounting supports: steel or cast iron saddles.
.2 Plate Heat Exchanger:
.1 [Water to water] [Steam to water] [Water to steam].
.1 Designed, constructed and tested in with accordance [CSA B51] [ASME Boiler and Pressure Vessel Code]and provincial pressure vessel regulations.
.2 Frames: carbon steel with baked epoxy enamel paint, [stainless steel]side bolts and shroud.
.3 Plates: [titanium] [corrosion-resistant alloys] [alloy 825] [type [304] [316] stainless steel].
.4 Gaskets: [as recommended by manufacturer to suit fluid temperature] [fluoroelastomer] [EPDM] [resin cured butyl rubber] [nitrile rubber] [chlorosulfonated polyethylene] [neoprene].
.5 Nozzles: [_____]
.6 Supports: as indicated.
.7 Piping connections: as indicated.
.8 Capacity: [as indicated].
.1 Primary: [steam: [_____] kg/h, inlet pressure: [_____] kPa] [water: [_____] L/s [_____] degrees C to [_____] degrees C. Pressure drop: [_____] kPa].
.2 Secondary: [_____][_____]
.3 Working pressure: primary [_____][_____]
.9 Dimensions: [ [_____] mm wide, [_____] mm high, [_____] mm length] [as indicated].
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify conditions of substrates previously installed under other Sections or Contracts are acceptable for heat exchanger installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Consultant] [Departmental Representative] [DCC Representative].
.2 Inform [DCC Representative] [Departmental Representative] [Consultant]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Consultant] [DCC Representative] [Departmental Representative]].
3.2 INSTALLATION
.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets.
.2 General: install level and firmly anchored to supports [as indicated] [in accordance with manufacturer's recommendations].
.3 Tube in shell heat exchangers: arrange piping so that tube bundle can be removed after disconnecting two unions or flanges adjacent to head and without disturbing other equipment and systems.
.4 Plate exchangers: install in accordance with manufacturer's recommendations.
3.3 APPURTENANCES
.1 Install with [safety relief valve piped to drain] [vacuum breaker] [steam trap] [hose bib drain valve].
.2 Install thermometer wells with thermometers on inlet and outlet of [primary and]secondary side.
.3 Install pressure gauge on steam inlet.
3.4 FIELD QUALITY CONTROL
.1 Site Tests and Inspections:
.1 Perform tests as directed by [Departmental Representative] [DCC Representative] [Consultant]to ensure heat exchangers are functional.
.2 Obtain reports within [3]days of review and submit immediately to [DCC Representative] [Departmental Representative] [Consultant].
SPEC NOTE: Use the following paragraphs only when manufacturer's field services are desired to verify the quality of the installed components. Establish the number and duration of periodic site visits required by manufacturer and specify below. Consult with manufacturer for services required. Delete if field services are not required.
.2 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product.
.3 Manufacturer's Field Services:
.1 Submit manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
.2 Ensure manufacturer's representative is present before and during [critical periods of installation] [construction of field joints] [testing].
.3 Schedule site visits:
.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.
3.5 SYSTEM START-UP
.1 General: perform start-up operations in accordance with Section [01 91 13- General Commissioning (Cx) Requirements]: General Requirements, supplemented as specified herein.
.2 Check heater for cleanliness on primary and secondary sides.
.3 Check water treatment system is complete, operational and correct treatment is being applied.
.4 Check installation, settings, operation of relief valves and safety valves.
.5 Check installation, location, settings and operation of operating, limit and safety controls.
.6 Check supports, seismic restraint systems.
.7 General: perform performance verification in accordance with Section [01 91 13- General Commissioning (Cx) Requirements]: General Requirements, supplemented as specified.
.8 Timing: only after TAB of hydronic systems have been successfully completed.
.9 Primary side:
.1 Measure flow rate, pressure drop, and either [1]steam pressure [and temperature]at heater inlet or [2]water temperature at heater inlet and outlet.
.1 Verify operation of steam traps. Measure temperature of condensate return at trap outlet.
.2 Control valve: verify proper operation without binding, slack in components. Measure either steam pressure [and temperature]at control valve inlet or [2]if control is three-port type, pressure drop across inlet to common, bypass to common, inlet to bypass.
.3 Secondary side:
.1 Measure flow rate, pressure drop and water temperature at heater inlet and outlet.
.2 Verify installation and operation of air elimination devices.
.4 Calculate heat transfer from primary and secondary sides.
.5 Simulate heating water temperature schedule and repeat above procedures.
.6 Verify settings, operation, safe discharge from safety valves and relief valves.
.7 Verify settings, operation of operating, limit and safety controls and alarms.
.8 Reports:
.1 In accordance with Section [01 91 13- General Commissioning (Cx) Requirements]: Reports, supplemented as specified herein.
.2 Report also to show the following:
.1 [_____]
3.6 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.2 Waste Management: separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
3.7 DEMONSTRATION
.1 Training: provide training in accordance with Section [01 91 13- General Commissioning (Cx) Requirements]: Training of O&amp;M Personnel, supplemented as follows:
3.8 PROTECTION
.1 Protect installed products and components from damage during construction.
.2 Repair damage to adjacent materials caused by heat exchanger installation.
END OF SECTION

