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SPEC NOTE DESCRIPTION: This Performance based Section specifies the criteria for facility heat generating equipment for HVAC purposes. Uniformat Section D3020includes: Steam Boilers, Hot Water Boilers, Furnaces, Fuel-Fired Heaters, Auxiliary Equipment and Other Heat Generation Systems. Sections specifying related heat distribution equipment interfacing with heat generators will reference this section.
SPEC NOTE ENVIRONMENTAL: This Section specifies environmentally responsible material choices, including recycling and reuse options, and generally available disposal options.
SPEC NOTE ENVIRONMENTAL: 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 heat generation system, including boilers and ancillary equipment. Boiler 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 Boilers.
.2 Auxiliary Equipment.
.3 [_____]
SPEC NOTE: SUSTAINABLE: Expand the following paragraph to include specific sustainable requirements of this Section.
.2 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, deleting those standards not required for the specific project.
.1 American Boiler Manufacturer's Association (ABMA)
.2 American National Standards Institute (ANSI)/Canadian Standards Association (CSA)
.1 ANSI Z21.13-[04]/CSA 4.9-[04], Gas-Fired Low-Pressure Steam and Hot Water Boilers.
.3 American Petroleum Institute (API)
.1 Standard 610-[04], Centrifugal Pumps for Petroleum, Petrochemical and Natural Gas Industries.
.4 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
.5 American Society of Mechanical Engineers (ASME) Codes
.6 American Society for Testing and Materials International (ASTM)
.1 ASTM A53/A53M-[04a], Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless.
.2 ASTM A106-[04b], Standard Specification for Seamless Carbon Steel Pipe for High-Temperature Service.
.7 Health Canada / Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
.8 National Electrical Manufacturers Association (NEMA)
.1 ANSI/NEMA MG 1-[03(R2004)], Motors and Generators.
.2 NEMA 250-[03], Enclosures for Electrical Equipment (1000 Volts Maximum).
.9 National Fire Protection Association (NFPA)
.1 NFPA 90A-[02], Standard for the Installation of Air Conditioning and Ventilating Systems.
.2 NFPA 255-[00], Standard Method of Test of Surface Burning Characteristics of Building Materials.
.10 Underwriters Laboratories of Canada (ULC)
.1 CAN/ULC-S102-[03], Standard Method of Test for Surface Burning Characteristics of Building Materials and Assemblies.
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 Piping: size piping and fittings to ASHRAE pipe sizing standards, to maintain conditions specified by equipment manufacturers.
.2 Performance Requirements: [ABMA] [ANSI Z21.13/CSA 4.9]testing procedures.
.3 Design Heating Capacity:
.1 Steam: [_____]% at saturation temperature and pressure.[_____]
.2 Hot Water: [_____][_____]
.4 Gas Fired Sequence of Operation:
.1 Manual burner start by push button.
.2 Automatically initiate purge, at established purge air flow.
.3 Manually start draft fan motors; run continually if burner is on or off.
.4 After purging is complete and both gas modulating control valve and air dampers are in minimum start position, safety system  to establish pilot flame following push button initiation.
.5 After establishing and proving pilot flame, boiler operator to manually open gas main burner test firing lubricated plug valve with its 'end switch' before main gas flame is established.
.5 Oil Fired Sequence of Operation:
.1 Start burner manually by push button.
.2 If purge permissives are satisfied and operating controls are calling for burner start, system to automatically initiate purge.
.3 Operations to establish purge air flow: automatic.
.4 Forced draft and/or induced draft fan motors  to be manually started and will run continually if burner is on or off.
.5 After complete purging and start permissives are satisfied, and both oil modulating control valve and air dampers are in minimum start position, safety system will establish pilot flame following push button initiation.
.6 Main flame will be initiated by push button and permitted by established pilot flame.
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 [Boilers], [Pumps]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 VOC's for adhesive and solvents during application and curing.
.5 Submit complete start-up report indicating start-up and system verification sequences.
SPEC NOTE: Request test reports and certificates as a means of performance verification of the product, material or system.
.6 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
.7 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
.8 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.
.9 Manufacturer's Field Services: submit reports within [3]days of receipt from manufacturer.
.10 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.
1.5 QUALITY ASSURANCE
.1 Meet requirements of Section [01 45 00- Quality Control].
.2 Provide products from same manufacturer.
.3 Provide equipment with required ASME plate and stampings.
.4 Pre-Installation Meeting:
.1 Convene pre-installation meeting [one]week prior to beginning [work of this Section] [on-site installations]in accordance with [Section  [01 32 16.07- Construction Progress Schedules - Bar (GANTT) Chart]] [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.
.5 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].
SPEC NOTE: SUSTAINABLE: In the following two paragraphs, select the sustainable requirements appropriate for the project or co-ordinate with appropriate NMS Section used in project.
.6 Construction requirements: in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.7 Verification: contractor's verification in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification].
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].
.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
.3 Collect and separate for disposal [paper] [corrugated cardboard] [plastic] [polystyrene]packaging material [in appropriate on-site bins]for recycling  in accordance with Waste Management Plan (WMP).
.4 Separate for [reuse] [recycling]and place in designated containers [Plastic] [Steel] [Metal]waste in accordance with Waste Management Plan (WMP).
.5 Divert unused [metal]materials from landfill to [metal]recycling facility as approved by [Departmental Representative] [DCC Representative] [Consultant].
Part 2 Products
SPEC NOTE ENVIRONMENTAL: Choose products and materials with recycled content or resource efficient characteristics.
SPEC NOTE ENVIRONMENTAL: Use least toxic sealants, adhesives, sealers and finishes necessary to comply with the requirements of the project.
2.1 MATERIALS
SPEC NOTE: This section is a performance specification; do not add manufacturers names and avoid prescriptive statements where possible.
SPEC NOTE: SUSTAINABLE: Include in the following paragraph specific material and product requirements required by project or co-ordinate with appropriate NMS Section used in project.
.1 Materials and resources in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.2 Pumps:
.1 Materials: API 610, ASME.
.2 Motor: ANSI/NEMA MG 1.
.3 Piping and Fittings:
.1 Piping and Fittings: [ASTM A106, Grade B] [ASTM A53/A53M, Grade B].
.2 Condensate Piping: Schedule 80.
.3 Steam and Hot Water Piping: Schedule 40.
.4 Valves and Fittings: rated for pressure of service in which they are used.
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.
SPEC NOTE ENVIRONMENTAL: Many adhesives contain volatile organic compounds (VOCs) which, when released, may contribute to reduced air quality. The Environmental Choice guideline CCD-046 provides acceptable standards for products that provide reduced environmental impacts.
.4 Insulation:
.1 Maximum flame spread [25], maximum smoke developed [50]to [CAN/ULC S102] [NFPA 255].
.2 Adhesives, sealers, vapour coating, mastics, laggings and bedding: material which does not soften, corrode or deteriorate in wet or dry state, of type recommended by insulation manufacturer for the proposed application.
.3 Provide low odour, low volatile organic compound (VOC) materials.
2.2 BOILERS
.1 Review site conditions to ensure equipment meets accessibility requirements specified, and for maintenance requirements as identified by manufacturer.
.2 Boiler: ANSI Z21.13/CSA 4.9, type and size to meet design heating requirements, burner with [ULC] [CSA]label.
.3 Efficiency: minimum [80%]from [25]% to [100]% of maximum continuous firing rate.
.4 Accessories: piping, valves and accessories to achieve a complete heating system, with connections to energy supply piping and heat distribution piping.
.5 Insulate to maintain maximum equipment skin temperature of [57]degrees C at ambient room temperature of [32]degrees C.
.6 Control System:
.1 Integrated, to achieve the required output conditions and meet required safety shutdown requirements.
.2 Enclosure: to NEMA 250, Type 1.
.3 Alarms: electronic, audible, for high temperature and high water level.
.7 Gauges: pressure and temperature, on fluid in and out connections, and at critical internal conditions.
2.3 FABRICATION
.1 Pipe and Fittings: Size piping to handle maximum required flow and meet maximum designed pressure losses of system. [ASHRAE pipe sizing guidelines].
.2 Boiler Circulating Pumps:
.1 Provide pumps to circulate water from hot water return pipe through boilers and into hot water supply pipe.
.2 Provide [one]100% duty pumping units [to maintain manufacturer's recommended boiler flow conditions] [rated at [_____] L/s at a differential head of [_____] kPa]. 5% margin on head is included in above figure.
.3 Run pumps continuously to provide constant flow of water to boiler it serves.
.4 Design maximum inlet hot water temperature at pumps [_____]
.5 Select pump so that first critical speed is minimum [125]% greater than design operating speed.
.3 Breeching and Chimneys:
.1 Provide free-standing steel stacks. Calculate stack height to latest environmental code. Calculate inside diameter of stack based on dispersed velocity in compliance with code.
.2 Provide sufficient corrosion allowance in steel thickness for equipment design lifespan.
.3 Provide gasketted cleanout door, flashings, refractory linings and ladder as required.
.4 Fabricate breeching gas tight, to [_____]
.5 Accessories: expansion joints, hangers to support entire weight of breeching and not on expansion joints, hinged gasket bolted inspection doors as needed.
.4 Fan:
.1 Provide [induced] [forced]draft fan to control air to burner over turn down range and corresponding excess air at various burner firing rates.
.2 Fan capacity: to maintain maximum boiler design steam capacity, static pressure sufficient to maintain windbox pressure and overcome generator and flue losses.
.3 Base fan test block performance on [10]% margin of volume and [15]% on static pressure with air temperature of [32]degrees C.
.4 Motor: standard, thermally protected, drip proof, [1750]rpm speed, directly connected to fan with flexible coupling.
.5 Wire mesh guard: on fan inlet.
.6 Fan Noise: maximum [85]DB at [1000]mm from fan.
.5 Burner Safeguards:
.1 Provide burner safety system for generators.
.2 Monitor for boiler, burner and auxiliary equipment failure, and operator error. Take corrective or preventative action. Monitor start-up, shut-down and operation through generator operating range to prevent unsafe operation.
.3 Control: microprocessor based, with plug-in modules, compatible with combustion control systems. Bypass logic with hardwired emergency boiler trip circuit.
.4 Flame scanners: monitor igniter flame and main flame.
.5 Pressure regulators: for pilot, main burner supply pressure, and gas pressure.
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 manufacturers instructions.
.2 Install equipment on pads which extend beyond equipment base minimum [100]mm.
.3 Operate equipment at best efficiency points.
.4 Install insulation to NFPA 90A.
.5 Provide insulation to boiler, heat exchangers, flash tanks, expansion tank, deaerator, and condensate receivers to manufacturer recommendations.
.6 Provide gas, oil, atomizing steam, blowdown, economizer, and feed water piping, control valves, isolation valves, from point of service connection to generator.
.7 Provide lightning protection on chimney stack.
.8 Connect breeching from boiler outlet to chimney.
.9 Provide flexible isolation fittings between suction and discharge of pumps and associated piping.
.10 Weld piping rated over [104]kPa. Welded piping is subject to radiographic inspection.
3.3 FIELD QUALITY CONTROL
.1 Manufacturer's Field Services:
SPEC NOTE: Use the following paragraphs only when the manufacturer's services are desired to verify the quality of the installed components. Establish the number and duration of periodic site visits required by the manufacturer, and specify below. Consult with the manufacturer for services required. Delete if manufacturer's field services are not required.
.1 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.
.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, 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.
.4 Obtain reports, within [3]days of review, and submit, immediately, to [Departmental Representative] [Consultant] [DCC Representative].
SPEC NOTE: SUSTAINABLE: Include verification requirements specific to project or co-ordinate with appropriate NMS Section used in project.
.2 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.
.3 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 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 of this section to [01 79 00- Demonstration and Training].
.2 After [hot water] [steam]generator has been in operation for two weeks, provide experienced and qualified boiler, burner and combustion control system manufacturer representatives to demonstrate boiler operating capability.
.3 Provide training and instructions to boiler operators, including burner control and safety systems.
3.5 COMMISSIONING
SPEC NOTE: Use this article to specify requirements related to the proper and successful startup of equipment. Include requirements to adjust equipment until they perform at the operating points established by the design-build contractor and published by the manufacturer. Do NOT include statements here related to verification that equipment meets the system performance requirements specified in this Section.
.1 Commission equipment to [01 91 13- General Commissioning (Cx) Requirements].
.2 Test and adjust boiler for capacity and efficiency to ASME standard short form.
.1 Prove guaranteed efficiencies at [50]% and [100]% load.
.2 Operate boiler with automatic combustion controls in manual mode.
.3 Fuel, water, chemicals, power and steam load will be supplied by Owner.
3.6 CLEANING
SPEC NOTE: Specify final actions to clean installed equipment or other completed work to properly function or perform.
.1 Perform cleaning operations as specified in Section [_____]
.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
END OF SECTION

