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SPEC NOTE DESCRIPTION: This Section specifies the materials and installation of plumbing pumps.
SPEC NOTE ENVIRONMENTAL: This Section specifies environmentally responsible material choices, including recycling and reuse options, and generally available disposal options.
SPEC NOTE: SUSTAINABLE: This Section specifies sustainable requirements related to the Construction and Verification of this project for attaining environmental performance goals.
SPEC NOTE: This Section 22 10 10has been renumbered to meet the recommendations of the MasterFormat 2004 classification system. Prior to January 2005, this NMS section was numbered Section 15440- Plumbing Pumps in accordance with MasterFormat 1995.
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 plumbing pumps.
SPEC NOTE: SUSTAINABLE: Expand the following paragraph to include specific sustainable requirements of this Section or co-ordinate with appropriate NMS Section used in project.
.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 for the specific project.
.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submittals in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: SUSTAINABLE: Include specific requirements of this Section for submittals.
.2 Coordinate 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 data sheet for fixtures and equipment.
.2 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.
.4 Shop Drawings.
.1 Submit shop drawings to indicate:
.1 Equipment, including connections, fittings, control assemblies and ancillaries. Identify whether factory or field assembled.
.2 Wiring and schematic diagrams.
.3 Dimensions and recommended installation.
.4 Pump performance and efficiency curves.
.5 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
.6 Instructions: submit manufacturer's installation instructions.
.7 Manufacturers' Field Reports: manufacturers' field reports specified.
.8 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section [01 78 00- Closeout Submittals], include:
.1 Manufacturers name, type, model year, capacity and serial number.
.2 Details of operation, servicing and maintenance.
.3 Recommended spare parts list with names and addresses.
1.4 QUALITY ASSURANCE
.1 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 16.06- Construction Progress Schedule - Critical Path Method (CPM)] [Section 01 32 16.07- Construction Progress Schedules - Bar (GANTT) Chart].
.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.
.2 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 paragraphs, select the sustainable requirements appropriate for the project.
.3 Construction requirements: in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.4 Verification: contractor's verification in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification].
1.5 DELIVERY, STORAGE AND HANDLING
SPEC NOTE: SUSTAINABLE: Expand the following paragraph to include specific project requirements or co-ordinate with appropriate NMS Section use in project.
.1 Store and manage hazardous materials in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.2 Waste Management and Disposal:
SPEC NOTE ENVIRONMENTAL: The disposal of packaging waste into landfill site demonstrates an inefficient use of natural resources and consumes valuable landfill space.
SPEC NOTE ENVIRONMENTAL: Verify with manufacturer if they have take-back program for the packaging.
.1 Separate waste materials for [recycling] [reuse]in accordance with Section[01 47 19- 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] [plastic] [corrugated cardboard] [polystyrene]packaging material [in appropriate on-site bins]for recycling  in accordance with Waste Management Plan.
.4 Divert unused [metal]materials from landfill to [metal]recycling facility as approved by [Consultant] [DCC Representative] [Departmental Representative].
.5 Unused [sealant]materials must not be disposed of into sewer system, into streams, lakes, onto ground or in other location where it will pose health or environmental hazard.
.6 Fold up [metal] [plastic]banding, flatten and place in designated area for recycling.
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: SUSTAINABLE: Include in the following paragraph specific material and product requirements required by project.
.1 Materials and resources in accordance with Section [01 47 15- Sustainable Requirements: Construction].
2.2 DOMESTIC HOT WATER CIRCULATING PUMPS
.1 Capacity: [as indicated] [ [_____] L/s against total differential head of [_____] kPa].
.2 Construction: closed-coupled, in-line centrifugal, all bronze construction, [stainless steel]shaft, stainless steel or bronze shaft sleeve, two oil lubricated bronze sleeves or ball bearings. Design for [_____]degrees C continuous service.[105]
.3 Motor: [W], [hp], drip-proof, with thermal overload protection.
.4 Supports: provide as recommended by manufacturer.
2.3 DOMESTIC WATER BOOSTER SYSTEM
.1 Packaged [triplex] [duplex]system, factory assembled, tested and adjusted, ready for site piping and electrical connections.
.2 Total Capacity:
.1 Flow rate: [_____]
.2 System pressure: [_____]
.3 Available pressure at metre outlet: [_____]
.4 [Duplex system with  [25] [75] % on lag pump].
.5 [Triplex system with  [40] [20] % on each lag pump].
.3 Construction: [horizontal, end suction] [vertical, in-line], closed coupled centrifugal, cast-iron casing, bronze impeller, [non-ferrous] [stainless steel]shaft sleeve, mechanical shaft seal, designed for [850]kPa suction pressure.
.4 Valves: to Section [22 11 16- Domestic Water Piping]. Suction and discharge gate [or butterfly]valves and pressure reducing and check valve for each pump connected to common suction and discharge headers.
.5 Motor: [duplex, lead pump [_____] [W] [hp] [hp] [ [W]].
.6 Motor: [triplex, lead pump [_____] [hp] [W] [hp] [ [W]].
.7 Supports: install complete package on factory fabricated structural steelwork [designed to withstand seismic zone  [four] acceleration and velocity forces].
.8 Anchor Bolts and Templates:
.1 Supply for installation by other Divisions.
.2 [Size anchor bolts to withstand seismic zone  [four] acceleration and velocity forces].
.9 Control Panel: CSA 1 enclosure complete with:
.1 Externally operated disconnect switch.
.2 Magnetic [across-the-line]fused starters.
.3 Overload protection for each phase.
.4 Adjustable pressure switch[es].
.5 Low pressure safety cut-out.
.6 Control circuit transformer with fused secondary.
.7 Adjustable time delay relay.
.8 Hand-off-automatic selector switch for pumps.
.9 Pressure and suction gauges, [90]mm nominal dia., range [_____][_____]
.10 Pilot lights; power on, low suction pressure.
.11 Lead/lag selector switch.
.12 Alarm: visual and audible with silencing switch for abnormal conditions.
.10 Operation:
.1 Lead pump to operate [continuously]during demand.
.2 Should operating pump fail, next pump in sequence to start automatically.
.3 Should system demand exceed capacity of operating pump or pumps, next pump in sequence automatically starts.
.4 Adjustable [90] time delay to maintain starting pump operation and avoid "on-off " cycling.
.5 Constant pressure control, [current transformer] [pressure switch]to cycle pump.
.6 Low suction pressure switch to stop pumps.
.7 Temperature control for low or no system demand to bleed to drain.
.8 Constant pressure control valves on pumps to control pressure within [_____]
2.4 SUMP PUMP VERTICAL SHAFT
.1 Capacity: [ [_____] L/s at [_____] kPa head] [as indicated].
.2 Construction: [duplex] [simplex].
.1 Vertical shaft centrifugal, cast iron case, [bronze] [nylon]impeller, stainless steel shaft.
.2 Column and cast iron parts protected with baked epoxy paint.
.3 Non-corrosive cone type strainer cleanable without pump removal from sump.
.4 Vertical outlet case tapped for NPS1-1/2.
.5 Graphite bronze self lubricated lower bearing.
.3 Motor: [as indicated] [ [_____] [W] [hp]], rated for continuous duty, built-in overload protection, drip-proof, complete with [three]m of three-wire rubber covered cord.
.4 Control: heavy duty snap-action switch complete with two adjustable plastic or rubber coated weights on corrosion resistant chain or cable.
2.5 SUMP PUMP SUBMERSIBLE
.1 Capacity: [as indicated] [ [_____] L/s at [_____] kPa head with NPS [_____] discharge].
.2 Construction: [duplex] [simplex]CSA approved, housing epoxy coated cast iron, [all bronze] [stainless steel] [bronze fitted]stainless steel shaft, non-clog bronze impeller, mechanical shaft seal.
.3 Motor: [as indicated] [ [_____] [W] [hp]]hermetically sealed, with automatic overload protection.
.4 Control: [buoyant case and switch] [integral diaphragm type level control] [mercury switches and  [duplex] [simplex] control box].
2.6 BILGE AND SEWAGE PUMP
.1 Capacity: [ [_____] L/s against [_____] kPa total head] [as indicated].
.2 Construction: [simplex] [duplex], vertical extended shaft, single stage centrifugal, designed to handle [50]mm solids and for sump depth [of [_____] m] [as indicated  [semi] [bronze fitted] [manual] [bronze] [iron] [automatic] [plastic] [with manhole] [cast iron] [round] [square]].
.3 Motor: [ [_____] [W] [hp]], [as indicated], drip-proof, with overload and under voltage protection.
.4 Control: copper ball float operated heavy duty switch. Starter switch on [as indicated] [cover plate]. [Automatic electric alternator with selector relays to alternate or activate both pumps]. Adjustable float stops on [stainless steel] [brass]rod.
.5 Alarm: [battery] [low voltage]powered [integral bell] [audible and visual alarm located as indicated]controlled by float or pressure operated switch.
.6 Sump: [concrete, as indicated] [fibreglass reinforced plastic] [steel]one piece, to manufacturers standard, with heavy bituminous coating inside and out.
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 data sheet.
3.2 INSTALLATION
.1 Make piping and electrical connections to pump and motor assembly and controls as indicated.
.2 Ensure pump and motor assembly do not support piping.
.3 Align vertical pit mounted pump assembly after mounting and securing cover plate.
.4 Place [150]mm sand under sump pit tank.
3.3 FIELD QUALITY CONTROL
.1 Site Tests/Inspection:
.1 Check power supply.
.2 Check starter protective devices.
.2 Start-up, check for proper and safe operation.
.3 Check settings and operation of hand-off-auto selector switch, operating, safety and limit controls, audible and visual alarms, over-temperature and other protective devices.
.4 Adjust flow from water-cooled bearings.
.5 Adjust impeller shaft stuffing boxes, packing glands.
SPEC NOTE: SUSTAINABLE: Include verification requirements specific to project or co-ordinate with appropriate NMS Section used in project.
.6 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.
3.4 START-UP
.1 General:
.1 In accordance with Section [01 91 13- General Commissioning (Cx) Requirements]: General Requirements, supplemented as specified herein.
.2 Procedures:
.1 Check power supply.
.2 Check starter O/L heater sizes.
.3 Start pumps, check impeller rotation.
.4 Check for safe and proper operation.
.5 Check settings, operation of operating, limit, safety controls, over-temperature, audible/visual alarms, other protective devices.
.6 Test operation of hands-on-auto switch.
.7 Test operation of alternator.
.8 Adjust leakage through water-cooled bearings.
.9 Adjust shaft stuffing boxes.
.10 Adjust leakage flow rate from pump shaft stuffing boxes to manufacturer's recommendations.
.11 Check base for free-floating, no obstructions under base.
.12 Run-in pumps for 12 continuous hours.
.13 Check installation, operation of mechanical seals, packing gland type seals. Adjust as necessary.
.14 Adjust alignment of piping and conduit to ensure full flexibility.
.15 Eliminate causes of cavitation, flashing, air entrainment.
.16 Measure pressure drop across strainer when clean and with flow rates as finally set.
.17 Replace seals if pump used to degrease system or if pump used for temporary heat.
.18 Verify lubricating oil levels.
3.5 DOMESTIC HW CIRCULATING PUMPS
.1 [_____]
3.6 PERFORMANCE VERIFICATION (PV) PRESSURE BOOSTER PUMPS
.1 General:
.1 In accordance with Section [01 91 13- General Commissioning (Cx) Requirements]: General Requirements, supplemented as specified.
.2 Obtain manufacturer's approval, before performing PV, to ensure warranties remain intact.
.3 Application tolerances:
.1 Flow: +/- [10]%.
.2 Pressure: Plus [20]%, minus [5]%.
.4 PV procedures:
.1 Open pump balancing valve fully.
.2 Measure differential pressure (DP) across pump.
.3 Measure amperage and voltage and compare with manufacturer's data sheets and motor nameplate data.
.4 If suction is different size than discharge connection, add velocity head correction factor to DP.
.5 Mark this DP on manufacturer's pump curve.
.6 If flow rate is higher than specified, slow close balancing valve until specified DP is reached.
.7 Repeat measurements of amps and volts. Compare with manufacturer's data sheets.
.8 Calculate BHP and compare with nameplate data.
3.7 PERFORMANCE VERIFICATION (PV) - TANKLESS PRESSURE BOOSTER SYSTEM
.1 Timing: [_____]
.2 Pumps: as specified above.
.3 PV of complete unit:
.1 Test performance of pumps in lead and in lag position.
.2 Test operation of alternator.
.3 Simulate failure of pumps in possible combinations such as:
.1 Failure of each "lead" pump.
.2 Failure of first "lag" pump, then 2nd "lag" pump, etc.
.4 Test operation by simulating 0%, 10%, 25%, 50%, 75%, 100% and 110% of design load and for one hour. Record pressure at:
.1 Which lead and lag pump cut in and cut out.
.2 Water metre outlet.
.3 "Worst" plumbing fixture.
.5 Verify operation and control of over-temperature protection devices.
3.8 PERFORMANCE VERIFICATION (PV) - HYDROPNEUMATIC PRESSURE BOOSTER SYSTEM
.1 [_____]
3.9 PV - SANITARY AND STORM WATER PUMPS
.1 Application tolerances:
.1 Flow: plus [10]%; minus [0]%.
.2 Pressure: plus [10]%; Minus [5]%.
.2 Timing:
.1 [_____]
.3 PV Procedures:
.1 Fill sump at rate slower than capacity of pump #1.
.2 Record levels at which pump #1 starts and stops. Determine flow rate by observing time taken to down water level.
.3 Fill sump at rate faster than capacity of pump #1 but slower than capacities of pumps #1 and #2 operating in parallel.
.4 Record levels at which pumps start and stop - water level rising and water level falling.
.5 Verify operation of alternator.
.6 Adjust water level controls as necessary.
.7 Fill sump at rate faster than capacities of pumps #1 and #2 operating in parallel.
.8 Record levels at pump starts and stops - water level rising and falling.
.9 Check operation of alternator.
.10 Adjust level controls as necessary.
.11 Check level at which high water level alarm starts and stops. Adjust as necessary.
.4 Check removability of pumps for servicing without interfering with installation or operation of other equipment.
.5 Verify non-clog capability and maximum size of solids, using procedures recommended by manufacturer.
3.10 REPORTS
.1 In accordance with Section [01 91 13- General Commissioning (Cx) Requirements]: reports, supplemented as specified.
.2 Include:
.1 PV results on approved PV Report Forms.
.2 Product Information report forms.
.3 Pump performance curves (family of curves) with final point of actual performance.
3.11 TRAINING
.1 In accordance with Section [01 91 13- General Commissioning (Cx) Requirements]: Training of O&amp;M Personnel, supplemented as specified.
END OF SECTION

