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SPEC NOTE DESCRIPTION: This Section specifies the materials and components for metering steam and chilled/hot water including installation.
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 has been written in the form of a performance type specification in which many of the components are specified in general terms only.
SPEC NOTE: This Section 23 05 19has been renumbered to meet the recommendations of the MasterFormat 2004 classification system. Prior to January 2005, this NMS section was numbered Section 15121 - Fluid Flow and Energy Metering 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 components for metering steam and chilled/hot water including installation.
SPEC NOTE: SUSTAINABLE: Edit the following paragraph to include specific sustainable requirements of this Section.
.2 Sustainable requirements for construction and verification.
.1 [_____]
.3 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 for the specific project.
.1 American Society of Mechanical Engineers (ASME)
.1 ASME Fluid Meter's Handbook: Their Theory and Application, Sixth Edition [1971].
.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Product Data:
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section [01 33 00- Submittal Procedures]. Include product characteristics, performance criteria, and limitations.
.1 Submit [two]copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section [01 33 00- Submittal Procedures].
.2 Shop Drawings:
.1 Submit shop drawings in accordance with Section [01 33 00- Submittal Procedures].
.1 Shop drawings: Submit drawings stamped and signed by professional engineer registered or licensed in [Province] [Territory], Canada.
.3 Submittals to include:
.1 Piping configuration and sizing - straight pipe upstream and downstream, distances to first weld, protrusion, thermowell, pressure tap.
.2 Service conditions.
.3 Full details of primary element - standard of design and construction, materials, type serial number, flow rate, differential pressure, irrecoverable head loss (IHL), calculation sheets.
.4 Accuracy statements for each component at specified flow rates and other conditions.
.5 Flow and temperature ranges.
.6 Signal processor calibration data.
.7 Minimum turndown ratio.
.4 Samples:
.1 Submit sample in accordance with Section [01 33 00- Submittal Procedures].
.2 Samples to include:
.1 Full size samples of recorder charts, integrator readings.
.2 [_____]
.5 Quality assurance submittals: submit following in accordance with Section [01 33 00- Submittal Procedures].
.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
.2 Instructions: submit manufacturer's installation instructions.
.1 [DCC Representative] [Consultant] [Departmental Representative]will make available [1]copy of systems supplier's installation instructions.
.6 Closeout Submittals:
.1 Submit maintenance data including monitoring requirements for incorporation into manuals specified in Section [01 78 00- Closeout Submittals].
1.4 QUALITY ASSURANCE
.1 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].
1.5 DELIVERY, STORAGE, AND HANDLING
.1 Packing, shipping, handling and unloading:
.1 Deliver, store and handle in accordance with manufacturer's written instructions and Section [01 61 00- Common Product Requirements].
.2 Waste Management and Disposal:
.1 Construction/Demolition Waste Management and Disposal: separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
Part 2 Products
2.1 SUSTAINABLE REQUIREMENTS
SPEC NOTE ENVIRONMENTAL: Choose products and materials with recycled content or resource efficient characteristics whenever possible. Use least toxic sealants, adhesives, sealers and finishes necessary to comply with the requirements of the project.
.1 Materials and products in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.1 [_____]
2.2 ACCURACY
.1 Calculate overall accuracy of each installation using following expression: Overall accuracy = (E (accuracy of individual components of system)2)1/2.
.2 Components to include:
.1 Primary flow measuring elements.
.2 Transmitters: flow, differential pressure, pressure, temperature, temperature difference.
.3 RTD's.
.4 Signal processors, recorders.
.5 Calibration of signal processors: assume 0.20% per processor.
.6 Installation tolerances: assume 1% for concentricity of pipe, difference in height of transmitter piping.
.3 Show in proposal overall accuracy at 100%, 70%, 10%, minimum specified design flow rate.
.4 Indicate minimum measurable flow rate.
2.3 STEAM METERING
.1 Type of metering:
.1 [Mass] [Wide range] [Volumetric]Flow -[pressure] [temperature]compensated.
.2 Design data:
.1 100% Design flow rate: [kg/h]at [_____][_____]
.2 Normal design flow rate: [70]% of 100% design flow rate.
.3 Minimum flow rate: [_____]
SPEC NOTE: Use when specifying orifice plates, venturis or nozzles.
.4 Design differential pressure at normal design flow rate: [25]kPa.
SPEC NOTE: Use for wide range metering.
.3 [State in proposal:]
.1 Point of change-over.
.2 [How change-over will be achieved].
.4 Maximum accuracy of complete metre installation at 70% design flow rate: plus or minus [_____]
.5 Primary flow measuring element[s]:
.1 [eccentric] [concentric] [Type [_____] stainless steel] [monel]square edged thin plate orifice plate mounted between 2000 kPa raised face slip-on orifice flanges having differential NPS3/4 pressure taps.
.2 [monel] [Type [_____] stainless steel]venturi.
.3 [Type [_____] stainless steel] [monel]nozzle.
.4 [Insertion type]Vortex shedder.
.5 [Insertion type]Turbine.
.6 Standard of design for [orifice plate] [venturi] [nozzle]primary flow measuring elements: [ASME Fluid Meter Handbook].
SPEC NOTE: Use when specifying turbine meters.
.7 Provide restricting orifice to limit flow to maximum allowable be manufacturer through turbine meter.
.8 State in proposal maximum irrecoverable head loss (IHL).
SPEC NOTE: Use either one or the other of the following paragraphs - not both.
.9 Available lengths of straight pipe to first fitting, and intrusion: [as indicated].
.10 State in proposal minimum lengths of straight pipe required upstream and downstream of primary element to meet specified accuracy requirements.
.11 Diameter of main for installation of primary element: [High flow range: NPS [_____] ; low flow range: NPS [_____] ] [NPS [_____] ].
.12 [If metre to be smaller than main size, state in proposal size of pipe required].
.13 Acceptable types of transmitters, [signal conditioners], [computing devices]:
.1 Transmitters: [_____]
.2 Signal conditioners: [_____]
.3 Computing devices: [_____]
.14 Acceptable types of readout instruments:
.1 Integrators: 6-digits, [8]mm high lettering, non-reset: [_____]
.2 Recorders: [[250] mm diameter circular] [[3] [30 day roll] [Z-fold] [100] [19] -pen strip]chart.
.1 Pen #1: [steam flow rate].
.2 Pen #2: [steam pressure].
.3 Pen #3: [steam temperature].
.15 Read-out instrument display:
.1 Steam flow rate: 0 -[_____]
.2 Total steam production: 0 -[999999]kg.
.3 Steam pressure: 0 -[_____]
.4 Steam temperature: 0 -[_____]
.16 Ambient conditions at transmitters: temperature: [_____][_____]
.17 Signal transmission between primary measuring element and signal conditioners:
.1 Power: 24VDC.
.2 Signal: [0-10 VDC] [4-20 mA].
.3 Cable: colour coded, twisted and shielded pair with grounding wire.
.18 Locations:
.1 Transmitters: [_____]
.2 Signal conditioners: [_____]
.3 Computing devices: [_____]
.4 Readout instruments: [_____]
.19 Installation mountings:
.1 Transmitters: [_____]
.2 Signal conditioners: [_____]
.3 Computing devices: [_____]
.4 Readout instruments: [_____]
.20 Connection to Building Automation System (BAS):
.1 [_____]
2.4 CHILLED/HOT WATER METERING
.1 Type of metering:
.1 [Wide range]Thermal power (i.e. demand), thermal energy consumption, [supply] [return]temperature, [compensated for specific gravity].
.2 Design data:
.1 Flow rates:
.1 100% Design: [kg/h].
.2 Normal design flow rate: [70]% of 100% design flow rate.
.3 Minimum flow rate: [_____]
.2 Pressure: [_____]
.3 Supply temperature: [_____]
.4 Return temperature: [_____]
SPEC NOTE: Use for wide range flow rate metering.
.3 State in proposal:
.1 Point of change-over.
.2 How change-over will be achieved.
SPEC NOTE: Use when specifying orifice plates, venturis or nozzles.
.4 Design differential pressure at normal design flow rate: [25]kPa.
.5 Maximum accuracy of complete metre installation at normal design flow and design temperatures to be plus or minus [_____]
.6 Primary flow measuring elements:
.1 [Type [_____] stainless steel] [monel] [concentric] [eccentric]square edged thin plate orifice plate mounted between 2000 kPa raised face slop-on orifice flanges having differential NPS 3/4 pressure taps.
.2 [Type [_____] stainless steel] [monel]venturi.
.3 [monel] [Type [_____] stainless steel]nozzle.
.4 Averaging velocity pressure type pitot tube (Annubar).
.5 Magnetic.
.6 [Insertion type] [Full bore] [turbine] [Vortex shedding].
SPEC NOTE: Applies only to turbine, vortex shedding, magnetic flow measuring elements.
.7 Flow transmitters may form an integral part of primary flow measuring element.
SPEC NOTE: Use when specifying orifice plates, venturis, nozzles.
.8 Standard of design for [nozzle,] [venturi,] [orifice plate,]primary flow measuring elements: ASME Fluid Meter Handbook.
.9 State in proposal maximum irrecoverable head loss (IHL).
SPEC NOTE: Use either one or the other of the following two paragraphs - not both.
.10 Available lengths of straight pipe to first fitting, and intrusion: [as indicated].
.11 State in proposal minimum lengths of straight pipe required upstream and downstream of primary element to meet specified accuracy requirements.
.12 Diameter of main for installation of primary element: [NPS [_____] ] [High flow range: NPS [_____] ; low flow range: NPS [_____] ].
.13 [If metre to be smaller than main size, state in proposal size of pipe required].
.14 Temperature sensors:
.1 100 ohm RTD.
.2 Thermowells to NPS 3/4 stainless steel thermowell filled with conductive paste with following insertion lengths:
.1 Up to NPS 6: 75 mm.
.2 NPS 8 and over: 150 mm.
.3 Sensors for temperature difference measurements to be matched pairs.
.15 Acceptable types of transmitters, [signal conditioners] [computing devices]:
.1 Transmitters: [_____]
.2 Signal conditioners: [_____]
.3 Computing devices: [_____]
.16 Acceptable types of readout instruments:
.1 Integrators: 6-digit, [8]mm high lettering, non-reset: [_____]
.2 Recorders: [[250] mm diameter circular] [[30 day roll] [3] [19] [Z-fold] [100] -pen strip]chart.
.1 Pen #1: [thermal power].
.2 Pen #2: [water flow rate].
.3 Pen #3: [temperature difference].
.17 Read-out instrument display:
.1 Thermal power: 0 -[kW] [kJ/s].
.2 Thermal energy consumption: 0 -[999999] [MJ].
.3 Water flow rate: 0 -[_____]
.4 Temperature [difference]: 0 -[_____]
.18 Ambient conditions at transmitters: temperature: [_____][_____]
.19 Signal transmission between primary measuring element and signal conditioners:
.1 Power: 24 VDC.
.2 Signal: [4-20 mA] [0-10 VDC].
.3 Cable: colour coded, twisted and shielded pair with grounding wire.
.20 Locations:
.1 Transmitters: [_____]
.2 Signal conditioners: [_____]
.3 Computing devices: [_____]
.4 Readout instruments: [_____]
.21 Connection to Building Automation System (BAS):
.1 [_____]
.22 Installation mountings:
.1 Transmitters: [_____]
.2 Signal conditioners: [_____]
.3 Computing devices: [_____]
.4 Readout instruments: [_____]
2.5 CONDENSATE METERS
.1 [_____]
2.6 GAS METERS
.1 [_____]
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 PREPARATION
.1 Before final calculations for orifice diameter, and before purchase of [venturi,] [nozzle,] [orifice plate,]measure:
.1 Internal diameter of main at the primary element to +/-0.01 mm accuracy.
.2 For concentricity of pipe.
3.3 INSTALLATION OF PRIMARY ELEMENT
.1 Follow manufacturer's instructions.
3.4 INSTALLATION OF DIFFERENTIAL PRESSURE TAPS AND PIPING
.1 Differential pressure taps horizontal and level with each other to within +/- 1.5 mm.
.2 Tubing: straight, supported throughout its length, sloped 5%-10% upward to main for drainage and venting, without air pockets, with blowdown valves at bottom.
3.5 INSTALLATION OF TRANSMITTERS NOT FORMING INTEGRAL PART OF PRIMARY ELEMENT
.1 Mount on [pipe stand] installed and located to ensure no damage by passing traffic.
3.6 INSTALLATION OF SIGNAL TRANSMISSION CABLE
.1 Ground shielding at one point only.
.2 Protect against RF interference.
.3 Cross electrical cables, conduits at 90 degrees leaving at least 150 mm space between.
3.7 START-UP
.1 Follow manufacturer's recommendations.
.2 [_____]
3.8 FIELD QUALITY CONTROL
SPEC NOTE: SUSTAINABLE: Include verification requirements specific to project.
.1 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.
3.9 CLEANING
.1 Proceed in accordance with Section [01 74 11- Cleaning].
.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
END OF SECTION

