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Part 1 General

1.1 summary

.1 Section includes:

.1 Materials, components, equipment and chemicals for installation of complete HVAC water treatment.
1.2 Related Sections

.1 Section 01 33 00 – Submittal Procedures.

.2 Section 01 74 21 – Construction / Demolition Waste Management and Disposal.

.3 Section 01 78 00 – Closeout Submittals.
.4 Section 01 91 13.13 – Commissioning (Cx) Requirements.

.5 Section 23 08 02 – Cleaning and Startup of Mechanical Piping Systems.

1.3 References
.1 American Society of Mechanical Engineers (ASME)

.1 ASME Boiler and Pressure Vessel Code, Section VII.

.2 Health Canada / Workplace Hazardous Materials Information System (WHMIS)

.1 Safety Data Sheets (SDS)

1.4 submittals

.1 Product Data:  
.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) Safety Data Sheets (SDS) 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.
.3 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.

.4 Closeout submittals:

.1 Submit operation and maintenance data for incorporation into manual specified in Section 01 78 00 – Closeout Submittals.

.2 Include the following:

.1 Log sheets as recommended by Owner.
1.5 Quality Assurance

.1 Health and Safety:

.1 Do construction occupational health and safety in accordance with Section 01 35 29.06 – Health and Safety Requirements.
.2 Trades people to have journeyperson qualifications and training provided by the manufacturer.
1.6 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 and recycling in accordance with Section 01 74 21 – Construction/Demolition Waste Management and Disposal.

Part 2 Products
2.1 Manufacturer
.1 Equipment, chemicals, service by one supplier.

2.2 bypass Pot Feeders

.1 Bypass filter feeders to be supplied and installed in the following systems:

.1 Hot water heating system (space heating).

.2 Hot water heating system (domestic hot water).

.3 Maximum working pressure: 1378 kPa.

.4 Tank shell: 10 gauge steel

.5 Tank head: 9 gauge steel.
.6 Cap: cast iron with Buna ‘N’ square O-ring seal. Cap to have wide mouth, easy open-easy close.

.7 Vertical style with bottom dished in.

.8 NPT female ¾ connections.

.9 Provide each bypass feeder with a 30 micron filter bag to filter chemical before injection into closed loop heating systems.

.10 Capacity: 38 L.

2.3 sample coolers

.1 Sample coolers are to be provided for the following systems:

.1 Hot water heating return system.

.2 Steam boiler water.

.3 Steam boiler feedwater.

.4 Hot water heating system serving domestic hot water heat exchangers.

.2 Stainless steel 316 coil with carbon steel.

.3 Designed to allow removal of coil for inspection and cleaning.

.4 Maximum working pressure of 10.33 MPa at 316ºC.

.5 Tubing tail sample water connections of ¼ OD.
.6 NPT ½ female connections for coolant water.

2.4 Chemical Feed Piping

.1 Schedule 80 PVC with solvent welded joints.

2.5 closed loop hot water systems chemical treatment.

.1 Prior to chemical treatment all closed looped heating piping systems to be mechanically cleaned in accordance with the requirements of Section 23 08 02 – Cleaning and Start-up of Mechanical Piping Systems.
.2 Chemical treatment to consist of a Molybdate based closed system treatment which shall protect the piping system by forming a thin film on the internal piping surfaces.

.3 Solution to be added through bypass filter feeder specified previously.

.4 Provide one (1) Molybdenum test kit to verify water treatment performance.

.5 Recommended start-up dosage to be in accordance with feedrate as determined by water treatment system supplier. For purpose of tendering consider 75-100ppm of Molybdate.

.6 Solution to arrive on site in sealed drums in liquid form. Contractor responsible to store the chemical in a cool, dry, well ventilated area.

.7 Product data:

.1 Liquid.

.2 Clear pale yellow colour.

.3 Zero degree Celcius freeze point.

.4 pH of 11.2

.5 Specific gravity of 1.132.

.8 Provide one (1) year supply of chemical to protect systems from corrosion.

2.6 Low pressure steam system Chemical treatment

.1 The low pressure steam chemical treatment system to consist of addition of a multi-blend chemical into the boiler feedwater tank for purpose of scale and corrosion control.

.2 Prior to chemical treatment all low pressure steam and condensate return piping to be mechanically cleaned in accordance with the requirements of Section 23 08 02 – Cleaning and Start-up of Mechanical Piping Systems.
.3 The addition of chemical to be based upon operation of the boiler feedwater pumps. The 120/1/60 power supply serving the electronic metering pump to be wired to an auxiliary contact from a relay inside the boiler feedwater package control panel such that on a call for boiler feedwater pump operation from the steam boiler low water control the electronic metering pump to commence operation and supply chemical to the boiler feedwater tank. This field wiring to be considered part of this contract.
.4 Chemical metering pump:

.1 General:

.1 Chemical metering pump to be positive displacement, diaphram type pump.  Output volume shall be adjustable while pump is in operation from zero to maximum capacity as indicated.

.2 Adjustment to be made by readily accessible dial knobs, one for changing stroke length and the other for changing stroke frequency.  Both knobs are to be located opposite the liquid handling end.  On-off switch to be integral with frequency control, 'off' position to be below lowest frequency setting.

.3 Chemical metering pump to be capable, without a hydraulically backed diaphragm, of injecting chemicals against pressures up to 1722 kPa.

.2 Drive:

.1 The pump drive totally enclosed with no exposed moving parts.  Solid state electronic pulser fully encapsulated with quick connect terminals Electronics housed in chemical resistant enclosure at the rear of the pump for maximum protection against chemical spillage.

.2 Provide pump with splash guard.

.3 Automatic pressure relief

.1 Chemical metering pump to automatically stop pulsating when discharge pressure exceeds pump pressure rating by not more than 35%.

.4 Material:

.1 Chemical metering pump housing to be of chemically resistant glass fiber reinforced thermoplastic.  All exposed fasteners to be stainless steel.  Pump head to be PVDF material capable of resisting the pumped chemical.  Fittings and connections at pump head to be PVDF. Pump diaphragm to have a Teflon face while the liquid end seal rings to be of Polyprel.

.5 Suction valves and tubing:

.1 A total of 1.5 m of polyethylene suction tubing to be provided per pump complete with compression connections.  A foot valve with integral one-piece strainer shall be provided for suction line.

.6 Drive assembly output specifications:

.1 Strokes per minute:  5 to 100.

.2 Stroke length:  0-100% adjustable.

.3 Maximum recommended stroke length:  20%.

.4 Output per stroke:  0.08 to 0.37 mL.

.5 Polyethylene solution tanks:

.1 Self-supporting with 19 L graduations.

.2 Ultra-violet light resistant construction.

.3 189 liter capacity.

.4 Cover of moulded black rigid polyethylene with recess for mounting pump, agitator and liquid level switch.

.5 Supply and install suction tube shield of PVC construction to prevent curling of suction tubing, keep foot valve at bottom of tank, and prevent suction tubing from wrapping around agitator shaft.

.6 Agitator:

.1 For mounting on polyethylene solution tank.

.2 Electrical:  115/1/60, 1.5 amps, 175 watts, 1/20 hp.

.3 Shaft:  850 mm in length of stainless steel construction with a chemical resistant coating.

.4 Impeller:  stainless steel construction with a chemical resistant coating.

.7 Liquid level switch assembly:
.1 Corrosion resistant switch assembly housing of glass reinforced polypropylene.
.2 PVC float tube.
.3 Foamed polypropylene float with encapsulated reed switch.
.4 Float protector to prevent false activation due to turbulence and rough handling.
.5 Low voltage (12 volts) transformer to reed switch for safety.
.6 Pilot lights indicate low level and pump on.
.7 For mounting on polyethylene solution tank.
.8 Duplex receptacle on switch assembly housing.  One receptacle for plug-in of metering pump and the other to drive an alarm device such as a light or a horn.

.9 Electrical:  115/1/60, maximum load of 10 amps.

.8 Pressure relief valve:

.1 Constructed of 316 SS.

.2 Adjustable pressure range from 207 kPa to 689 kPa.

.3 Inlet/Outlet pipe size:  ½ NPT.

.4 Set pressure at factory:  As indicated.

.5 Capacity:  As indicated

.6 Liquid service only.

.7 Design shall utilize a self-cleaning ball check and seat.  A spring guide shall assure proper spring loading and consistent relief capacity.

.8 Relief pressure setting shall be easily changed by removing top cap and adjusting spring tension.

.9 Calibration column:

.1 To enable field checking of chemical metering pump flow rate.

.2 PVC construction with slip on top cap.

.3 Calibration scale protected by Mylar lamination.

.4 ½ NPT female end connections.

.5 Vented to atmosphere.

.6 Capacity: 100 mL.

.7 Scale graduation increments: 1.0 mL.

.8 350 mm in length x 41 mm diameter.

.10 Back pressure regulating valve:
.1 Maintains minimum backpressure at pump discharge to prevent chemical tank siphonage as well as to protect pump from excessive flow/low head operating conditions.

.2 316 stainless steel construction.

.3 Field adjustable set pressure to maximum of 344 kPa.

.4 ½ NPT female end connections.
.5 Maximum flow as indicated.
.6 Teflon diaphragm.

.11 Pulsation damper:

.1 To be installed on discharge side of chemical metering positive displacement pump to remove pulsations caused by stop/start action of pump.

.2 Equipped complete with liquid filled pressure gauge and air charging valve.

.3 Teflon bladder.

.4 Degree of dampening to be 95%.

.5 Damper size:  65.6 cubic centimeters.

.6 Pressure rating:  2.06 MPa.

.7 Connection size:  3/8 NPT female.

.8 Provide complete with charging kit accessory package consisting of 2.4 m of 34.4 MPa rated charging hose with male ¼ NPT fitting at one end for connection to nitrogen bottle regulator and charging adapter with purge valve and gauge at other end.

.12 Corporation stop/Injection quill:

.1 Utilized for injecting chemicals pumped by metering pumps into tanks and piping mains.

.2 Corporation stop allows injection quill to be inserted or removed without having to drain or shutdown system.

.3 Maximum working pressure of 1.033 MPa.

.4 Quill 316 stainless steel construction.

.5 Brass corporation stop with ¾ NPT male connection.

.6 Protection chain to prevent withdrawal of injection quill before corporation stop is closed.

.13 The multi-blend chemical to be utilized in the low pressure steam system to be a complete internal water treatment system for scale and corrosion control in condensate lines and the boiler; include a neutralizing amine to protect the condensate system from carbonic acid corrosion; include molybdate to ensure passivation of ferrous metal surfaces and prevent oxygen pitting; include a phosphate/alkaline program to treat against hardness and scale in the feedwater; and shall include a dispersant to reduce the deposition of particulate matter on heat transfer and equipment surfaces.

.14 Solution to be pumped into boiler feed tank by chemical metering pump specified previously.

.15 Provide a drop test kit containing all required equipment for P-Alkalinity, M-Alkalinity, Chlorides, Hardness, Phosphates, Sulfites, TDS and pH.

.16 Recommended start-up dosage to be in accordance with feedrate as determined by water treatment system supplier.  For purposes of tendering consider 75-100 PPM of molybdate.

.17 Solution to arrive on site in sealed drums in liquid form.  Contractor responsible to store the chemical in a cool, dry, well ventilated area.

.18 Product data:

.1 Liquid.

.2 Clear.

.3 Zero degree Celsius freeze point.

.4 pH of 12.4.

.5 Specific gravity of 1.152.

.19 Provide one (1) year supply of chemical as required for chemical treatment of the low pressure system piping and equipment.

2.7 STEAM TO STEAM HUMIDIFICATION DOMESTIC WATER CHEMICAL TREATMENT SYSTEM

.1 The steam to steam humidification domestic water chemical treatment system to consist of addition of a multi-blend chemical into the domestic cold water piping serving the humidifiers for purposes of scale and corrosion control.

.2 The addition of chemical shall be based upon the domestic water flow rate to the humidifiers.  The flow proportional system shall utilize a pulse type flow meter in the domestic cold water main serving the humidifiers to be electronically interlocked with a chemical metering pump.

.3 Chemical metering pump:

.1 General:

.1 Chemical metering pump to be positive displacement, diaphram type pump.  Output volume adjustable while pump is in operation from zero to maximum capacity as indicated.

.2 Control of metering pump to be selectable between internal and external pulsing by means of a switch integral with frequency control knob.  "External" position to be below lowest internally paced frequency setting.  Stroke length adjustable by means of readily accessible dial knob.  When in external pulsed mode, unit to accept signals from flowmeter pulser assemblies or current to frequency converter without the use of electrical timer or internal timer.

.3 Chemical metering pump capable, without a hydraulically backed diaphragm, of injecting chemicals against pressures up to 1722 kPa.

.2 Drive:

.1 The pump drive totally enclosed with no exposed moving parts.  Solid state electronic pulser to be fully encapsulated with no exposed printed circuit etch with quick connect terminals. Electronics housed in chemical resistant enclosure at the rear of the pump for maximum protection against chemical spillage.  

.2 Provide pump with splash guard.

.3 Automatic pressure relief:

.1 Chemical metering pump to automatically stop pulsating when discharge pressure exceeds pump pressure rating by not more than 35%.

.4 Material:

.1 Chemical metering pump housing of chemically resistant glass fiber reinforced thermoplastic.  All exposed fasteners stainless steel.  Pump head be PVDF material capable of resisting the pumped chemical.  Fittings and connections at pump head to be PVDF.  Pump diaphragm to have a Teflon face while the liquid end seal rings to be of Polyprel.

.5 Suction valves and tubing:

.1 A total of 1.5 m of polyethylene tubing provided per pump complete with compression connections.  Foot valve with integral one-piece strainer provided for suction line.

.6 Drive assembly output specifications:

.1 Strokes per minute:  5 to 100.

.2 Stroke length:  0-100% adjustable.

.3 Maximum recommended stroke length:  20%.

.4 Output per stroke:  0.08 to 0.37 mL.

.4 Polyethylene solution tanks:

.1 Self-supporting with 19 L graduations.

.2 Ultra-violet light resistant construction.

.3 189 liter capacity.

.4 Cover of moulded black rigid polyethylene with recess for mounting pump, agitator and liquid level switch.

.5 Supply and install suction tube shield of PVC construction to prevent curling of suction tubing, keep foot valve at bottom of tank, and prevent suction tubing from wrapping around agitator shaft.

.5 Agitator:

.1 For mounting on polyethylene solution tank.

.2 Electrical:  115/1/60, 1.5 amps, 175 Watts, 1/20 hp.

.3 Shaft:  850 mm in length of stainless steel construction with a chemical resistant coating.

.4 Impeller:  stainless steel construction with a chemical resistant coating.

.6 Liquid level switch assembly:

.1 Corrosion resistant switch assembly housing of glass reinforced polypropylene.

.2 PVC float tube.

.3 Foamed polypropylene float with encapsulated reed switch.

.4 Float protector to prevent false activation due to turbulence and rough handling.

.5 Low voltage (12 volts) transformer to reed switch for safety.

.6 Pilot lights indicate low level and pump on.

.7 For mounting on polyethylene solution tank.

.8 Duplex receptacle on switch assembly housing.  One receptacle for plug-in of metering pump and the other to drive an alarm device such as a light or a horn.

.9 Electrical:  115/1/60, maximum load of 10 amps.

.7 Pressure relief valve:

.1 Constructed of 316 SS.

.2 Adjustable pressure range from 207 kPa to 689 kPa.

.3 Inlet/Outlet pipe size:  ½ NPT.

.4 Set pressure at factory:  344 kPa.

.5 Capacity:  11.4 L/m at 689 kPa.

.6 Liquid service only.

.7 Design shall utilize a self-cleaning ball check and seat.  A spring guide shall assure proper spring loading and consistent relief capacity.

.8 Pressure relief setting shall be easily changed by removing top cap and adjusting spring tension.

.8 Calibration column:

.1 To enable field checking of chemical metering pump flow rate.

.2 PVC construction with slip on top cap.

.3 Calibration scale protected by Mylar lamination.

.4 ½ NPT female end connections.

.5 Vented to atmosphere.

.6 Capacity: 100 mL.

.7 Scale graduation increments: 1.0 mL.

.8 350 mm in length x 41 mm diameter.

.9 Back pressure regulating valve:

.1 Maintains minimum backpressure at pump discharge to prevent chemical tank siphonage as well as to protect pump from excessive flow/low head operating conditions.

.2 316 stainless steel construction.

.3 Field adjustable set pressure to maximum of 344 kPa.

.4 ½ NPT female end connections.

.5 Maximum flow of 758 L/hr.

.6 Teflon diaphragm.

.10 Pulsation damper:

.1 To be installed on discharge side of chemical metering positive displacement pump to remove pulsations caused by stop/start action of pump.

.2 Equipped complete with liquid filled pressure gauge and air charging valve.

.3 Teflon bladder.

.4 Degree of dampening to be 95%.

.5 Damper size:  65.6 cubic centimeters.

.6 Pressure rating:  2.06 MPa.

.7 Connection size:  3/8 NPT female.

.8 Provide complete with charging kit accessory package consisting of 2.4 m of 34.4 MPa rated charging hose with male ¼ NPT fitting at one end for connections to nitrogen bottle regulator and charging adapter with purge valve and gauge at other end.

.11 Corporation stop/Injection quill:

.1 Utilized for injecting chemicals pumped by metering pumps into tanks and piping mains.

.2 Corporation stop allows injection quill to be inserted or removed without having to drain or shutdown system.

.3 Quill to extend into center of cold water main serving humidifiers.

.4 End of quill to be tapered to accommodate pipe size.

.5 Maximum working pressure of 1.033 MPa.

.6 Quill 316 stainless steel construction.

.7 Brass corporation stop with ¾ NPT male connection.

.8 Protection chain to prevent withdrawal of injection quill before corporation stop is closed.

.12 Pulse type flowmeter:

.1 Allows variable chemical dosing to suit variable process water flow rates.

.2 Cast bronze multi-jet impeller, magnetic drive flow meter with hermetically sealed register mounted directly on meter.

.3 Register completely separated from the waterway and driven by a ceramic magnet.

.4 Service temperature: 0-50 degrees Celsius.

.5 Maximum operating pressure: 1.38 MPa.

.6 Flow range: as indicated.

.7 Connection size:  ¾ NPT male end.

.8 Primary pulses per litre: as indicated.
.9 Meter reading in liters.

.10 Provide complete with a remote programmable divider that receives pulses from the magnetic pick-up on the flow meter, accumulates a preset number of pulses and triggers the chemical metering pump to stroke once for each preset number of pulses.

.13 The multi-blend chemical to be utilized in the domestic cold water system serving the steam to steam humidifiers to be a complete internal water treatment system for scale and corrosion control include molybdate to ensure passivation of ferrous and non-ferrous metal surfaces and prevent oxygen pitting; include a phosphate/alkaline program to treat against hardness and scale formation in the humidifiers; and to include a dispersant to reduce the deposition of particulate matter on heat transfer and equipment surfaces.

.14 Solution to be pumped into the domestic cold water line serving the humidifiers by chemical metering pump specified previously.

.15 Provide a drop test kit containing all required equipment for P-alkalinity, M-Alkalinity, Chlorides, Hardness, Phosphates, Sulfites, TDS and pH.

.16 Recommended start-up dosage to be in accordance with feedrate as determined by water treatment system supplier.  For purposes of tendering consider 75-100 PPM of molybdate.

.17 Solution to arrive on site in sealed drums in liquid form. Contractor responsible to store the chemical in a cool, dry, well ventilated area.

.18 Product data:

.1 Liquid.

.2 Clear.

.3 Zero degree Celsius freeze point.

.4 pH of 12.4.

.5 Specific gravity of 1.156.

.19 Provide one (1) year supply of chemical as required for chemical treatment of the steam-to-steam humidification piping system and equipment.

Part 3 ExecutioN
3.1 Installation
.1 Install HVAC water treatment systems in accordance with ASME Boiler Code Section VII, and requirements and standards of authorities having jurisdiction, except where specified otherwise.

.2 Ensure adequate clearances to permit performance of servicing and maintenance of equipment.

3.2 Chemical Feed Piping
.1 Install crosses at all changes in direction. Install plugs in unused connections.

3.3 WATER TREATMENT SERVICES

.1 Provide water treatment monitoring and consulting services for period of one year after system start-up. Service to include:

.1 Initial water analysis and treatment recommendations, if different from that specified.

.2 System start-up assistance.

.3 Operating staff training.

.4 Provide necessary recording charts and log sheets for one year operation.

.5 Provide necessary laboratory and technical assistance.

.6 Instructions and advice to operating staff to be clear, concise and in writing.

3.4 START-UP

.1 Start up water treatment systems in accordance with manufacturer's instructions.

3.5 COMMISSIONING

.1 Commissioning Agency: to be water treatment supplier.

.2 Timing:

.1 After start-up deficiencies rectified.

.2 After start-up and before TAB of connected systems.
.3 Pre-commissioning Inspections:

.1 Verify:

.1 Presence of test equipment, reagents, chemicals, details of specific tests to be performed, operating instructions.

.2 Suitability of log book.

.3 Currency and accuracy of raw water analysis.

.4 Required quality of treated water.
.4 Commissioning procedures - applicable to all Water Treatment Systems:

.1 Establish, adjust as necessary and record all automatic controls and chemical feed rates.

.2 Monitor performance continuously during commissioning of all connected systems and until acceptance of project.

.3 Establish test intervals, regeneration intervals.

.4 Record on approved report forms all commissioning procedures, test procedures, dates, times, quantities of chemicals added, raw water analysis, treated water analysis, test results, instrument readings, adjustments made, results obtained.

.5 Establish, monitor and adjust automatic controls and chemical feed rates as necessary.

.6 Visit project at specified intervals after commissioning is satisfactorily completed to verify that performance remains as set during commissioning (more often as required until system stabilizes at required level of performance).

.7 Advise Owner in writing on all matters regarding installed water treatment systems.

.5 Commissioning procedures - closed circuit evaporative cooler water treatment system.

.1 Responsibility of closed circuit evaporative cooler supplier.

.6 Commissioning procedures - closed circuit hydronic systems (water only):

.1 Analyze water in system.

.2 Based upon an assumed rate of loss approved by Owner, establish rate of chemical feed.

.3 Record types, quantities of chemicals applied.

.7 Training:

.1 Commission systems, perform tests in presence of, and using assistance of, assigned O&M personnel.

.8 Certificates:

.1 Upon completion, furnish certificates confirming satisfactory installation and performance.
.9 Commissioning Reports:

.1 To include system schematics, test results, test certificates, raw and treated water analyses, design criteria, all other data required by Owner.

.10 Commissioning activities during Warranty Period:

.1 Check out water treatment systems on regular basis and submit written report to Owner.
3.6 EXTENDED SERVICES

.1 Provide costing to carry out a further four (4) years of water treatment in addition to the one (1) year already specified.

.2 Identify individual costing for each year.

END OF SECTION
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