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1. PART 1 – GENERAL

1.1. References

1.1.1. All work shall conform to the latest revised codes and standards that having jurisdiction, including but not limited to:
1.1.1.1. ANSI / API 609, Lug and Wafer Type Butterfly Valves.

1.1.1.2. ANSI / ASME B16.1, Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250 and 800.

1.1.1.3. ANSI / ASME B16.3, Malleable-Iron Threaded Fittings, Classes 150 and 300.

1.1.1.4. ANSI / ASME B16.5, Pipe Flanges and Flanged Fittings, Steel Nickel Alloy and other Special Alloys.

1.1.1.5. ANSI / ASME B16.9, Factory-Made Wrought Steel Buttwelding Fittings.

1.1.1.6. ANSI / ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings.
1.1.1.7. ANSI / ASME B16.22, Wrought Copper and Copper-Alloy Solder Joint Pressure Fittings.

1.1.1.8. ANSI / ASME B16.25, Butt welding Ends.

1.1.1.9. ANSI / ASME B16.34, Valves – Flanged, Threaded and Welding Ends.

1.1.1.10. ANSI / ASME B18.2.2, Square and Hex Nuts.

1.1.1.11. ANSI / ASME B40.1, Pressure Gauges and Gauge attachments.

1.1.1.12. ANSI / ASME B40.2, Thermometers, Direct reading and Remote Reading.

1.1.1.13. ANSI / ASME Section VIII, Boiler and Pressure Vessel Code.
1.1.1.14. ANSI / AWWA C111 / A21.11, Rubber Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe and Fittings.

1.1.1.15. ANSI B18.2.1, Square and Hex Bolts and Screws.

1.1.1.16. ASTM A47M, Specification for Ferritic Malleable Iron Castings.

1.1.1.17. ASTM A53, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated, Welded and Seamless.

1.1.1.18. ASTM A126, Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings.

1.1.1.19. ASTM A167, Specification for Stainless and Heat-Resisting Chromium Nickel Steel Plate, Sheet and Strip.
1.1.1.20. ASTM A216 / A216M, Specification for Steel Castings, Carbon, Suitable for Fusion Welding for High-Temperature Service.

1.1.1.21. ASTM A276, Specification for Stainless and Heat-Resisting Steel Bars and Shapes.
1.1.1.22. ASTM A278, Specification for Grey Iron Castings for Pressure - Containing Parts for Temperatures up to 345(C.

1.1.1.23. ASTM A536, Specification for Ductile Iron Castings.

1.1.1.24. ASTM A351 / A351M, Specification for Steel Castings, Austenitic, for High-Temperature Service.

1.1.1.25. ASTM B62, Specification for Composition Bronze or Ounce Metal Castings.

1.1.1.26. ASTM E202, Test Method for Analysis of Ethylene Glycols and Propylene Glycols.

1.1.1.27. CAN / CGSB-14.4, Thermometers, Liquid-in-Glass, Self-Indicating, Commercial/Industrial Type.

1.1.1.28. CAN / CGSB-14.5, Thermometers, Liquid-in-Glass, Self-Indicating, Commercial / Industrial Type.

1.1.1.29. CSA B51, Boiler, Pressure Vessel, and Pressure Piping Code.

1.1.1.30. CSA B242, Groove and Shoulder Type Mechanical Pipe Couplings.

1.1.1.31. CSA W47.1, Certification of Companies for Fusion Welding of Steel.

1.1.1.32. CSA W47.1S1, Supplement No 1, Steel Fixed Offshore Structures, to W47.1.
1.1.1.33. MSS-SP-67, Butterfly Valves.

1.2. Submittals
1.2.1. Submit dimensional drawings and technical data in conformance with client’s instructions.
1.2.2. Submit pump curves showing the operating point, for verification.
1.2.3. Submit detailed wiring diagrams of control systems established by the manufacturer.
1.2.4. Submit heat exchanger performance conditions and other technical information.
1.3. Instruction and Maintenance Manual
1.3.1. Supply the required manuals and incorporate them into an “Instruction and Maintenance Manual”.
1.3.2. The maintenance manual will comprise of or indicate the following:
1.3.2.1. A description of the major components: the manufacturer’s series or model reference number, power rating, flow and pressure and/or capacity in BTU/h;
1.3.2.2. All details relating to the operation, care and maintenance of component;
1.3.2.3. A list of equivalent component replacements.
2. PART 2 – PRODUCT

2.1. Heat Transfer Module
2.1.1. Module will be composed of three pumps, control panel VFD, one heat exchanger, expansion tank, air separator, chemicals pot feeder, and glycol fill system (optional), balancing valves, isolation valves, air vents and drain connections, multifunction valves, suction diffusers or Y strainers, interconnecting black steel schedule 40 piping. All package components are mounted on a structural steel base with lifting lugs.  
2.1.2. Pre-assembling, testing and final adjusting at the factory, allows the module will be on-site ready for mechanical and electrical system connections.
2.2. Components included:
2.2.1. Vertical-in-Line Pump
2.2.1.1. Volute: Cast Iron Class 30 (ASTM No. A 159), suction and discharge side flanged connections. Threaded connections for pressure gauges at the inlet and discharge flanges, for venting and draining, and for optional thermometer. A pitot tube type flowmeter, Flo Fab series FMI, can be supplied and installed on the discharge of the volute, taking differential pressure readings and confirming pump capacity. Incorporated in the volute casting is a solid base with four anchor holes and a connection to drain that can accommodate a valve with bronze cap, model HN0050. The volute includes a wear ring that is replaceable. Maximum operating pressure is 1200 kPa (175 psi).

2.2.1.2. Impeller: Cast Bronze (ASTM No. B 584), closed type, dynamically balanced, keyed to the stainless steel shaft and secured by a stainless steel bolt and washer.

2.2.1.3. Shaft: stainless steel, fitted with bronze sleeve and butane O-ring.
2.2.1.4. Sealing: The wet-end components are sealed with a self-lubricating mechanical seal. The seal is composed of a ceramic seat, a rotating carbon ring, a viton bellow and all other materials in stainless steel. It is designed for continuous operation at maximum working temperature of 400°F (205°C) corresponding to a maximum working pressure of 1724 kPa (250 psi).
2.2.1.5. Coupling: Pumps above 5HP - A flexible coupling of steel hubs and rubber sleeve between the pump and motor shaft located inside a “power frame”, permitting the servicing of the pump; mechanical seal, wear ring, impeller, without disturbing the piping connections.
2.2.1.6. Motor: respecting the requirements of Section 15010. Motor and pump are designed for vertical mounting. Motors equipped with grease lubricated heavy duty ball bearings, suitable for maximum loads created by the pump. Motor type TC, high-efficiency class B with a safety factor of 1.15 for series 880RI.

2.2.1.7. Selection of motor will allow the pump to operate at maximum capacity without surpassing the maximum amperage draw on the motor.

2.2.1.8. Each pump is hydrostatically tested.

2.2.1.9. Size and Capacity: As specified on pump tables shown on [plans] [specifications].

2.2.1.10. Acceptable component: Flo Fab series 880RI.

2.2.2. Plate and Frame Heat Exchanger [Steam-Water]:

2.2.2.1. General
Furnish as shown on the plans, a Plate and Frame heat exchanger as manufactured by Flo Fab Inc. Exchanger shall be counter flow arrangement with capacities as noted on the drawings and meeting the following construction requirements.

2.2.2.2. Manufacturing Standards:

The heat exchanger shall be built in accordance with manufacturer’s standard construction.  When so required, the plate heat exchanger shall be manufactured in accordance with the applicable sections of the ASME code of Unfired Pressure Vessels, Section VIII, Div 1, and latest edition. Whether the unit is stamped or unstamped, the factory must hold a valid “U”- stamp certification and QC manual for ASME plate heat exchangers

2.2.2.3. Service Conditions:

The working pressure and temperature of the unit shall be as shown in the drawing.  Test pressure shall be 1.3 times the design pressure.
2.2.2.4. Frame:

Frame shall be carbon steel of at least grade SA 516/70 or 60.  Frame shall be sandblasted, coated with a zinc-rich primer, and finished with two coats of epoxy enamel. The moveable cover shall be supported from the upper carry bar by means of a roller for unit’s 6” port and larger. Frame covers shall be of sufficient thickness so as not to require the use of horizontal reinforcing bars. Welded reinforcements or stiffeners are not permitted.  Connections equal to or less than 2” shall be stainless steel 316 L male NPT.  Connections equal or larger than 2.5” shall be 150 psig ANSI flange design.  Carrying and guiding bars design shall permit the removal or access to any plate in the plate pack without the need to remove any other plates. Compression bolts shall be provided in material SA 193 B7 and coated with zinc plating. The open bolt ends shall be covered with a plastic mesh.
2.2.2.5. Plates:

Plates shall be embossed with a horizontal herringbone pattern in high or low thermal length design as required. Plate material shall be AISI 304 or AISI 316 stainless steel or Titanium.The inlet port area shall be designed with sloping lead-in grooves so as to minimize pressure drop in that area. The plate shall be designed with an integral plate locking system. The hanger area shall feature a locking lip, which engages the adjacent plate in order to ensure proper alignment. Absolutely no reinforcement shall be welded to the plates. All plates shall be pressed in a single-stage operation. Plate thickness shall be determined by the pressure rating and shall be indicated by the manufacturer on the submittals.
2.2.2.6. Gaskets:

Gaskets shall be a molded one-piece design. Gaskets shall be of a molded one-piece design with venting holes in the port areas to avoid cross-contamination.  The gasket material shall be NBR, EPDM, or Viton elastomer. The gasketing system shall be glueless, with gaskets attached to the plates by means of integral clips or tabs.
2.2.2.7. Shroud:

Unit shall be supplied with standard OSHA-Compliant safety shroud in galvanized steel or stainless steel.
2.2.2.8. Acceptable Components: Flo Fab series FFS_______.
Alternative Heat Exchanger
2.2.3. Shell and Tube Heat Exchanger [Steam-Water]:

2.2.3.1. General:

2.2.3.1.1. Heating medium circulates within the shell and outside the tube bundle and transfers heat to medium circulating within the tubes bundle.

2.2.3.1.2. The heat exchanger is designed, constructed and tested in accordance with the requirements of the reference standards listed above.

2.2.3.1.3. The heat exchanger will carry the ASME seal of approval.

2.2.3.2. Shell: steel construction and pressure tested to 1MPa (145 psi), Flanged inlet and NPT outlet connections for sizes up to 12” and both flanged connections for larger sizes. Threaded couplings to receive a relief valve, pressure gauge, drain fitting and vacuum breaker.
2.2.3.3. Head: steel construction, threaded inlet and outlet connections for sizes up to 10” and flanged connections for larger sizes.

2.2.3.4. Maximum operating pressure: 1034 kPa (150 psi).

2.2.3.5. Maximum operating temperature: 190°C (375°F).
2.2.3.6. Tubes: DN ¾ exterior diameter, 304SS, with viton baffle supports.

2.2.3.7. Tube Sheet: Steel.

2.2.3.8. Fouling Factor: 0.0005 for steam and 0.001 for water.

2.2.3.9. Size and Capacity: As specified on heat exchanger selection tables.
2.2.3.10. Mounting brackets: steel saddles.

2.2.3.11. Acceptable Components: Flo Fab series S or W.
2.3. Replaceable bladder type expansion tank
2.3.1. [Horizontal] [Vertical] Cylindrical expansion tank with replaceable bladder.

2.3.2. Full acceptance volume: As indicated on the expansion tank table.

2.3.3. Bladder is able to resist temperatures up to 115°C (240°F).

2.3.3.1. BUTYL, compatible with water or ethylene-glycol.

2.3.3.2. EPDM, compatible to propylene glycol.

2.3.4. Design pressure: 862 kPa (125 psi) for tanks constructed in accordance with the ASME, Section VIII, Div. 1 and thus will be stamped with the ASME Logo.

2.3.5. Pre-Charge : Initial system air pressure:

2.3.5.1. For Heating/Cooling systems: pre-charge is equal to the fill system.
2.3.5.2. Description:
Capacity:       [____] L ([____] gal US)
Dimension: [____] mm Diameter x [____] mm High.
Dimension: [____] in Diameter x [____] in High.
2.3.6. [Horizontal saddle] [Vertical base].

2.3.7. Approved model :

2.3.7.1. Flo Fab models BT for hydronic and heating and/or cooling systems incorporating steel connection. 
2.3.8. Air Separator or Air/Dirt Air Separator
2.3.9. The design and fabrication will conform to ASME Section VIII Division 1 and CSA B51 relating to pressure vessels used at 150 psi (1034 kPa) and 550 ° F (288 ° C) maximum.

2.3.10. The inlet and outlet of each vessel will be equipped with an aperture of [____] inch ([____] mm) [Flanged].

2.3.11. The vessels will be equipped with separated superior NPT connector(s) for evacuation of air and lower connector(s) for other connections, such as components of pressure control (CPC).
2.3.11.1. The air separator shall also be supplied with automatic ¾” npt air vent model MV150-075
2.3.12. Flo Fab series SEP (Suffix F flange) (suffix G for Grooved) (Suffix L with mounting brackets) and / or (Suffix F-4 stainless steel screen 304) (Suffix F-6 stainless steel screen 316).
2.3.12.1. Acceptable Components: Flo Fab series SEP-.(air separator)
2.3.12.2.  Acceptable Components: Flo Fab series ADSF-.(air/dirt  separator)

2.3.13. Water Make-up Line
2.3.14.  ¾” makeup water system shall be provided. This system shall include a pressure reducing valve set at specific pressure. The valve include a shut-off valve, y strainer, pressure gauge and manual by-pass.
2.3.15. Chemical Pot Feeder:
2.3.15.1. A chemical holding tank that is pressurized by the discharge header and will release chemicals into the suction header. A maximum operating pressure of 2068 kPa (300 psi) and temperature to 93ºC (200ºF).
2.3.16. Control Panel model TP for triplex system will consist of:

2.3.17. The HTM group must be provided with a control system triplex Variable Speed NEMA-1 (USA) or EEMAC-1 (CANADA) pre-assembled and pre-spun at the factory and includes the following:

2.3.17.1. Control operated from the outside of the housing;

2.3.17.2. Full voltage magnetic starters combined with fuse and fuse holder;

2.3.17.3. Overload protection on each phase equipped with an auxiliary contact NO and NC auxiliary contact pre-spun plate terminal identified;

2.3.17.4. Amperage readers with adjustable trigger points;

2.3.17.5. Transformer control circuit with secondary breaker;

2.3.17.6. Minimum timer running from 0 to 10 minutes, auxiliary pump;

2.3.17.7. Selector: "Manual - Off - Auto" for each pump;

2.3.17.8. Selector: "Drive - Workaround" for each pump;

2.3.17.9. Lights:

• Powered
• Walk
• Low pressure
• Overload
• Bypass Circuit
2.3.17.10. Automatic transfer overload;

2.3.17.11. Pressure switch trip point adjustable timer 0-60 seconds for the shutdown of the pumps on a low suction pressure;

2.3.17.12. Bypass circuit:

2.3.17.12.1. The pump system frequency will be equipped with a bypass circuit in case of failure of the drive.

2.3.17.12.2. The bypass circuit will consist of a main switch, contactors interlocked and overload protection. The components will be installed in a housing EEMAC 1
2.3.17.13. A variable frequency drive (VFD):

2.3.17.13.1. The VFD’S will be able to run the pumps to provide the lowest kilowatt use or meet the changing process parameters. This optimization requires a pressure sensor for activation. Analogue input resolution is at least 12 bits, and each analog input scan controller for a minimum of once every 100 milliseconds. All sensor inputs are individually wired to the VFD for scanning and continuous basis for comparison. All analog inputs are equipped with circuits to provide current limit protection and backup short circuit against incorrect wiring of the sensors. 
2.3.17.13.2. The VFD’S will select the analog input signal that diverts the greatest amount of control point. This selected signal is used as feedback for hydraulic stabilization to reduce hunting of the checkpoint. The program will use a hydraulic stabilization function PID control: Proportional, Integral and Derivative. Values proportional, integral and derivative users will be adjustable on an infinite range. Scanning and comparing the ratio that chooses the checkpoint controls and variable signal continuous process and will automatically adjust for optimum performance. Each sensor is scanned at least once every 100 milliseconds
2.3.17.13.3. The VFD’S shall be capable of operating pumps in parallel. The pump controller will be autonomous. All messages will be in English. The following features will be provided: Hold the flaws in memory.

2.3.17.13.4. The VFD’S have a data register that will keep the last 8 faults.

2.3.17.13.5. The VFD’S shall be equipped with easy to use interface with the operator full numeric keypad membrane. The human interface panel will show the following values when tilted:

• Differential pressure in psi feedback
• Status on / off pump
•% of pump speed
• Various alarm conditions
• Diagnostic Troubleshooting
• User adjustable parameters
2.3.17.13.6. The VFD’S may incorporate memory "flash" for the economy and arrangements tailored to customer needs recharging. These field determined values will be permanently held in memory "flash" for automatic reloading values specific installation site in case of data corruption due to external disturbances. The controller will also employ a device to copy the installation of sensor
2.3.17.13.7. [The VFD’S shall be capable of communicating with the building automation system (BAS) in communications cable]
2.3.17.13.8. It will be provided with overload relay suitable for use in phase volt [____], [____], [____] Hz, and will be factory wired to the pump motors and control panel. Switches to stop the fuses will be provided with matching doors to prevent opening the electrical panel while the system is running
2.3.17.13.9. The readings will be operational status of data system for remote monitoring: The modem and optional maintenance contract for remote monitoring system available
2.3.18. The pressure sensor for measuring pressure is to type:

2.3.18.1. Provide and install a pressure sensor for measuring pressure and transmit the result of isolated linear 4 to 20mA for use in a system with two standard 24VDC wires. The unit should be accurate to ± 0.5% full limit sizes for ranges between 10psid 100psid and to withstand static pressures above 100psi and 500psi lines with negligible changes in performance delivery. It has a steel body with corrosion-resistant connections female 1 / 4 "NPT. The unit will withstand ambient temperatures from 0 ˚ F to 200 ˚ F and having a shroud electrical NEMA 4X
2.3.19. Balancing Valves:

2.3.19.1. Globe valve inclined “Y” body, designed to allow pressure measurements and to ensure a precise regulation of flow. Pressure tapings are located at the inlet and exit of the valve to receive a differential pressure gauge.

2.3.19.2. Precision: The measured and displayed flow is within 25% of actual flow.

2.3.19.3. Diameters less than or equal to DN 2.

2.3.19.3.1. Dezincification resistant brass body, solder or sweat end connections, EPDM seat ring and dezincification resistant brass plug, and screw in bonnet, which can withstand a maximum working pressure of 1.7 MPa (250 psi) and a maximum service temperature of 121(C (250(F).

2.3.19.3.2. Flow regulation: Minimum 4 complete turns of the handwheel with visual dial indicator and built-in memory stopper.

2.3.19.4. Diameters equal or greater than DN 2 ½.

2.3.19.4.1. Epoxy coated cast iron body; all wetted brass parts shall be alloyed to resist dezincification. Grooved to 300lbs or flanged to 125lbs ANSI standard connections which can withstand a maximum working pressure of 1.7 MPa (250 psi) and a maximum service temperature of 121(C (250(F).

2.3.19.4.2. Flow regulation: Minimum 8 complete turns of the handwheel with visual dial indicator and built-in memory stopper.

2.3.19.5. Acceptable Components:

2.3.19.5.1. Globe Valve: Flo Fab series LGS or LGSS.

2.3.19.5.2. Grooved Globe Valve: Flo Fab series LGSG.

2.3.20. Suction Diffusers:

2.3.20.1. Cast iron construction Class 125. Maximum working pressure 1207 kPa (175 psi) and maximum working temperature 121(C (250(F).
2.3.20.2. Connection: Flanged Rating Class 125 ANSI flat face.
2.3.20.3. Suction Diffusers are a combination flow straightener and strainer. Strainer portion is composed of a “Start-up” mesh and permanent cylindrical sieve. Adjustable foot mounted support.
2.3.20.3.1. “Start-Up” Sieve: 20 screen mesh.

2.3.20.3.2. Permanent Sieve: Stainless Steel cylinder perforated with 3/16" (4.76 mm) holes.
2.3.20.4. All suction diffusers are designed to withstand a differential pressure equal to the maximum head of the pumping system at no flow.

2.3.20.5. The length of the flow straightening vanes will not be less than twice the diameter opening of the discharge flange connection.

2.3.20.6. Flow and size: according to the pump tables on [piping schematics] [specifications].

2.3.20.7. Acceptable Components: Flo Fab series ASDFF.

2.3.21. Butterfly Valves:

2.3.21.1. Butterfly valves 2” to 24”, lugged type.

2.3.21.2. The valves shall be of heavy-duty cast iron construction suitable for standard ANSI connections. Construction of the shaft will be in 316 stainless steel and disc in 304SS with seat in EPDM. Valve sizes 6” shall have memory stopper with set screw.
2.3.21.3. Maximum working pressure: 1034 kPa (150 psi).

2.3.21.4. Maximum working temperature: 108°C (225°F).
2.3.21.5. Acceptable Components: Flo Fab series LBFVZ.
2.3.22. Check Valves:
2.3.22.1. Check valves equal to or smaller than DN 2 (Threaded Ends).

2.3.22.1.1. Bronze Body conforms to standard ASTM B62, class 125, category 862 kPa (125 psi), brass disc and seating ring, extra robust return stainless steel spring in case of application in vertical piping).

2.3.22.1.2. Acceptable Components: Flo Fab series STB.

2.3.22.2. Check valves equal to or larger than DN 2-1/2 (Wafer).

2.3.22.2.1. Cast Iron or forge steel body, class 125, category 862 kPa (125 psi), bronze disc, extra robust stainless steel springs in case of application in vertical piping, and EPDM body seat for sealing.

2.3.22.2.2. Acceptable Components: Flo Fab series LSDDB.
2.3.23. Multi-function valves straight pattern
2.3.23.1. Diameters equal or greater than DN 2.

2.3.23.1.1. Epoxy coated cast iron body; all wetted brass parts shall be allowed to resist dezincification. Grooved to 300lbs or flanged to 150lbs ANSI standard connections which can withstand a maximum working pressure of 1.7 MPa (250 psi) and a maximum service temperature of 121(C (250(F).

2.3.23.1.2. Each valve shall have a combination of three functions flow balancing, check, and shut off, with manual hand wheel adjustment and nameplate percentage reading. 

2.3.23.2. Acceptable Components:

2.3.23.2.1. Globe Valve: Flo Fab series MFV
2.3.24. Thermometers:
2.3.24.1. Direct reading industrial thermometers, adjustable reading angle, liquid filled, 9” (230 mm) scale length, in accordance with CAN / CGSB-14.4.
2.3.24.2. Body is a rigid aluminum rectangular frame fitted with shatterproof plexiglass window. Red mercury and adjustable angle of tube lens allows easier legibility at a distance. Bonze base that can be easily inserted and secured into a thermowell.
2.3.24.3. Thermometers have a combined graduation (ºC and ºF). The scaling are as follows:

2.3.24.3.1. Cooling water: -17 à 49(C (0 à 120(F);

2.3.24.3.2. Domestic water: 0 à 80(C (32 à 180(F);

2.3.24.3.3. Low Temperature Hot water: 0 à 80(C (32 à 180(F);

2.3.24.3.4. Standard Temperature Hot Water: 0 à 115(C (30 à 240(F).

2.3.24.4. Acceptable Components: Flo Fab series L9VU.

2.3.25. Pressure Gauges:
2.3.25.1. Dial indicator type with 4-1/2" (114 mm) diameter dial face.  Conforming to ANSI / ASME B40.1, Class 2A, accurate to within 1%, unless otherwise indicated.

2.3.25.2. Gage housing and ring is constructed of polished stainless steel.  Internal working mechanism constructed of stainless steel. Gage can be recalibrated.

2.3.25.3. Choose gauges with the consideration of the range and graduation of pressures to be measured, ensuring that the nominal pressure is close as possible to the center of this range.

2.3.25.4. Each gage must have an isolation ball valve installed at the inlet of the gage. Glycerin filled gages are to be used at the pump suction and discharge as well as in areas where there is excessive pulsations.
2.3.25.5. Acceptable Components: Flo Fab series RFF0400LF.

2.3.26. An automatic purge will detect excess temperature and allow the purging of a specified quantity of water to the drain.
2.3.27. Pumps, heat exchanger, control panel and all other accessories will be piped, fitted and electrically wired together and then shall go through mechanical, electrical and hydrostatic verification before shipment.
2.3.28. A solid foundation will be provided to absorb any vibration and provide a firm support system. The bolts will be embedded in the concrete with sockets to allow the adjustment of bolts after the concrete has been poured. The system will be placed on this foundation, carefully levelled and bolted down.
2.3.29. Size and Capacity: As specified on pump tables shown on plans and the specifications.
2.3.30. Pump sequencing (Triplex).

2.3.30.1. The sequence is as follows: 

2.3.30.1.1. The P1 will run continuously. P-2 P-3 are standby. The pump can be controlled manually.
Optional Equipment
2.3.31. Glycol Fill System Flo Fab series S-GLY:
2.3.31.1. Supply and install a device to pressurized closed loop glycol system.  The device’s dimension are as follows: 22" (559 mm) diameter x 39" (990 mm) high, and will contain the following elements:
2.3.31.1.1. A  200L (53US gal) closed polyethylene tank with cover;

2.3.31.1.2. 304 Stainless Steel rotary vane type pump with electric closed couple motor and graphite bearings.

· Motor: 1/3HP / 120V / 1ph / 60Hz / 1750rpm.

· Capacity: [____] L/h ([____] gal US/min)
· Pressure: [____] kPa ([____] psi).

2.3.31.1.3. Control panel contains the following elements:

· NEMA-1 (US) or EEMAC-1 (CANADA) enclosure;

· Main disconnect;

· low-level indicator light;

· low-level shut-off float;

· Dry contact for remote low level alarm signal (5 Amps);

· 3 position selector switch «H-O-A».

2.3.31.1.4. When the pressure switch has reached its set point, the pump is shut down.

2.3.31.1.5. Adjustable pressure relief valve, with discharge piped to tank.
2.3.31.1.6. Ball valves, pressure gages and silent bronze check valves are installed on the discharge of each pump.
2.3.31.1.7. A separate external relief valve to return the glycol solution to the holding tank.

2.3.31.1.8. In ”Auto” mode, the low-level float installed in the tank shall disable the pump should the glycol level become dangerously low.

2.3.31.1.9. In “Manual” mode, the pump can serve to replenish the system with glycol. The low-level float does not disable the pump in « Manual » mode.
Optional Equipment

2.3.32. Flexible Rubber Connectors
2.3.32.1. Maximum working pressure: 1475 kPa (214 psi).

2.3.32.2. Maximum working temperature: 115°C (240°F).

2.3.32.3. Free form or constrained, standard flexibility or extra flexibility, without packing, maintenance free, factory-tested at a pressure equal to 1-1/2 times the maximum working pressure. Test certificates can be provided.
2.3.32.4. Body: Material to be EPDM. High pressure moulding of single or multiple bellows.
2.3.32.5. Connection:

2.3.32.5.1. Smaller sizes ½” to 2”: #150 MI union fittings at both ends;

2.3.32.5.2. Larger sizes 1-½” to 20”: Floating metallic flanges designed to mate with standard 150# ANSI flanges.

2.3.32.6. Control Units (Optional): Protect flexible connector from excessive deformation.
2.3.32.6.1. Double Control rod plates, nickel iron;
2.3.32.6.1.1. Multiple control rods between control plates, carbon steel, painted.

2.3.32.7. Acceptable Components: Flo Fab series DUT or DSP.

2.3.33. Braided Metal Flexible Connectors
2.3.33.1. Interior component consist of a stainless steel accordion tube.

2.3.33.2. Exterior sheathing consists of a stainless steel braided mesh.

2.3.33.3. Diameter and end connections: as indicated on drawings.

2.3.33.4. Maximum working pressure: 1034 kPa (150 psi)
2.3.33.5. Maximum working temperature: 93°C (200°F).

2.3.33.6. Acceptable component:
2.3.33.6.1.    2”  and less: Flo Fab series ST;

2.3.33.6.2.    2-1/2” and larger: Flo Fab series SM.
2.3.34. Framing:  

2.3.34.1. The frame shall be heavy-duty channel and angle iron construction. The frame and support member materials shall be ASTM 36 structural steel, all welding for the frame and piping shall be performed in accordance to ASME Section IX certified welders with certificates provided upon request. 
2.3.35. Paint: 
2.3.35.1. All Piping, steel bases and enclosure floors and exteriors are to be factory painted. 

2.3.36. Product:
2.3.36.1. The paint shall be enamel that produces a durable chemically resistant coating. All surfaces shall be prepared with zero induction epoxy primer before applying the blue paint. 
2.3.37. Acceptable System: 
2.3.37.1. Flo Fab series T-HTM-880RI-VFD 
  (Three Pumps / Single Heat Exchanger)
3. PART 3 – EXECUTION

3.1. Installation

3.1.1. The Heat Transfer Module is to be installed by the contractor.

3.1.2. Power wiring, as required, shall be the responsibility of the electrical contractor.  All wiring shall be performed per manufacturer’s instruction and applicable state, federal, and local codes.
3.1.3. Pipe work and connections:

3.1.3.1. When connecting pipe to installed equipment connect pipe in accordance with the manufacturer’s instructions. Use valves and flanges for isolation and ease of maintenance and assembly. Provide recommended clearances around all systems, equipment and component as recommended by the manufacturer. Install piping to facilitate drainage and/or condensate management. Install drain valves at low points in the piping systems, at equipment and at section isolating valves, Provide drain valves at each drain locator. Drain valves shall have cap and chain and to be minimum ¾ “ npt. 
3.1.4. Control wiring for remote mounted switches and sensor / transmitters shall be the responsibility of the controls contractor. All wiring shall be performed per manufacturer’s instructions and applicable state, federal, and local codes.
3.1.5. Install support elements or piping hangers such that the body of the connecting flanges of the module does not support the any piping or equipment. Refer to details and installation instructions from the manufacturer.
3.1.6. Provide drains for bases and seals, piped to and discharging into floor drains.
3.1.7. Jog pump and verify that the fluid flows in the direction indicated by the arrow engraved on the body, that grease nipples are easily accessible and once power is applied to the motor that the impeller in rotating in the correct direction.

3.1.8. The manufacturer shall provide the maintenance staff of the building instructions for operation of each pump and the system total.

3.2. On-site Verification
3.2.1. Check the power supply.

3.2.2. Check overload protection settings.

3.2.3. Fill pump with liquid and jog to ensure they are rotating the proper direction.

3.2.4. Check settings and operation of selectors "Manual-Off-Auto", control devices, security alarm sounds and other devices for protection against overheating and overpressure.
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