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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 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
3. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Model  FFS single wall or Double wall or comparable product by the following:

3.1. Plate and Frame Heat Exchanger
3.1.1. 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.

3.1.2. 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

3.1.3. 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.
3.1.4. 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.
3.1.5. 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.
3.1.6. 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 glue less, with gaskets attached to the plates by means of integral clips or tabs.
3.1.7. Shroud:
Unit shall be supplied with standard OSHA-Compliant safety shroud in galvanized steel or stainless steel.
4. PART 3 – EXECUTION

4.1. Inspection and testing :
4.1.1. After completion of assembly and before shipment, the heat exchanger shall be hydrostatically tested at 1.3 times the design pressure (in accordance with the requirements of ASME Section VIII, Division 1.) The test shall be single-side, with the other side at atmospheric pressure.

4.1.2. A nameplate shall be securely attached to the exchanger in a location that is easily accessible and visible after installation. The nameplate must include model and serial number, plate/gasket material, test/design pressure, design temperature, and tightening dimension.

4.1.3. The plate heat exchanger shall be flushed clean at factory prior to shipment. Proper lifting instructions for plate heat exchangers shall be included with each shipment.



4.2. Installation

4.2.1. Before installing the heat exchanger into the system, ensure that all the proper piping and safety gauges are in place.

4.2.2. Allow enough space around the heat exchanger to provide sufficient clearance to permit the removal of the tube bundle from the shell ( for maintenance or inspection purposes)

4.2.3. Provide valves and bypass in the piping system so that both the shell side and tube side may be bypassed to pennit isolation of the heat exchanger for inspection, cleaning, and repairs

4.2.4. Provide thermometer wells and pressure gauge pipe tapes in all piping to and from the heat exchanger, as close as possible to the unit to detect operating performance of the unit.

4.2.5. Provide necessary air vents for the heat exchanger so that it can be purged to prevent or relieve vapour or gas binding on both the shell and tube side.

4.2.6. Install proper liquid level controls and relieve valves and liquid level and temperature alarms etc.

4.2.7. Install a surge drum upstream from the heat exchanger to guard against pulsation of fluids caused by pumps, compressors, or other equipment.

4.3. Operation

4.3.1. Heat exchangers should be used according to the specifications given and within pressure and temperature ranges not exceeding the limits set forth in the section (operating Parameters and Selection of Heat Exchangers.

4.3.2. Ensure that the system is clean of debris before starting operation to prevent clogging of tube and shell side passages.

4.3.3. Open vent connections before starting up

4.3.4. Follow the instructions in the section ( start-up/Shutdown)

4.3.5. After the system is completely filled with the operating fluid, close all manual vent connections.

4.3.6. Do not operate the heat exchanger under pressure and temperature conditions exceeding the maximum allowable limit ( as specified on the nameplate)

4.3.7. Prevent any of the fluids form dropping below their freezing point.

4.3.8. Drain all fluids when shutting down to prevent possible freezing and corrosion.
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