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TYPICAL SPECIFICATION


1.1. WORK INCLUDED
ACTION SUBMITTALS
1.2.1.1.1. Product Data: For each type of product indicated.

1.2.1.1.1.1. Include certified performance curves and rated capacities, operating characteristics, furnished specialties, electrical characteristics, and accessories for each type of product indicated.

1.2.1.1.1.2. Indicate pump's final impeller dimensions, and operating point on curves.

1.2.1.1.2. Shop Drawings: For each product indicated.  For pump packages include plans, elevations, sections, details, and attachments to other work.

1.2.1.1.2.1. Show pump layout, component layout and connections.

1.2.1.1.2.2. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, model numbers, and location and size of each field connection.

1.2.1.1.2.3. Wiring Diagrams: For power, signal, and control wiring.

1.2.1.2. INFORMATIONAL SUBMITTALS

Retain "Performance Tests" paragraph below if retaining certification in "Quality Assurance" Article.

1.2.1.2.1. Performance Tests: For optional production performance tests in "Quality Assurance" Article.

1.2.1.2.2. Field Quality-Control Reports: Startup service reports.

1.2.1.2.3. Sample Warranty: For manufacturer's warranty.

1.2.1.3. CLOSEOUT SUBMITTALS

Use the following link for complete 3D, AutoCAD drawings, IOM, technical brochures, exploded view diagrams, parts list, and construction materials (select pump category and the applicable pump subcategory):

 http://www.flofab.com/HomeSite/Literature/Pages/Literature#
1.2.1.3.1. Operation and Maintenance Data: For pumps to include in emergency, operation, and maintenance manuals.

1.2.1.3.1.1. Exploded view diagrams with component parts list.

1.2.1.3.1.2. Instructions for installation, start-up, and operation.

1.2.1.3.1.3. Description of maintenance and care procedures.

1.2.1.4. MAINTENANCE MATERIAL SUBMITTALS

1.2.1.4.1. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

Revise "Mechanical seals", "Bearing sets" and "Couplings" Subparagraphs below to suit Project.

1.2.1.4.1.1. Mechanical seals: [One] <Insert number> mechanical seal(s) for each pump.

1.2.1.4.1.2. Bearing sets: [One] <Insert number> bearing set(s) for each pump.

1.2.1.4.1.3. Couplings: [One] <Insert number> coupling(s) for each pump.

1.2.1.5. QUALITY ASSURANCE

1.2.1.5.1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

Retain the following paragraph for optional acceptance tests by the manufacturer.  See the following website link for test details:

http://www.flofab.com/HomeSite/Literature/Documents/Certificates/Hydraulic%20Performance%20Tolerence/Brochure/en/?SessionNoClient=1347&SessionAdministrator=0
1.2.1.5.2. Production Performance Acceptance Tests:

1.2.1.5.2.1. ANSI/HI 14.6, Hydraulic Institute Performance Acceptance Tests: Five test points at levels 2B, 2U, or 3B.

1.2.1.5.2.2. Certified NPSH curve.

1.2.1.5.2.3. Factory witness test.

1.2.1.5.2.4. Certified motor test. 

1.2.1.5.3. ASME Compliance:

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

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

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

1.2.1.5.3.4. ANSI/ASME B16.9, Factory-Made Wrought Steel Butt welding Fittings.

1.2.1.5.3.5. ANSI/ASME B18.2.1, Square and Hex Bolts and Screws.

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

1.2.1.5.4. ASTM Compliance:

1.2.1.5.4.1. ASTM A47 / A47M, Specification for Ferritic Malleable Iron Castings.

1.2.1.5.4.2. ASTM A48 / A48M, Standard Specification for Gray Iron Castings.

1.2.1.5.4.3. ASTM A53 / A53M, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated, Welded and Seamless.

1.2.1.5.4.4. ASTM A536, Specification for Ductile Iron Castings.

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

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

1.2.1.5.5. AWWA Compliance:

1.2.1.5.5.1. ANSI/AWWA C111 / A21.11, Rubber Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe and Fittings.

1.2.1.5.6. CSA Compliance:

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

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

1.2.1.6. WARRANTY

Visit the website for a copy of the warranty and exclusions:

http://www.flofab.com/HomeSite/Literature/Documents/ARRA,%20Terms%20and%20conditions/Terms%20and%20Conditions/Brochure/en/Flo%20Fab%20Standard%20Terms%20and%20Conditions%20of%20Sale%20US%2011%20March,16.pdf
Manufacturer's Warranty: Manufacturer undertakes during the period of warranty to
repair or to replace with new, in the shortest time possible, any parts found to present recognized defects in materials, construction or workmanship that render them unfit for the intended use.  The warranty on the products has the following duration from the date of shipping the material to job site:

1.2.1.6.1.1. Pumps: 5 years.

1.2.1.6.1.2. Packaged Systems: 8 years.

1.2.1.7. DELIVERY, STORAGE, AND HANDLING

1.2.1.7.1. Retain protective coatings and flange's protective covers during storage.

1.2.1.8. COORDINATION

1.2.1.8.1. Coordinate sizes and locations of concrete bases with actual equipment provided.

1. PART 2 – PRODUCT
2.1. ACCEPTABLE MANUFACTURER

2.1.1.   The system shall be as manufactured by FLO FAB Incorporated, 860 Industrial Boulevard, Bois-des-Filion, Quebec, Canada, J6Z 4V7.

2.2. HEAT TRANSFER SKID PACKAGE WITH HEAT EXCHANGER(S)
1.2. SYSTEM DESCRIPTION
PRODUCT DATA SHEET 0 -  The system shall be a hydronic type consisting of pump(s), air separator, expansion tank, chemical pot feeder, heat exchanger(s) service valves, suction diffuser(s),Flexible connectors, balancing valves, thermometers, pressure gauges, glycol fill unit and control system. The system shall be designed for a performance capacity of _____________ TOTAL BTU/H output. Heat transfer package and control system shall be a factory pre-assembled on a structural steel frame, piped and wired unit by FLO FAB Incorporated.

1.1 LIQUID HANDLING with CENTRIFUGAL PUMPS
For pump selections, access the Flo Fab selection program with the following credentials: username is engineering and password is 8888.

http://www.flofab.com/Main/Pumps/Pages/NewPumpSearch.aspx?action=Login&u=ENGINEERING&a=no&SessionNoClient=1347&SessionAdministrator=0
Use the following link for complete 3D, AutoCAD drawings, IOM, technical brochures, exploded view diagrams, parts list, and construction materials (select pump category and the applicable pump subcategory):

http://www.flofab.com/HomeSite/Literature/Pages/Literature#
A. Basis-of-Design Product: Subject to compliance with requirements, Designed, furnished and installed as shown on plans S-HTM-D-HTM-T-HTM-Q-HTM-P-HTM simplex, duplex, triplex, quadruplex or pentaplex Flo Fab Inc a heat transfer skid package with heat exchanger(s); A single manufacturer regularly engaged in designing and manufacturing of heat transfer systems shall furnish the System.  Manufacturer shall provide technical assistance during installation and system start up. Product by the following: <Insert Number>.
B. Description: Factory-assembled and tested, centrifugal, overhung impeller, single-stage, pump(s) as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor shafts mounted vertically or horizontally.

PLATE AND FRAME HEAT EXCHANGER(S) 
PART 2 -  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;
A. See Plate Heat Exchanger Schedule for details:

PRODUCT DATA SHEET 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.

PRODUCT DATA SHEET 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

PRODUCT DATA SHEET 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.
PRODUCT DATA SHEET 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.
PRODUCT DATA SHEET 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.
PRODUCT DATA SHEET 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.
PRODUCT DATA SHEET 7 -  Shroud:

Unit shall be supplied with standard OSHA-Compliant safety shroud in galvanized steel or stainless steel.
2.1 PUMP(S) 

http://www.flofab.com/Main/Pumps/Pages/NewPumpSearch.aspx?action=Login&u=ENGINEERING&a=no&SessionNoClient=1347&SessionAdministrator=0
Use the following link for complete 3D, AutoCAD drawings, IOM, technical brochures, exploded view diagrams, parts list, and construction materials (select pump category and the applicable pump subcategory):

http://www.flofab.com/HomeSite/Literature/Pages/Literature#
The Flo Fab Model HC pump package consists of two (enter number) pumps, control panel with variable frequency controller (VFC), expansion tank, air separator, chemical bypass feeder, heat exchangers (shell and tube/plate), boilers, chillers, cooling towers, glycol fill system (optional), balancing valves, isolation valves, air vents, drains, multifunction valves, suction diffusers (or Y-pattern strainers), and interconnecting black steel schedule 40 piping.  All package components are mounted on a structural steel base with lifting lugs.  Assembly, testing, and final adjusting is performed at the factory.  The module will be onsite ready for mechanical and electrical system connections.
Edit centrifugal pump articles above and edit the "Pumps" paragraph below; first paragraph describes the vertically mounted, double suction pump used with the Model HC package.

1. Type: [Separately coupled, vertically mounted, double-suction pump, Flo Fab Select Series] <Insert pump designation> as defined in centrifugal pump Articles above.

2. Mounting: [Vertical/Horizontal floor mounted] <Insert mounting>.

3. Number of Pumps: [One] [Two] [Three] [Four] [Five]  <Insert Number>.
B. See Pump(s) schedule for details:
C. Capacities and Characteristics:

1. Minimum Pressure Rating: [150 psig (1035 kPa)] [250 psig (1725 kPa)] <Insert value>.

2. System Water Flow Rate: <Insert gpm (L/s)>.

3. Discharge Pressure: <Insert psig (kPa)>.

4. Header Size: <Insert NPS (DN)>.

5. Lead Pump:

a. Capacity: <Insert gpm (L/s)>.

b. Total Dynamic Head: <Insert feet (kPa)>.

c. Speed: <Insert rpm>.

d. Electrical Characteristics:

1) Motor Horsepower: <Insert value>.

2) Volts: [120] [240] [277] [380] [460] [575] <Insert value>.

3) Phases: [Single] [Three].

4) Hertz: [60] [50].

6. Lag Pump(s):

a. Capacity: <Insert gpm (L/s)>.

b. Total Dynamic Head: <Insert feet (kPa)>.

c. Speed: <Insert rpm>.

d. Electrical Characteristics:

1) Motor Horsepower: <Insert value>.

2) Volts: [120] [240] [277] [380] [460] [575]  <Insert value>.

3) Phases: [Single] [Three].

4) Hertz: [60] [50].

7. Pump Package Electrical Characteristics:

a. Full-Load Amperes: <Insert value>.

b. Minimum Circuit Ampacity: <Insert value>.

c. Maximum Overcurrent Protection: <Insert amperage>.
D. Dual-temperature heating and cooling water piping, [NPS 2 (DN 50) and smaller] <Insert pipe size range>, shall be the following:

1. [Schedule 40] [Schedule 30] [Schedule 20] steel pipe; [Class 125, cast-iron] [Class 150, malleable-iron] [Class 250, cast-iron] [Class 300, malleable-iron] fittings; cast-iron flanges and flange fittings; and threaded joints.

E. Dual-temperature heating and cooling water piping, [NPS 2-1/2 (DN 65) and larger] <Insert pipe size range>, shall be the following:

1. [Schedule 40] [Schedule 30] [Schedule 20] steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange fittings, and welded and flanged joints.

F. Makeup-water piping, NPS 3/4 (DN 20), shall have a shut-off valve and manual bypass with the following:

1. [Type L (Type B)] [Type M (Type C)], drawn-temper copper tubing, wrought-copper fittings, and [soldered] [brazed] joints.

2. Diaphragm-Operated, Pressure-Reducing Valve: ASME labeled.

3. Inlet Strainer: <Insert materials>, removable without system shutdown.

4. Direct-Mounted, Metal-Case, Dial-Type Pressure Gage.

G. Replaceable Bladder-Type Expansion Tank(s):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Series BT or comparable product by the following:

2. Tank: Welded steel, rated for 125-psig (860-kPa) working pressure and 375 deg F (191 deg C) maximum operating temperature. Factory test after taps are fabricated and supports installed and are labeled according to ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

3. Bladder: Securely sealed into tank to separate air charge from system water to maintain required expansion capacity.

1) Butyl Rubber, compatible with water or ethylene glycol.

2) EPDM, compatible with propylene glycol.

4. Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats.

For heating and cooling systems the pre-charge is equal to the system fill pressure.
a. Description:

1) Capacity: <Insert gal (L)>.
2) Diameter: <Insert inches (mm)>.
3) Height: <Insert inches (mm)>.
b. Orientation: [Horizontal saddles] [Vertical base] <Insert orientation>.

H. Tangential-Type Air Separator(s):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Model SEP or comparable product by the following:

2. Tank: Welded steel; ASME constructed and labeled for [125-psig (860-kPa)] [150-psig (1034-kPa)] minimum working pressure and 450 deg F (232 deg C) maximum operating temperature.

Delete the strainer subparagraph below for air separators without strainers.

3. Strainer: [Galvanized steel screen] [Stainless steel 304 screen] [Stainless steel 316 screen].

4. Tangential Inlet and Outlet Connections: Threaded for NPS 2 (DN 50) and smaller; flanged connections for NPS 2-1/2 (DN 65) and larger.

5. Vent Connection: Threaded.

6. Blowdown Connection: Threaded.

7. Size: Match system flow capacity.

I. Combination Air and Sediment Separator(s):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Model ADSR or comparable product by the following:

2. Tank: Welded steel; ASME constructed and labeled for 125-psig (860-kPa) minimum working pressure and 250 deg F (121 deg C) maximum operating temperature.

3. Coalescing Medium: Stainless steel.

4. End Inlet and Outlet Connections: Threaded for NPS 2 (DN 50) and smaller; flanged connections for NPS 2-1/2 (DN 65) and larger.

5. Vent Connection: Threaded.

6. Blowdown Connection: Threaded.

7. Skim Valve Connection: Threaded.

8. Head: Removable.

9. Size: Match system flow capacity.

J. Chemical Bypass Feeder: Steel, with corrosion-resistant exterior coating, minimum 3-1/2-inch (89-mm) fill opening in the top, and NPS 3/4 (DN 20) bottom inlet and top side outlet. Quarter turn or threaded fill cap with gasket seal and diaphragm to lock the top on the feeder when exposed to system pressure in the vessel.

1. Capacity: [2 gal. (7.6 L)] [5 gal. (19 L)] <Insert value>.

2. Minimum Working Pressure: [125 psig (860 kPa)] [175 psig (1210 kPa)] [300 psig (2068 kPa)] <Insert value>.

K. Cooling Towers: Refer to Division 23 Sections for cooling towers. 

L. Boilers: Refer to Division 23 Sections for boilers.  

M. Chillers: Refer to Division 23 Sections for chillers.

N. Shut Off Valve(s):

1. Bronze Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim:

a. Standard: MSS SP-110.

b. SWP Rating: 150 psig (1035 kPa).

c. CWP Rating: 600 psig (4140 kPa).

d. Body Design: Two piece.

e. Body Material: Bronze.

f. Ends: Threaded.

g. Seats: PTFE.

h. Stem: Stainless steel.

i. Ball: Stainless steel, vented.

j. Port: Full.

2. Iron, Single-Flange Butterfly Valve(s) with Stainless-Steel Disc:

a. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Series LBFVZ or comparable product by the following:

b. Standard: MSS SP-67, Type I.

c. CWP Rating: [150 psig (1035 kPa)] [200 psig (1380 kPa)].

d. Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure without use of downstream flange.

e. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.

f. Seat: [EPDM] [NBR].

g. Stem: One- or two-piece stainless steel.

h. Disc: Stainless steel.

3. Bronze Lift Check Valve(s) with Bronze Disc, Class 125:

a. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Series STB or comparable product by the following:

b. Standard: MSS SP-80, Type 1.

c. CWP Rating: 200 psig (1380 kPa).

d. Body Design: Vertical flow.

e. Body Material: ASTM B 61 or ASTM B 62, bronze.

f. Ends: Threaded.

g. Disc: Bronze.

4. Iron, Compact-Wafer, Center-Guided Check Valve(s) with Resilient Seat, Class 125:

a. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Series LSDDB or comparable product by the following:

b. Standard: MSS SP-125.

c. NPS 2-1/2 to NPS 12 (DN 65 to DN 300), CWP Rating: 200 psig (1380 kPa).

d. NPS 14 to NPS 24 (DN 350 to DN 600), CWP Rating: 150 psig (1035 kPa).

e. Body Material: ASTM A 126, gray iron.

f. Style: Compact wafer.

g. Seat: [EPDM] [or] [NBR] <Insert material>.

5. Shutoff Valves NPS 2 (DN 50) and Smaller:  Two-piece, full-port ball valve.

6. Shutoff Valves NPS 2-1/2 (DN 65) and Larger:  Lug-type butterfly valve, in each pump's suction and discharge piping[ and in inlet and outlet headers].

7. Check Valves NPS 2 (DN 50) and Smaller: [Lift] [or] [swing] type in each pump's discharge piping.

8. Check Valves NPS 2-1/2 (DN 65) and Larger: Wafer type in each pump's discharge piping.

O. Bronze, Calibrated-Orifice, Balancing Valve(s):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Model LGS or comparable product by the following:

2. Body: Bronze, ball or plug type with calibrated orifice or venturi.

3. Ball: Brass or stainless steel.

4. Plug: Resin.

5. Seat: PTFE.

6. End Connections: Threaded or socket.

7. Pressure Gage Connections: Integral seals for portable differential pressure meter.

8. Handle Style: Lever, with memory stop to retain set position.

9. CWP Rating: Minimum 125 psig (860 kPa).

10. Maximum Operating Temperature: 250 deg F (121 deg C).

P. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valve(s):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Model LGS or comparable product by the following:

2. Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or venturi.

3. Ball: Brass or stainless steel.

4. Stem Seals: EPDM O-rings.

5. Disc: Glass and carbon-filled PTFE.

6. Seat: PTFE.

7. End Connections: Flanged or grooved.

8. Pressure Gage Connections: Integral seals for portable differential pressure meter.

9. Handle Style: Lever, with memory stop to retain set position.

10. CWP Rating: Minimum 125 psig (860 kPa).

11. Maximum Operating Temperature: 250 deg F (121 deg C).

Q. Y-Pattern Strainer(s):

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.

2. End Connections: Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for NPS 2-1/2 (DN 65) and larger.

In "Strainer Screen" Subparagraph below, larger mesh numbers have larger passages, thus allowing larger objects to pass.

3. Strainer Screen: Stainless-steel, [20] [40] [60]-mesh strainer, or perforated stainless-steel basket.

4. CWP Rating: 125 psig (860 kPa).

R. Suction Diffuser(s):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Model ASDFF or comparable product by the following:

2. Angle pattern.

3. [175-psig (1204-kPa)] [300-psig (2060-kPa)] pressure rating, [cast] [ductile]-iron body and end cap, pump-inlet fitting.

4. Bronze startup and bronze or stainless-steel permanent strainers.

5. Bronze or stainless-steel straightening vanes.

6. Drain plug.

7. Factory-fabricated support.

S. Multi-Function Valve(s):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Model MFV or comparable product by the following:

2. Angle or straight pattern.

3. [175-psig (1204-kPa)] [300-psig (2060-kPa)] pressure rating, [cast] [ductile]-iron body, pump-discharge fitting.

4. Drain plug and bronze-fitted shutoff, balancing, and check valve features.

5. Brass gage ports with integral check valve and orifice for flow measurement.

T. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometer(s):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Model L9VU or comparable product by the following:

2. Standard: ASME B40.200.

3. Case: [Cast aluminum] <Insert material>; [7-inch (178-mm)] [9-inch (229-mm)] nominal size unless otherwise indicated.

4. Case Form: [Adjustable angle] [Back angle] [Straight] <Insert form> unless otherwise indicated.

5. Tube: Glass with magnifying lens and blue[ or red] organic liquid.

6. Tube Background: Nonreflective aluminum with permanently etched scale markings graduated in [deg F (deg C)] [deg F and deg C].

7. Window: [Glass] [or] [plastic] <Insert material>.

8. Stem: [Aluminum] <Insert material> and of length to suit installation.

a. Design for Thermowell Installation: Bare stem.

9. Connector: 1-1/4 inches (32 mm), with ASME B1.1 screw threads.

10. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 percent of scale range.

11. Scale Range for Chilled-Water Piping: [0 to 120 deg F (Minus 20 to plus 49 deg C)].

12. Scale Range for Heating, Hot-Water Piping: [32 to 240 deg F (0 to 150 deg C)].

13. Scale Range for Low Temperature Hot-Water Piping: [32 to 180 deg F (0 to 115 deg C)].

14. Scale Range for Domestic Water Piping: [32 to 180 deg F (0 to 115 deg C)].

U. Direct-Mounted, Metal-Case, Dial-Type Pressure Gauge.

1. Pumps, 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. 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.
3. Standard: ASME B40.100.

4. Case: [Liquid-filled] [Sealed] [Open-front, pressure relief] [Solid-front, pressure relief] <Insert type> type(s); [cast aluminum or drawn steel] <Insert material>; [4-1/2-inch (114-mm)] [6-inch (152-mm)] <Insert dimension> nominal diameter.

5. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

Match pressure connection size in first subparagraph below with gage attachment size.

6. Pressure Connection: Brass, with [NPS 1/4 (DN 8)] [NPS 1/4 or NPS 1/2 (DN 8 or DN 15)] [NPS 1/2 (DN 15)], ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.

7. Movement: Mechanical, with link to pressure element and connection to pointer.

8. Dial: Nonreflective aluminum with permanently etched scale markings graduated in [psi (kPa)] [psi and kPa].

9. Pointer: Dark-colored metal.

10. Window: [Glass] [or] [plastic] <Insert material>.

11. Ring: [Metal] [Brass] [Stainless steel].

12. Accuracy: [Grade A, plus or minus 1 percent of middle half of] [Grade B, plus or minus 2 percent of middle half of] [Grade C, plus or minus 3 percent of middle half of] [Grade D, plus or minus 5 percent of whole] scale range.

V. Dielectric Fittings: With insulating material isolating joined dissimilar metals.

W. Stainless-Steel Bellow, Flexible Connector(s):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Model [ST] [SM] or comparable product by the following:

2. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket.

3. End Connections: Threaded or flanged to match equipment connected.

4. Performance: Capable of 3/4-inch (20-mm) misalignment.

5. CWP Rating: 150 psig (1035 kPa).

6. Maximum Operating Temperature: 250 deg F (121 deg C).

X. Spherical, Rubber, Flexible Connector(s):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Model [DUT] [or] [DSP], or comparable product by the following:

2. Body: Fiber-reinforced rubber body.

3. End Connections: Steel flanges drilled to align with Classes 150 and 300 steel flanges.

4. Performance: Capable of misalignment.

Retain "Control Rods" and "Control Plates" to protect flexible connector from excessive deformation.

5. Control Rods: Painted carbon steel.

6. Control Plates: Nickel iron.

7. CWP Rating: 150 psig (1035 kPa).

8. Maximum Operating Temperature: 250 deg F (121 deg C).

Y. Control Panel: Factory installed and connected as an integral part of pump package; automatic for multiple-pump, variable-speed operation, with load control and protection functions.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Model SP-DP-TP-QP-PP Simplex- Duplex-Triplex-Quadruplex-Pentaplex- Control Panel, or comparable product by the following:
2. VARIABLE FREQUENCY (SPEED) DRIVE
3. Each pump motor shall be operated through a Variable Frequency Drive (VFD). Each pump will be supplied with a separate, dedicated VFD rated for 115% of the full load amperage rating of the fan motor.

4. Features

5. VFD must be equip with Sensorless Pump Control (Sensorless)  enable the drive to control the pressure (Head) or flow in a circuit with non-compressible liquid, e.g. water, WITHOUT using a pressure transducer, PID controller that controls drive speed to maintain constant pressure or flow, sleep mode, RTC.

6. Network

7. Integrated BacnetIP or MSTP, optionnal PROFIBUS DP V1, Device Net, Lon Works, PROFINET, Ether Net/IP, Modbus TCP.

8. Approvals

9. CSA,approved,CUL,Listed

10. Enclosure

11. NEMA 1, NEMA 12, NEMA 4X, NEMA 3R

12. Option Panels

13. Vertical Bypass, side Bypass, input fused Disconnect.

14. Interface 

15. Control panel c/w backlit display, input keypad for manual operation, Hand/Off/Auto buttons/switches, USB interface 1.1 (Full Speed), USB plug Type “B”, RS485 interface Up to 115 kBaud. 

16. Performance

17. Output voltage 0-100% of supply voltage, output frequency 0-320 Hz, switching on output Unlimited, ramp times 0.01-3600 

18. Control Signals

19. Programmable digital inputs 6*, logic PNP or NPN, voltage level 0-24 V DC, analog inputs 2 Modes Voltage or current Voltage level 0 to +10 V scaleable) current level 0/4 to 20 mA (scaleable) accuracy of analog inputs Max. error: 0.5% of full scale,
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Relay outputs Programmable relay outputs 2 Max. terminal load (240 V AC, 2 A Max. terminal load (AC -1) 400 V AC, 2 A , min. terminal load  24 V DC 10 mA, 24 V AC 20 mA.

20. Protection


Electronic motor thermal protection against overload protection against over temperature, the AC drive is protected against short circuits on motor terminals R, S, T,  the AC drive is protected against ground faults on motor terminals U, V, W,protection against mains phase loss.

21. Service Conditions

22. Ingress protection class IP: 00/20/21/54/55/66, UL Type: Chassis/1/12/3R/4X, vibration test 0.7 g, max. relative humidity 5-95% (IEC 721-3-3); Class 3K3 (non-condensing) during operation, ambient temperature Max. 50° C without derating, galvanic isolation of all I/O supplies according to PELV, aggressive environment Designed for 3C3 (IEC 60721-3-3).
Z. Base: Structural steel, painted with epoxy primer and blue final coat.

If Project has more than one pump package system, delete paragraph below and schedule systems on Drawings.

AA. Glycol Fill System – Optional:

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flo Fab Inc; Series S-GLY Simplex D-GLY Duplex T-GLY Triplex Q-GLY Quadruplex or comparable product by the following:
PART 3 -  The rotary vane positive displacement pump(s) series CYS shall be constructed 304 of stainless steel, and will have built-in By-Pass relief valve(s). The pump(s) shall have carbon graphite vanes, carbon rotating seal, ceramic stationary seal with Buna N bellows and stainless steel spring.

PART 4 -  
Pumps:
PART 5 -  
Type: [Rotary vane glycol handling Flo Fab Select Series] <Insert pump designation> as defined in centrifugal pumps above

PART 6 -  
Mounting: Horizontal type

PART 7 -  
Number of Pumps: [one] [Two] [Three] [four] <Insert Number>.
1. Select Required Tank
7.2 A ECONO (53US gal) 22” (553 mm) x 39” (990 mm) (closed polyethylene tank with cover;

7.3 B  (25 US gal) 18” (457mm) x 28” (737mm closed polyethylene tank with cover;

7.4 C (53 US gal) 22” (559 mm) x 39” (990 mm) closed polyethylene tank with cover;

7.5 D (100 US gal) 30” (762 mm) x 43” (1092 mm) closed polyethylene tank with cover;

7.6 E (200 US gal) 30” (762 mm) x 87” (2210 mm)closed polyethylene tank with cover;

7.7 The pumping system contains the following elements:
7.8 See Pump schedule for details
1. Pump(s): 304 stainless steel rotary vane pump, close-coupled motor, and graphite bearings.
B. Capacities and Characteristics
C. Motor: __ HP @ Volts: [120] [240] [208] [380] [460] [575] 
D. Pump Capacity: ___ USGPM @ ________ head
E. Each control panel contains the following elements :

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

2. Main disconnect;

3. Pilot light indicators ;

4. Low-level shut-off float;

5. System pressure switch;

6. 3 position selector switch «H-O-A»;

7. Dry contact for remote alarm signal.
F. When the pressure switch has reached its set point, the pump is shut down.
G. Adjustable pressure relief valve, with discharge piped to tank.
H. Ball valves, pressure gages and silent bronze check valves are installed on the discharge of each pump.
I. In ”Auto” mode, the low-level float installed in the tank shall disable the pump should the glycol level become dangerously low.
J. 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.
1. Glycol Fill System Operation and Sequencing:

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

b. Adjustable pressure relief valve, with discharge piped to tank.

c. Ball valves, pressure gages and silent bronze check valves are installed on the discharge of each pump.
d. A separate external relief valve to return the glycol solution to the holding tank.

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

f. 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.

PART 8 -  EXECUTION

8.1 EXAMINATION

A. Examine equipment foundations and anchor-bolt locations for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.

Retain first two paragraphs below if required.

B. Examine roughing-in for piping systems to verify actual locations of piping connections before pump installation.

C. Examine foundations and inertia bases for suitable conditions where pumps are to be installed.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

8.2 PUMP INSTALLATION

In first paragraph below, retain "HI 1.4" option for centrifugal pumps and "HI 2.4" option for vertically mounted, turbine centrifugal pumps.

A. Comply with [HI 1.4] [and] [HI 2.4].

B. Install pumps to provide access for periodic maintenance including removing motors, impellers, couplings, and accessories.

C. Independently support pumps and piping so weight of piping is not supported by pumps and weight of pumps is not supported by piping.

D. Automatic Condensate Pump Units: Install units for collecting condensate and extend to open drain.

E. Equipment Mounting:

Retain first subparagraph below to require equipment to be installed on cast-in-place concrete equipment bases.

1. Install base-mounted pumps on cast-in-place concrete equipment bases. Comply with requirements for equipment bases and foundations specified in [Section 033000 "Cast-in-Place Concrete."] [Section 033053 "Miscellaneous Cast-in-Place Concrete."]

Retain one of two subparagraphs below if vibration isolation is required. Retain first for projects in seismic areas; retain second for projects not in seismic areas. Indicate vibration isolation and seismic-control device type and minimum deflection in supported equipment schedule on Drawings.

2. Comply with requirements for vibration isolation and seismic control devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."

3. Comply with requirements for vibration isolation devices specified in Section 230548.13 "Vibration Controls for HVAC."

Retain "Equipment Mounting" Paragraph below for in-line pumps suspended from structure.

F. Equipment Mounting: Install in-line pumps with continuous-thread hanger rods and [elastomeric hangers] [spring hangers] [spring hangers with vertical-limit stop] of size required to support weight of in-line pumps.

1. Comply with requirements for seismic-restraint devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."

2. Comply with requirements for hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."

8.3 ALIGNMENT

A. [Engage a factory-authorized service representative to perform] [Perform] alignment service.

Retain this article only for separately coupled, end- and double-suction centrifugal pumps.

B. Comply with requirements in Hydronics Institute standards for alignment of pump and motor shaft. Add shims to the motor feet and bolt motor to base frame. Do not use grout between motor feet and base frame.

C. Comply with pump and coupling manufacturers' written instructions.

D. After alignment is correct, tighten foundation bolts evenly but not too firmly. Completely fill base plate with non shrink, nonmetallic grout while metal blocks and shims or wedges are in place. After grout has cured, fully tighten foundation bolts.

8.4 CONNECTIONS

Coordinate piping installations and specialty arrangements with Drawings and with requirements specified in piping systems. If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Comply with requirements for piping specified in Section 232213 "Steam and Condensate Heating Piping" and Section 232216 Steam and Condensate Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.

B. Where installing piping adjacent to pump, allow space for service and maintenance.

C. Connect piping to pumps. Install valves that are same size as piping connected to pumps.

D. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.

E. Install [check, shutoff, and throttling valves] [check valve and throttling valve with memory stop] [triple-duty valve] on discharge side of pumps.

F. Install [Y-type strainer] [suction diffuser] and shutoff valve on suction side of pumps.

G. Install flexible connectors on suction and discharge sides of base-mounted pumps between pump casing and valves.

H. Install pressure gages on pump suction and discharge or at integral pressure-gage tapping, or install single gage with multiple-input selector valve.

Retain first two paragraphs below for automatic condensate pump units.

I. Install check valve and gate or ball valve on each condensate pump unit discharge.

J. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."

K. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

8.5 STARTUP SERVICE

A. [Engage a factory-authorized service representative to perform] [Perform] startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

2. Check piping connections for tightness.

3. Clean strainers on suction piping.

4. Perform the following startup checks for each pump before starting:

a. Verify bearing lubrication.

b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to rotate with pump hot and cold. If pump is bound or drags, do not operate until cause of trouble is determined and corrected.

c. Verify that pump is rotating in the correct direction.

5. Prime pump by opening suction valves and closing drains, and prepare pump for operation.

6. Start motor.

7. Open discharge valve slowly.

8.6 DEMONSTRATION

A. [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain hydronic pumps.
END OF SECTION 232123
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