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SECTION 232123 - HYDRONIC PUMPS
Revise this Section by deleting and inserting text to meet Project-specific requirements.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

Retain or delete this article in all Sections of Project Manual.

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Horizontal Base Mounted ANSI centrifugal pumps.

1.3 DEFINITIONS

Retain terms that remain after this Section has been edited for a project.

A. Buna-N: Nitrile rubber.

B. EPT: Ethylene propylene terpolymer.

C. NPSH: Net positive suction head.

D. VFC: Variable-frequency controller(s).

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

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

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

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

1. Show pump layout, component layout and connections.

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.

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

1.5 INFORMATIONAL SUBMITTALS

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

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

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

C. Sample Warranty: For manufacturer's warranty.

1.6 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#
A. Operation and Maintenance Data: For pumps to include in emergency, operation, and maintenance manuals.

1. Exploded view diagrams with component parts list.

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

3. Description of maintenance and care procedures.

1.7 MAINTENANCE MATERIAL SUBMITTALS

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

2. Bearing sets: [One] <Insert number> bearing set(s) for each pump.
3. Couplings: [One] <Insert number> coupling(s) for each pump.
1.8 QUALITY ASSURANCE

A. 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
B. Production Performance Acceptance Tests:

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

2. Certified NPSH curve.

3. Factory witness test.

4. Certified motor test. 

C. ASME Compliance:

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

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

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

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

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

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

D. ASTM Compliance:

1. ASTM A47 / A47M, Specification for Ferritic Malleable Iron Castings.
2. ASTM A48 / A48M, Standard Specification for Gray Iron Castings.
3. ASTM A53 / A53M, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated, Welded and Seamless.

4. ASTM A536, Specification for Ductile Iron Castings.

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

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

E. AWWA Compliance:

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

F. CSA Compliance:

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

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

1.9 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. Pumps: 5 years.

2. Packaged Systems: 8 years.

1.10 DELIVERY, STORAGE, AND HANDLING

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

1.11 COORDINATION

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

PART 2 -  PRODUCTS

2.1 SEPARATELY COUPLED, BASE-MOUNTED, ANSI END-SUCTION 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, provide Flo Fab Inc; 2196 pump or comparable product by the following:

B. Description: Factory-assembled and -tested, centrifugal, overhung-impeller, separately coupled, end-suction pump as defined in HI 1.1-1.2 and HI 1.3; designed for base mounting, with pump and motor shafts horizontal.

C. See Pump schedule for details

D. Pump Construction:

The Flo Fab pump is a back-pullout design, fully serviceable at site by removing the impeller housing which includes impeller, bearings, and mechanical seal in vertical or horizontal positions, without disturbing the piping connections or removing the motor.  All bearings an integral part of the impeller housing.

For easy service on site and to avoid vibrations and high failure rates pumps with shafts supported by the motor bearings are not allowed, to ensure total cost of ownership and quick economical operational life all pumps to be supplied with standard generic motors, seals and bearings, pumps with proprietary or exclusive motors, seals or bearings are not allowed.

For durability pump should be supplied with both casing and impeller wearing rings.

1. Casing: ASTM A48, Class 30, radially split, cast iron, with[ replaceable bronze wear rings,] threaded gage tappings at inlet and outlet, drain plug at bottom and air vent at top of volute, and [threaded companion-flange] [flanged] connections.[ Provide integral mount on volute to support the casing, and provide attached piping to allow removal and replacement of impeller without disconnecting piping or requiring the realignment of pump and motor shaft.]

2. Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, and secured with a stainless steel bolt and washer. For pumps not frequency-drive controlled, trim impeller to match specified performance.

3. Pump Shaft: [Steel, with copper-alloy shaft sleeve] [Stainless steel].

Mechanical seal is suitable for service temperatures above 200 deg F (93 deg C). The "Viton" bellow is for a maximum working temperature of 400 deg F (205 deg C), a maximum working pressure of 250 psig (1724 kPa), and for glycol solutions.

4. Seal: Mechanical seal consisting of carbon rotating ring against a ceramic seat held by a stainless-steel spring, and Viton bellows and gasket.

5. Pump Bearings: Grease-lubricated ball bearings in cast-iron housing with grease fittings.

Not all manufacturers provide drop-out coupling that allows removal and replacement of impeller without disconnecting piping. This device is required with volute support described in "Casing" Subparagraph above.

E. Shaft Coupling: Molded-rubber insert and interlocking spider capable of absorbing vibration. [Couplings shall be drop-out type to allow disassembly and removal without removing pump shaft or motor.] [EPDM coupling sleeve for variable-speed applications.]

F. Coupling Guard: Dual rated; ANSI B15.1, Section 8; OSHA 1910.219 approved; steel; removable; attached to mounting frame.

G. Mounting Frame: Welded-steel frame and cross members, factory fabricated from ASTM A 36/A 36M channels and angles. Fabricate to mount pump casing, coupling guard, and motor.

H. Motor: Single speed, secured to mounting frame, with adjustable alignment.

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.

Default motor characteristics are specified in Section 230513 "Common Motor Requirements for HVAC Equipment."

2. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."

Verify enclosure types with manufacturer of specified equipment. Delete "Enclosure" Subparagraph below if included in schedule on Drawings or in "Capacities and Characteristics" Paragraph below.

a. Enclosure: [Open, drip proof] [Totally enclosed, fan cooled] [Totally enclosed, air over] [Open, externally ventilated] [Totally enclosed, non ventilated] [Severe duty] [Explosion proof] [Dust-ignition-proof machine].

Retain "Enclosure Materials," "Motor Bearings," "Unusual Service Conditions," "Efficiency," "NEMA Design," and "Service Factor" subparagraphs below if options are available from pump manufacturers and are different from default requirements specified in Section 230513 "Common Motor Requirements for HVAC Equipment." Consider each subparagraph and retain only those that vary from default requirements.

b. Enclosure Materials: [Cast iron] [Cast aluminum] [Rolled steel].

Permanently lubricated ball bearings are available up through 5 hp. Larger motors have grease-lubricated ball bearings.

c. Motor Bearings: [Permanently lubricated] [Grease-lubricated] ball bearings.

d. Unusual Service Conditions:

1) Ambient Temperature: <Insert deg C>.

2) Altitude: <Insert feet (meters)> above sea level.

3) High humidity.

4) <Insert conditions>.

e. Efficiency: Premium efficient<, inverter-duty> <Insert designation>.

f. NEMA Design: <Insert designation>.

g. Service Factor: <Insert value>.

If Project has more than one type or configuration of separately coupled, base-mounted, end-suction centrifugal pump, delete "Capacities and Characteristics" Paragraph below and schedule pumps on Drawings.

I. Capacities and Characteristics:

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

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

3. Maximum Operating Pressure: [175 psig (1204 kPa)] [250 psig (1720 kPa)] [300 psig (2068 kPa)].

4. Maximum Continuous Operating Temperature: [225 deg F (107 deg C)] [250 deg F (120 deg C)] [400 deg F (205 deg C)].

5. Inlet and Outlet Size: <Insert NPS (DN)>.

6. Impeller Size: <Insert inches (mm)>.

7. Motor Speed: <Insert rpm>.

8. Motor Horsepower: <Insert value>.

9. Electrical Characteristics:

Flo Fab also offers motors with voltages of 3,300-, 11,000-, and 13,600-V ac.  Contact the factory. 

a. Volts: [120] [240] [208] [380] [460] [575] <Insert value>.

b. Phase: [Single] [Three].

c. Hertz: [60] [50].

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

e. Minimum Circuit Ampacity: <Insert value>.

f. Maximum Overcurrent Protection: <Insert amperage>.
See Editing Instruction No. 1 in the Evaluations for cautions about named manufacturers and products. For an explanation of options and Contractor's product selection procedures, see Section 016000 "Product Requirements."

PART 3 -  EXECUTION

3.1 EXAMINATION

Retain first two paragraphs below if required.

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

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

3.2 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, 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. If the Pump is mounted on base: providing templates for determining the location of anchor bolts and sleeves, level pump by utilizing the necessary shims and encase the base cement. 
E. Install the pump in a dry location and as close as possible to the source and as with as few discharge bends as possible.
F. Build a dam around base plate at least 2-1/2" high.
G. Mix the grout, using 1 part pure Portland cement and 2 parts building sand to avoid excessive shrinkage. This mix should require no more than 6 gallons of water per bag of cement. Let the mixture stand for several hours, remixing thoroughly before use without adding water.
H. Before grouting, surface of the rough concrete must be well saturated with water.
I. Pour sufficient grout to fill entire space under base, using a rod through the grout hole to release any air pockets.
J. To prevent cracking, protect grout against rapid drying by covering exposed surfaces with wet burlap for 2 days.
K. Let grout harden for several days.
L. Tighten anchor bolts and recheck alignment. Any misalignment, now and after pipe joints are made, must be corrected by placing shims between base and driver or pump feet.
M. The foundation must be strong enough to absorb vibrations and provide a rigid and permanent basis. This is essential for maintaining alignment of the unit direct coupling. A massive concrete on a solid foundation provides adequate support. Its importance must take account of soil type and weight of the unit Foundation should be sufficiently substantial to absorb any vibration and to form a permanent rigid support for the base plate. This is important in maintaining alignment of a direct connected unit.  Foundation bolts of suitable size should be embedded in the concrete, located by a drawing or template of the pump base. Pipe sleeves about two and on-half diameter larger than the bolts should be used to allow movement for final positioning of the bolts.
N. Check the alignment carefully after the foundation bolts have been properly tightened. Check alignment again after piping has been installed and the unit has been operating under conditions including temperature.

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

O. Equipment Mounting: 
Install Horizontal pumps with continuous-thread hanger rods and [elastomeric hangers] [spring hangers] [spring hangers with vertical-limit stop] of size required to support weight of 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."Retain this article only for separately coupled, end- and double-suction centrifugal pumps.

3.3 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 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.

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

3.4 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.

3.5 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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