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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. Submersible Sewage and Effluent pump System
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 SUBMERSIBLE SEWAGE AND EFFLUENT PUMP SYSTEM
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; S-SEW,-D-SEW,-T-SEW,-Q-SEW or comparable product by the following:

B. Description: Factory-assembled and tested, centrifugal, overhung impeller, single-stage, sewage and effluent handling submersible pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor shafts mounted vertically.

C. Pumps:

1. Type: [Sewage or Effluent handling Flo Fab Select Series] <Insert pump designation> as defined in centrifugal pumps above

2. Mounting: Submersible type

3. Number of Pumps: [one] [Two] [Three] [four] <Insert Number>.

D. See Pump schedule for details

The Flo Fab close-coupled, end-suction pump is fully serviceable at site without disturbing the piping connections.  
E. Pump Construction:

1. Casing: ASTM A48, Class 30, 

[Series FBK-FBC-LBK-LBC-FBV-BV-LBV-FNC cast iron] with [threaded companion-flange] or [flanged] connections.

[Series AS stainless steel], with [threaded companion-flange] or [flanged] connections.

In subparagraph below, 8-bladed impeller improves flow hydraulics, stabilizes flow and reduces turbulence. Manufactured by vacuum-cast foundry process that provides smooth waterways and dimensional control not found in sand casting.

2. Impeller: ASTM B 584, 

[Series FBK-FBC-LBK-LBC-FBV-BV-LBV-FNC cast iron] or 

[Series AS fiber glass plastic],or 
[Series FKO high chrome steel or ductile iron] vacuum-cast foundry process, open type; bladed, statically and dynamically balanced, keyed to shaft, and secured with a stainless steel bolt and washer. The impeller will be either 

Impeller type,

[Series FBK-FBC-LBK-LBC-FNC open Non-Clog type] or 

[Series FBV-BV--LBV vortex type ] suitable for solid or effluent handling liquid

3. The pumps must be able to handle spherical solids of  

[Series FBK-FBC-LBK-LBC 36mm 1.4 inches diameter] or 

[Series FBV- 52mm 2.0 inches diameter] or 

[Series BV- 55mm 2.2 inches diameter] or 

[Series LBV-65mm 2.7 inches diameter] 

[Series FNC-76mm 3 inches diameter] and the pump discharge must be a standard collar vertical positions. 

In subparagraph below, carbon steel clip-fitted, pin-locked bronze shaft sleeve extending through seal box prevents shaft wear and corrosion.  Elastomer gaskets seal both the shaft sleeve and the impeller cap screw to prevent shaft corrosion and isolate shaft from pumped liquid.

4. Pump Shaft: Stainless steel heat treated 410 slip-fitted, pin-locked bronze shaft sleeve extending through seal box. Elastomer gaskets to seal both the shaft sleeve and the impeller cap screw.
In "Mechanical Seal" subparagraph below, mechanical seal is suitable for service temperatures above 250 deg F (121 deg C). The "Viton" bellow is for a maximum working temperature of 300 deg F (149 deg C), a maximum working pressure of 250 psig (1724 kPa).  Optional: Maximum working temperature of 400 deg F (205 deg C), a maximum working pressure of 250 psig (1724 kPa), and for glycol solutions.

5. Mechanical Seals: The double mechanical seals of the shaft must be fitted a single spring operating in a cavity filled with oil. Fins at the rear pump housing of the drive must develop a pressure differential. This pressure differential must be transmitted to the oil in the seal cavity through a rubber diaphragm, producing a higher pressure inside the cavity of the joint immediately adjacent to the face of the seal in the casing of the pump forcing oil into the cavity of the joint to lubricate seal face. The faces must be rotating carbon and ceramic faces fixed. The hardware should be stainless steel.
[Series AS-LBV-LBK-LBC lower seal is carbon/ceramic and upper seal carbon/ceramic] or 

[Series BV-FBK-FBC-FBV-FKO-FNC, lower seal is silicon carbide and upper seal carbon/ceramic]

6. Coupling:  No coupling design.  Pump impeller directly connected to the motor shaft.

F. Motor: Single speed and rigidly mounted to pump casing with integral pump support, close coupled-pump motor, Submersible motor type.

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.

2. Single phase motors in air must be protected against overload. Three-phase motors in air must also have protection against an overload in the magnetic starter.
Default motor characteristics are specified in Section 230513 "Common Motor Requirements for HVAC Equipment."

3. 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: [Enclosed type submersible) [Severe duty] [Explosion proof] 

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.

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

c. Motor Bearings: Permanently 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: B <Insert designation>.

g. Service Factor: 1.25 <Insert value>.

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

Select motors to allow the pump to operate at maximum capacity without surpassing the amperage draw.

G. Capacities and Characteristics:

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

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

3. Maximum Operating Pressure: [175 psig (1204 kPa)] 
4. Maximum Continuous Operating Temperature: 104 deg F (40 deg C
5. Outlet Size: <Insert NPS (DN)>.

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

7. Motor Speed: <Insert rpm>.

8. Motor Horsepower: <Insert value>.

9. Electrical Characteristics:

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>.

1.1.1. Valves: The pumps shall be provided with a ball check valve, branded Flo Fab series CB. Each valve must be fitted with an NPT or flanged connection, designed for vertical and horizontal installations. The check valve must be specifically designed for handling sewage or effluent. The valve design shall be such that solids, fibrous material, abrasives, rags, etc., can pass through without the need for flow-cons flush. In the operation mode, the ball must not impede flow through the valve and must prevent deadlock. The ball must be made of iron coated hollow rubber or phenolic resisting materials that are normally found in sewers. The body of the access plate shall be cast iron, ASTM Class 30 and Class 125. All fasteners must be stainless steel 18-8.
1.1.2. Provide [One] [Two] [Three] or [Four] [One] [Two] [Three] or [Four] of these slide rail discharge elbows (one for each pump) This includes basic and self-releasing bends between the pumps and piping. Supports on top of the sump will guide for pump removal if needed.
1.1.3. These elbow sets to automatic lifts for each pump FLO FAB series BAF. 
1.1.4. [BAF0200-GRL for LBV40-LBV75-LBV215H-FGC15-FGC22] 
1.1.5. [BAF0300GRL for BV308-KO308] 
1.1.6. [BAF0200-150F-GRL for LBK75-LBC75-LBV215-LBK215-LBC215-BV215] 
1.1.7. [BAF0200-GRG for FGC37-FGC55] 
1.1.8. [BAF0300-GRF for FBV322-FBK-322-FBC322-FBV337-FBK337-FBC337] 
1.1.9. [BAF0400-GRF for FBV337-FBK-337-FBC337-FBV437-FBK437-FBC437] 
1.1.10. [BAF0400-GRN for FNC4110-FNC4150-FNC6110-FNC6150] 
1.1.11. Chain hoist and chain hooks: Provide and install lengths of load chain with galvanized hooks suitable for lifting well pumps for inspection and maintenance.
Steel Rectagular Lid Cover
1.1.12. The rectangular steel lid (cover) [____] mm [____] mm length x width x ([____] [____] mm [____] inch long x "wide x [____] inch thick) or round [____] [____] mm x mm ([____] "diameter x [____] inch thick) will include a manhole, vent, and the required holes for switches floats and will have two parts. It will be covered with a coat of alkyd primer. An access cover, minimum load of 1 MPa (150 psi) and the size described in the plans must be provided by the manufacturer of pumps. The steel frame must be repressed by 6.4 mm (1/4") steel with aluminum braces where needed.
1.1.13. Steel Solid Round Blank Cover type BS
The solid Blank steel cover shall be constructed of continuous mat ASTM  Flo Fab transferred manufacturing. No less than 1/4” inch thickness. The cover shall be black in color. The cover shall be mounted to the wet well with six 3/8 inch 300 series stainless steel fasteners. The cover rating is 300 lbs per square foot.

1.1.14. Fiberglass Solid Round Blank Cover type BF-GL-FSC
The solid Blank fiberglass cover shall be constructed of continuous mat ASTM D3753-99, Flo Fab resin transferred molded manufacturing. No less than 3/8” inch thickness. The cover shall be green in color. The cover shall be mounted to the wet well with six 3/8 inch 300 series stainless steel fasteners. The cover rating is 300 lbs per square foot.

1.1.15. Fiberglass Simplex Round Hinged Door Cover type FB-SC-GL
The fiberglass hinged door, cover shall be constructed of continuous mat, (Flo Fab) resin transferred molded manufactured. No less than 3/8 inch thickness. The cover shall be green in color. The cover shall be mounted with min six 300 series stainless steel fasteners. The access hatch cover shall have a lift handle and a means of locking. The hatch shall have a positive means of holding door open in the vertical position (Locking hold open arm) made of a non- corrosive material. All hard ware shall be of 300 series stainless steel. The cover shall be mounted with minimum of six 300 series stainless steel fasteners. The cover rating is 300 lbs per square foot.

1.1.16. Fiberglass Duplex  Round Hinged Door Covers type FB-DC-GL
The fiberglass hinged door, cover shall be constructed of continuous mat, (Flo Fab) resin transferred molded manufactured. No less than 3/8 inch thickness. The cover shall be green in color. The cover shall be mounted with min six 300 series stainless steel fasteners. The access hatch cover shall have a lift handle and a means of locking. The hatch shall have a positive means of holding door open in the vertical position (Locking hold open arm) made of a non- corrosive material. All hard ware shall be of 300 series stainless steel. The cover shall be mounted with minimum of six 300 series stainless steel fasteners. The cover rating is 300 lbs per square foot.

1.1.17. Steel Duplex Solid Round Blank Checkered Cover type BCP-LB-D
The solid steel checkered cover shall be constructed of continuous mat ASTM D3753-99, Flo Fab transferred manufacturing. No less than 1/4” inch thickness. The cover shall be black in color. The cover shall be mounted to the wet well with six 3/8 inch 300 series stainless steel fasteners. The cover rating is 300 lbs per square foot.

1.1.18. Steel Simplex Round Covers type SI-LB-S-00.250
The Simplex steel cover shall be constructed to min load ratings per site engineers. Shall have either powder coated finish, enamel painted coating or epoxy painted coating.  (ASTM A 36) structural steel plate . No less than 1/4” inch thickness .The cover shall be mounted to the wet well with six 3/8” 300 series stainless steel fasteners. Pump discharge to be 2” and Vent to be 3”. The cover rating is 300 lbs per square foot.

1.1.19. Steel Duplex Round Covers type DI-LB-S-00.250
The Duplex steel cover shall be constructed to min load ratings per site engineers. Shall have either powder coated finish, enamel painted coating or epoxy painted coating. (ASTM A 36) structural steel plate. No less than 1/4” inch thickness .The cover shall be mounted to the wet well with six 3/8” 300 series stainless steel fasteners. Pump discharge to be 2” and Vent to be 3”.The cover rating is 300 lbs per square foot.

1.1.20. Steel Simplex Round Hinged Door Covers type S-SC
The Simplex Steel hinged door, cover shall be constructed of continuous material, (Flo Fab) Steel No less than 3/8 inch thickness. The cover shall be black in color. The cover shall be mounted with min six 300 series stainless steel fasteners. The access hatch cover shall have a lift handle and a means of locking. The hatch shall have a positive means of holding door open in the vertical position (Locking hold open arm) made of a non- corrosive material. All hard ware shall be of 300 series stainless steel. The cover rating is 300 lbs per square foot.

1.1.21. Steel Duplex Round Hinged Door Covers type S-DC
The Duplex Steel hinged cover shall be constructed of 3/8 inch material for wet well of diameter from 24 inch to 48 inch. Material for 60 diameters and up will be of 3/8” all conforming to (ASTM A36). The access hatch shall have a positive means of holding door open in the vertical position (Locking hold open arm) made of a non-corrosive material. All hardware shall be of 300 series stainless steel. The cover shall be mounted with minimum of six 300 series stainless steel fasteners. The cover rating is 300 lbs per square foot.

1.1.22. Steel Simplex Round Hinged Door Covers Gasket Tight type S-SC-G
The Simplex cover shall be constructed of ¼ inch material for wet well of diameter from 24 inch to 48 inch. Material for 60 diameters and up will be of 3/8” all conforming to (ASTM A36). The access hatch shall have a positive means of holding door open in the vertical position (Locking hold open arm) made of a non-corrosive material and shall be gasketed. All hardware shall be of 300 series stainless steel. The cover shall be mounted with minimum of six 300 series stainless steel fasteners.  The cover rating is 300 lbs per square foot.

1.1.23. Steel Duplex Round Hinged Door Covers Gasket Tight type S-DC-G
The Duplex cover shall be constructed of 3/8 inch material for wet well of diameter from 24 inch to 48 inch. Material for 60 diameters and up will be of 3/8” all conforming to (ASTM A36). The hatch shall have a positive means of holding door open in the vertical position (Locking hold open arm) made of a non-corrosive material and shall be gasketed. All hardware shall be of 300 series stainless steel. The cover shall be mounted with minimum of six 300 series stainless steel fasteners. The cover rating is 300 lbs per square foot.

1.1.24. The set will form a compact unit including a cover adapted controls, a control panel and all useful hardware. Wiring between the panel and components will be the responsibility of the installer of pumps

1.1.25. The control panel is a NEMA-1 (USA) OR EEMAC-1 (CANADA) comprising:

1.1.25.1. Main switch on handle and on the door;

1.1.25.2. Sets of power fuses;

1.1.25.3. Magnetic starters with adjustable overload relay;

1.1.25.4. Transformer control if required with secondary fuses;

1.1.25.5. Operating mode selectors "Manual - Off - Auto" 
1.1.25.6. LEDs: Power light, pump functionality light;
1.1.25.7. Electrical alternator (duplex);
1.1.25.8. Terminal is planned for a dry contact for remote alarm;

1.1.25.9. Terminals for floats;

1.1.25.10. A visual and audible high level alarm with dry contact remote input.

1.1.26. The starting and stopping of pumps will be controlled by three, four, five, six floats with lifts NO contacts connected to the control panel. The cables will be floats of length [20] [30] [50] feet. A highest floats will be used to report the highest level of well water and trigger the alarm. These floats must also be provided with a tie ribbon of stainless steel for easy installation into a moist well.
1.1.26.1. Float system: model 720163, suspended, with weight # 720149.

1.1.27. Operation sequence: DSP for Duplex  Pump should be controlled by mechanical float(s) switches for liquid level control operating through the control panel of the pump:
1.1.27.1. FOR DUPLEX PUMP OPERATION
1.1.27.1.1. Float 1 (Level 1) Stop of pumps ( and alternates )

1.1.27.1.2. Float 2 (Level 2) Starts the pump

1.1.27.1.3. Float 3 (Level 3) Starts second pump 
1.1.27.1.4. Float 4 (High Level 4) Audible alarm.
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. Install the pump in a location and as close as possible to the source and as with as few discharge bends as possible.
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. Install check valve(s) and isolation valve(s) on discharge side of pumps.

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

a. Verify that pump is free to rotate by hand and that pump for handling  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.

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

4. Start motor.

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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