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SECTION 15185 - HYDRONIC PUMPS
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

Delete editor’s comments before submitting specifications for a project.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

Adjust list below to suit Project.

1. Close-coupled, in-line centrifugal pumps.

2. Close-coupled, end-suction centrifugal pumps.

3. Flexible coupled, horizontal, in-line centrifugal pumps.

4. Flexible coupled, vertical, in-line centrifugal pumps.

5. Flexible coupled, base-mounted, end-suction centrifugal pumps.

6. Flexible coupled, base-mounted, double-suction centrifugal pumps.

7. Flexible coupled, vertical-mounted, double-suction centrifugal pumps.

8. Flexible coupled, vertical-mounted, turbine centrifugal pumps.

9. Automatic condensate pumping units.

1.3 DEFINITIONS

Retain abbreviations that remain after this Section has been edited.

A. Buna-N:  Nitrile rubber.

B. EPT:  Ethylene propylene terpolymer.

1.4 SUBMITTALS

A. Product Data:  Include certified performance curves and rated capacities, operating characteristics, furnished specialties, final impeller dimensions, and accessories for each type of product indicated.  Indicate pump's operating point on curves.

B. Shop Drawings:  Show pump layout and connections.  Include setting drawings with templates for installing foundation and anchor bolts and other anchorages.

1. Wiring Diagrams:  Power, signal, and control wiring.

C. Operation and Maintenance Data:  Provide [ 3 ] <Insert number> bound copies of the operation and maintenance manuals for all pumps furnished under this section of the specifications.  Include normal, preventive and emergency operation and maintenance instructions.
1.5 QUALITY ASSURANCE

Some manufacturers may not offer all types required for a project.  Limit the number of suppliers to the minimum possible for ease of maintenance and stocking of spare parts.
A. Source Limitations:  Obtain all hydronic pumps through one source from a single manufacturer. If a manufacturer does not offer all pumps specified herein, limit the number of manufacturers to the minimum.
Retain first paragraph below to allow drawing details based on one manufacturer's product to establish requirements and still allow competition.  Coordinate with Division 1 requirements.

B. Product Options:  Drawings indicate size, profiles, and dimensional requirements of hydronic pumps and are based on the specific system indicated.  Refer to Division 1 Section "Product Requirements."

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

D. UL Compliance:  Comply with UL 778 for motor-operated water pumps.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Manufacturer's Preparation for Shipping:  Clean flanges and exposed machined metal surfaces and treat with anticorrosion compound after assembly and testing.  Protect flanges, pipe openings, and nozzles with wooden flange covers or with screwed-in plugs.

B. Store pumps in dry location.  Keep pumps in original shipping containers unit ready for installation or for temporary storage inside a weather proofed, conditioned enclosure or building.
C. Retain protective covers for flanges and protective coatings during storage.

D. Protect bearings and couplings against damage from dust, sand, grit, and other foreign matter.

E. Comply with pump manufacturer's written rigging instructions.

1.7 COORDINATION

Provide a detail on the drawings indicating detailed concrete base requirements.

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 3.

B. Concrete bases poured on existing concrete floors shall be doweled to the floor.  Locate dowels on 18” centers or fraction thereof.  A minimum of four dowels are required.

1.8 EXTRA MATERIALS

Extra materials may not be allowed for publicly funded projects.

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 subparagraph below to suit Project.

1. Mechanical Seals:  [One] <Insert number> mechanical seal(s) for each seal on each pump.

2. Flange Gaskets:  [One] <Insert number> of full face flange gaskets for each size for 25% of the total or fraction thereof.

PART 2 -  PRODUCTS

For pumps that will be operated in a variable speed mode, change motor specification to only those motors specifically designed to work with adjustable speed drives.

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

The purpose of listing manufacturers is to inform contractors of manufacturers with the capacity to provide the product(s) specified.  Long lists should be edited to a modest length representing general geographical availability.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:  

2.2 CLOSE-COUPLED, IN-LINE CENTRIFUGAL PUMPS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. Armstrong Pumps Inc.

2. Aurora Pump; Division of Pentair Pump Group.

3. Bell & Gossett; Div. of ITT Industries.

4. Burks Pumps; Div. of Crane Pumps & Systems.

5. Demming Div.; Crane Co.

6. Flowserve Corporation; Div. of Ingersoll-Dresser Pumps.

7. Grundfos Pumps Corporation.

8. Little Giant Pump Co.; Subsidiary of Tecumseh Products Co.

9. MEPCO (Marshall Engineered Products Co.).

10. PACO Pumps.

11. Patterson Pump Co.; a Subsidiary of The Gorman-Rupp Co.

12. Peerless Pump; a Member of the Sterling Fluid Systems Group.

13. Taco, Inc.

14. Thrush Company Inc.

15. Weinman; Div. of Crane Pumps & Systems.

16. <Insert manufacturer's name.>

B. Description:  Factory-assembled and -tested, centrifugal, overhung-impeller, close-coupled, in-line pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor shafts mounted horizontally or vertically.  Rate pump for [860-kPa (125-psig)] [1204-kPa (175-psig)] [1720-kPa (250-psig)] minimum working pressure and a continuous water temperature of [93 deg C (200 deg F)] [107 deg C (225 deg F)] [121 deg C (250 deg F)].

All pumps, particularly smaller pumps may not have wear rings.  Some manufacturers prefer to offer pumps without wear rings for pricing considerations.  Confirm, before specifying, if wear rings are available for casing and/or impellor. 

C. Pump Construction:

1. Casing:  Radially split, cast iron, with [replaceable bronze casing wear ring,] threaded gage tappings at inlet and outlet, and threaded [companion-flange] [union end] connections.

2. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, [replaceable bronze impeller wear ring] and secured with a locking cap screw.  Trim impeller to match specified performance.

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

In subparagraph below, select first option for temperature rating of 225 deg F (107 deg C); select second option for 250 deg F (121 deg C).

4. Mechanical Seal:  Carbon rotating ring against a ceramic seat held by a stainless-steel spring, and [Buna-N] [EPT] bellows and gasket.  Include water slinger on shaft between motor and seal.

Select subparagraph above or first subparagraph below.  Packing seal is rated for 200 deg F (93 deg C).

5. Packing Seal:  Stuffing box, with a minimum of four rings of graphite-impregnated braided yarn with bronze lantern ring between center two graphite rings, and bronze packing gland.

6. Pump Bearings:  [Permanently lubricated ball bearings] [Oil lubricated; bronze-journal or thrust type] [Grease-lubricated ball bearing].
Permanently lubricated ball bearings are available up through 5 hp.  Larger motors have grease-lubricated ball bearings.

D. Motor:  Single speed, with [permanently lubricated] [grease-lubricated] ball bearings, unless otherwise indicated; and rigidly mounted to pump casing.  Comply with requirements in Division 15 Section "Motors."

Delete paragraph and associated subparagraphs below and schedule pumps on Drawings.

All items in this list should be in the schedule.

E. Capacities and Characteristics:

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

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

3. Maximum Operating Pressure:  [860 kPa (125 psig)] [1204 kPa (175 psig)] [1720 kPa (250 psig)].

4. Maximum Continuous Operating Temperature:  [93 deg C (200 deg F)] [107 deg C (225 deg F)] [121 deg C (250 deg F)].

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

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

7. Motor Speed:  <Insert rpm.>

8. Motor Horsepower:  <Insert value.>

9. Electrical Characteristics:

a. Volts:  [120] [240] <Insert value>.

b. Phase:  [Single] [Three].

c. Hertz:  60.

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

e. Minimum Circuit Ampacity:  <Insert value.>

f. Maximum Overcurrent Protection:  <Insert value.>

10. Add notes to the schedule if additional information is required to obtain the correct pump, such as glycol or other brines are being handled.

2.3 CLOSE-COUPLED, END-SUCTION CENTRIFUGAL PUMPS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. American-Marsh Pumps.

2. Armstrong Pumps Inc.

3. Aurora Pump; Division of Pentair Pump Group.

4. Bell & Gossett; Div. of ITT Industries.

5. Buffalo Pumps, Inc.; an Ampco Pittsburgh Co.

6. Burks Pumps; Div. of Crane Pumps & Systems.

7. Deming Pumps; Div. of Crane Pumps & Systems.

8. Flowserve Corporation; Div. of Ingersoll-Dresser Pumps.

9. Goulds Pumps; Water Technologies Group.

10. Lancaster Pump.

11. MEPCO (Marshall Engineered Products Co.).

12. PACO Pumps.

13. Patterson Pump Co.; a Subsidiary of The Gorman-Rupp Co.

14. Peerless Pump; a Member of the Sterling Fluid Systems Group.

15. Scot Pump; Div. of Ardox Corp.

16. Taco, Inc.

17. Thrush Company Inc.

18. Weinman; Div. of Crane Pumps & Systems.

19. <Insert manufacturer's name.>

B. Description:  Factory-assembled and -tested, centrifugal, overhung-impeller, close-coupled, end-suction pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor shafts mounted horizontally.  Rate pump for [860-kPa (125-psig)] [1204-kPa (175-psig)] minimum working pressure and a continuous water temperature of [107 deg C (225 deg F)] [121 deg C (250 deg F)].

All pumps, particularly smaller pumps may not have wear rings.  Some manufacturers prefer to offer pumps without wear rings for pricing considerations.  Confirm, before specifying, if wear rings are available for casing and/or impellor.

C. Pump Construction:

1. Casing:  Radially split, cast iron, with[ replaceable bronze wear ring,] drain plug at bottom and air vent at top of volute, threaded gage tappings at inlet and outlet, and [threaded companion-flange] [flanged] connections.

2. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, [replaceable bronze impeller wear ring] and secured with a locking cap screw.  Trim impeller to match specified performance.

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

In subparagraph below, select first option for temperature rating of 225 deg F (107 deg C); select second option for 250 deg F (121 deg C).

4. Mechanical Seal:  Carbon rotating ring against a ceramic seat held by a stainless-steel spring, and [Buna-N] [EPT] bellows and gasket.  Include water slinger on shaft between motor and seal.

5. Pump Bearings:  [Permanently lubricated ball bearings] [Grease-lubricated ball bearing] Oil lubricated; bronze-journal or thrust type].

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

6. Motor:  Single speed, with [permanently lubricated] [grease-lubricated] ball bearings, unless otherwise indicated; rigidly mounted to pump casing with integral pump support.  Comply with requirements in Division 15 Section "Motors."

Delete paragraph and associated subparagraphs below and schedule pumps on Drawings.

D. Capacities and Characteristics:

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

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

3. Maximum Operating Pressure:  [860 kPa (125 psig)] [1204 kPa (175 psig)].

4. Maximum Continuous Operating Temperature:  [107 deg C (225 deg F)] [121 deg C (250 deg F)].

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

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

7. Motor Speed:  <Insert rpm.>

8. Motor Horsepower:  <Insert value.>

9. Electrical Characteristics:

a. Volts:  [120] [240] <Insert value>.

b. Phase:  [Single] [Three].

c. Hertz:  60.

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

e. Minimum Circuit Ampacity:  <Insert value.>

f. Maximum Overcurrent Protection:  <Insert value.>

10. Add notes to the schedule if additional information is required to obtain the correct pump, such as glycol or other brines are being handled.

2.4 FLEXIBLE COUPLED, HORIZONTAL, IN-LINE CENTRIFUGAL PUMPS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. Armstrong Pumps Inc.

2. Aurora Pump; Division of Pentair Pump Group.

3. Bell & Gossett; Div. of ITT Industries.

4. Flowserve Corporation; Div. of Ingersoll-Dresser Pumps.

5. Grundfos Pumps Corporation.

6. MEPCO (Marshall Engineered Products Co.).

7. PACO Pumps.

8. Taco, Inc.

9. Thrush Company Inc.

10. <Insert manufacturer's name.>

B. Description:  Factory-assembled and -tested, centrifugal, overhung-impeller, separately coupled, in-line pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor shafts mounted horizontally.  Rate pump for [860-kPa (125-psig)] [1204-kPa (175-psig)] minimum working pressure and a continuous water temperature of [107 deg C (225 deg F)] [121 deg C (250 deg F)].

All pumps, particularly smaller pumps may not have wear rings.  Some manufacturers prefer to offer pumps without wear rings for pricing considerations.  Confirm, before specifying, if wear rings are available for casing and/or impellor.

C. Pump Construction:

1. Casing:  Radially split, cast iron, with[ replaceable bronze casing wear rings,] drain plug at bottom and air vent at top of volute, threaded gage tappings at inlet and outlet, and [threaded companion-flange] [flanged] connections.

2. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, [replaceable bronze impeller wear ring] and secured with a locking cap screw.  Trim impeller to match specified performance.

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

In subparagraph below, select first option for temperature rating of 225 deg F (107 deg C); select second option for 250 deg F (121 deg C).

4. Mechanical Seal:  Carbon rotating ring against a ceramic seat held by a stainless-steel spring, and [Buna-N] [EPT] bellows and gasket.  Include water slinger on shaft between motor and seal.

5. Pump Bearings:  [Permanently lubricated ball bearings] [Grease-lubricated ball bearing] Oil lubricated; bronze-journal or thrust type].

6. Shaft Coupling:  [Molded rubber insert with interlocking spider] [Interlocking frame with interconnecting springs] capable of absorbing vibration.

7. Shaft Coupling:  [Molded rubber insert with interlocking spider] [Interlocking frame with interconnecting springs] capable of absorbing vibration.

D. Motor:  Single speed, with [permanently lubricated ball] [oil-lubricated sleeve] bearings, unless otherwise indicated; and [resiliently] [rigidly] mounted to pump casing.  Comply with requirements in Division 15 Section "Motors."

Delete paragraph and associated subparagraphs below and schedule pumps on Drawings.

D.
Capacities and Characteristics:

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

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

3. Maximum Operating Pressure:  [860 kPa (125 psig)] [1204 kPa (175 psig)].

4. Maximum Continuous Operating Temperature:  [107 deg C (225 deg F)] [121 deg C (250 deg F)].

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

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

7. Motor Speed:  <Insert rpm.>

8. Motor Horsepower:  <Insert value.>

9. Electrical Characteristics:

a. Volts:  [120] [240] <Insert value>.

b. Phase:  [Single] [Three].

c. Hertz:  60.

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

e. Minimum Circuit Ampacity:  <Insert value.>

f. Maximum Overcurrent Protection:  <Insert value.>

10. Add notes to the schedule if additional information is required to obtain the correct pump, such as glycol or other brines are being handled.

2.5 FLEXIBLE COUPLED, VERTICAL, IN-LINE CENTRIFUGAL PUMPS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. Armstrong Pumps Inc.

2. Aurora Pump; Division of Pentair Pump Group.

3. Bell & Gossett; Div. of ITT Industries.

4. Burks Pumps; Div. of Crane Pumps & Systems.

5. Deming Pumps; Div. of Crane Pumps & Systems.

6. Flowserve Corporation; Div. of Ingersoll-Dresser Pumps.

7. MEPCO (Marshall Engineered Products Co.).

8. PACO Pumps.

9. Patterson Pump Co.; a Subsidiary of The Gorman-Rupp Co.

10. Thrush Company Inc.

11. Weinman; Div. of Crane Pumps & Systems.

12. <Insert manufacturer's name.>

B.
Description:  Factory-assembled and -tested, centrifugal, overhung-impeller, separately coupled, in-line pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor shafts mounted vertically.  Rate pump for [860-kPa (125-psig)] [1204-kPa (175-psig)] [1720-kPa (250-psig)] minimum working pressure and a continuous water temperature of [93 deg C (200 deg F)] [107 deg C (225 deg F)] [121 deg C (250 deg F)].

C.
Pump Construction:

13. Casing:  Radially split, cast iron, with [replaceable bronze casing wear ring,] threaded gage tappings at inlet and outlet, and threaded [companion-flange] [union end] connections.

14. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, [replaceable bronze impeller wear ring] and secured with a locking cap screw.  Trim impeller to match specified performance.

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

In subparagraph below, select first option for temperature rating of 225 deg F (107 deg C); select second option for 250 deg F (121 deg C).

16. Mechanical Seal:  Carbon rotating ring against a ceramic seat held by a stainless-steel spring, and [Buna-N] [EPT] bellows and gasket.  Include water slinger on shaft between motor and seal.

Select subparagraph above or first subparagraph below.  Packing seal is rated for 200 deg F (93 deg C).

17. Packing Seal:  Stuffing box, with a minimum of four rings of graphite-impregnated braided yarn with bronze lantern ring between center two graphite rings, and bronze packing gland.

18. Pump Bearings:  [Permanently lubricated ball bearings] [Oil lubricated; bronze-journal or thrust type]. [Grease-lubricated ball bearing]. 
19. Shaft Coupling:  Axially split spacer coupling.

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

D.
Motor:  Single speed, with [permanently lubricated] [grease-lubricated] ball bearings, unless otherwise indicated; rigidly mounted to pump casing with lifting eye and supporting lugs in motor enclosure.  Comply with requirements in Division 15 Section "Motors."

Delete paragraph and associated subparagraphs below and schedule pumps on Drawings.

E.
Capacities and Characteristics:

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

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

22. Maximum Operating Pressure:  [860 kPa (125 psig)] [1204 kPa (175 psig)] [1720 kPa (250 psig)].

23. Maximum Continuous Operating Temperature:  [93 deg C (200 deg F)] [107 deg C (225 deg F)] [121 deg C (250 deg F)].

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

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

26. Motor Speed:  <Insert rpm.>

27. Motor Horsepower:  <Insert value.>

28. Electrical Characteristics:

a. Volts:  [120] [240] <Insert value>.

b. Phase:  [Single] [Three].

c. Hertz:  60.

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

e. Minimum Circuit Ampacity:  <Insert value.>

f. Maximum Overcurrent Protection:  <Insert value.>

29. Add notes to the schedule if additional information is required to obtain the correct pump, such as glycol or other brines are being handled.

2.6 FLEXIBLE COUPLED, BASE-MOUNTED, END-SUCTION CENTRIFUGAL PUMPS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. American-Marsh Pumps.

2. Armstrong Pumps Inc.

3. Aurora Pump; Division of Pentair Pump Group.

4. Bell & Gossett; Div. of ITT Industries.

5. Buffalo Pumps, Inc.; an Ampco Pittsburgh Co.

6. Burks Pumps; Div. of Crane Pumps & Systems.

7. Deming Pumps; Div. of Crane Pumps & Systems.

8. Flowserve Corporation; Div. of Ingersoll-Dresser Pumps.

9. MEPCO (Marshall Engineered Products Co.).

10. PACO Pumps.

11. Scot Pump; Div. of Ardox Corp.

12. Taco, Inc.

13. Thrush Company Inc.

14. Weinman; Div. of Crane Pumps & Systems.

15. <Insert manufacturer's name.>

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.  Rate pump for [860-kPa (125-psig)] [1204-kPa (175-psig)] [1720-kPa (250-psig)] minimum working pressure and a continuous water temperature of [93 deg C (200 deg F)] [107 deg C (225 deg F)] [121 deg C (250 deg F)].

C. Pump Construction:

All pumps, particularly smaller pumps may not have wear rings.  Some manufacturers prefer to offer pumps without wear rings for pricing considerations.  Confirm, before specifying, if wear rings are available for casing and/or impellor. 
1. Casing:  Radially split, cast iron, with [replaceable bronze 
casing wear ring] 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 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, [replaceable bronze impeller wear ring] and secured with a locking cap screw.  Trim impeller to match specified performance.

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

In subparagraph below, select first option for temperature rating of 225 deg F (107 deg C); select second option for 250 deg F (121 deg C).

4. Mechanical Seal:  Carbon rotating ring against a ceramic seat held by a stainless-steel spring, and [Buna-N] [EPT] bellows and gasket.

Select subparagraph above or first subparagraph below.  Packing seal is rated for 200 deg F (93 deg C).

5. Packing Seal:  Stuffing box, with a minimum of four rings of graphite-impregnated braided yarn with bronze lantern ring between center two graphite rings, and bronze packing gland.

6. Pump Bearings:  Grease-lubricated ball bearings contained 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 above.

7. 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].

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

9. 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.

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

D. Motor:  Single speed, with [permanently lubricated] [grease-lubricated] ball bearings, unless otherwise indicated; secured to mounting frame, with adjustable alignment.  Comply with requirements in Division 15 Section "Motors."

Delete paragraph and associated subparagraphs below and schedule pumps on Drawings.

E. Capacities and Characteristics:

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

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

3. Maximum Operating Pressure:  [860 kPa (125 psig)] [1204 kPa (175 psig)] [1720 kPa (250 psig)].

4. Maximum Continuous Operating Temperature:  [93 deg C (200 deg F)] [107 deg C (225 deg F)] [121 deg C (250 deg F)].

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

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

7. Motor Speed:  <Insert rpm.>

8. Motor Horsepower:  <Insert value.>

9. Electrical Characteristics:

a. Volts:  [120] [240] <Insert value>.

b. Phase:  [Single] [Three].

c. Hertz:  60.

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

e. Minimum Circuit Ampacity:  <Insert value.>

f. Maximum Overcurrent Protection:  <Insert value.>

10. Add notes to the schedule if additional information is required to obtain the correct pump. such as glycol or other brines are being handled.

2.7 FLEXIBLE COUPLED, BASE-MOUNTED, DOUBLE-SUCTION CENTRIFUGAL PUMPS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. American-Marsh Pumps.

2. Armstrong Pumps Inc.

3. Aurora Pump; Division of Pentair Pump Group.

4. Bell & Gossett; Div. of ITT Industries.

5. Buffalo Pumps, Inc.; an Ampco Pittsburgh Co.

6. Flowserve Corporation; Div. of Ingersoll-Dresser Pumps.

7. MEPCO (Marshall Engineered Products Co.).

8. PACO Pumps.

9. Patterson Pump Co.; a Subsidiary of The Gorman-Rupp Co.

10. Taco, Inc.

11. Weinman; Div. of Crane Pumps & Systems.

12. <Insert manufacturer's name.>

B. Description:  Factory-assembled and -tested, centrifugal, impeller-between-bearings, separately coupled, double-suction pump as defined in HI 1.1-1.2 and HI 1.3; designed for base mounting, with pump and motor shafts horizontal.  Rate pump for [860-kPa (125-psig)] [1204-kPa (175-psig)] [1720-kPa (250-psig)] minimum working pressure and a continuous water temperature of [93 deg C (200 deg F)] [107 deg C (225 deg F)] [121 deg C (250 deg F)].

C. Pump Construction:

Not all manufacturers provide casing supports that allow removal and replacement of impeller without disconnecting piping.  If selecting this option, also select the drop-out coupling described below.

1. Casing:  [Diagonally] [Horizontally] split, cast iron, with[ replaceable bronze casing wear rings,] threaded gage tappings at inlet and outlet, drain plug at bottom and air vent at top of volute, and ASME B16.1, Class [125] [250] flanges.[  Casing supports shall allow removal and replacement of impeller without disconnecting piping.]

2. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, [with replaceable bronze impellor wear rings,] keyed to shaft and held in place by [stainless steel], [copper-alloy] [threaded shaft sleeves.]  Trim impeller to match specified performance.

3. Pump Shaft:  Stainless steel.

In subparagraph below, select first option for temperature rating of 225 deg F (107 deg C); select second option for 250 deg F (121 deg C).

4. Mechanical Seal:  Carbon rotating ring against a ceramic seat held by a stainless-steel spring, and [Buna-N] [EPT] bellows and gasket.

Select subparagraph above or first subparagraph below.  Packing seal is rated for 200 deg F (93 deg C).

5. Packing Seal:  Stuffing box, with a minimum of four rings of graphite-impregnated braided yarn with bronze lantern ring between center two graphite rings, and bronze packing gland.  [Provide lantern rings] [fed from the pump volute] [fed from separate source, see plans].
6. Pump Bearings:  Self aligning grease-lubricated ball bearings contained 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 casing support described above.

D. 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].

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

F. Mounting Frame:  [Cast iron base plate with integral drip lip].  [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.

G. Motor:  Single speed, with grease-lubricated ball bearings, unless otherwise indicated; secured to mounting frame, with adjustable alignment.  Comply with requirements in Division 15 Section "Motors."

Delete paragraph and associated subparagraphs below and schedule pumps on Drawings.

H. Capacities and Characteristics:

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

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

3. Maximum Operating Pressure:  [860 kPa (125 psig)] [1204 kPa (175 psig)] [1720 kPa (250 psig)].

4. Maximum Continuous Operating Temperature:  [93 deg C (200 deg F)] [107 deg C (225 deg F)] [121 deg C (250 deg F)].

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

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

7. Motor Speed:  <Insert rpm.>

8. Motor Horsepower:  <Insert value.>

9. Electrical Characteristics:

a. Volts:  [120] [240] <Insert value>.

b. Phase:  [Single] [Three].

c. Hertz:  60.

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

e. Minimum Circuit Ampacity:  <Insert value.>

f. Maximum Overcurrent Protection:  <Insert value.>

10. Add notes to the schedule if additional information is required to obtain the correct pump, such as glycol or other brines are being handled.

2.8 FLEXIBLE COUPLED, VERTICAL-MOUNTED, DOUBLE-SUCTION CENTRIFUGAL PUMPS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. Armstrong Pumps Inc.

2. Aurora Pump; Division of Pentair Pump Group.

3. Bell & Gossett; Div. of ITT Industries.

4. Buffalo Pumps, Inc.; an Ampco Pittsburgh Co.

5. Fairbanks Morse; Division of Pentair Pump Group.

6. Flowserve Corporation; Div. of Ingersoll-Dresser Pumps.

7. MEPCO (Marshall Engineered Products Co.).

8. PACO Pumps.

9. Taco, Inc.

10. <Insert manufacturer's name.>

B. Description:  Factory-assembled and -tested, centrifugal, impeller-between-bearings, separately coupled, double-suction pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor shafts mounted vertically.  Rate pump for [860-kPa (125-psig)] [1204-kPa (175-psig)] [1720-kPa (250-psig)] minimum working pressure and a continuous water temperature of [93 deg C (200 deg F)] [107 deg C (225 deg F)] [121 deg C (250 deg F)].

C. Pump Construction:

1. Casing:  [Radially], [Vertically] split, cast iron, with[ replaceable bronze wear casing rings,] threaded gage tappings at inlet and outlet, drain plug at bottom of volute, mounting support, and ASME B16.1, Class [125] [250] flanges.
2. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, [with replaceable bronze impellor wear rings,] keyed to shaft and held in place by [stainless steel], [copper-alloy] [threaded shaft sleeves.]  Trim impeller to match specified performance.

3. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, [threaded shaft sleeves] keyed to shaft and held in place by [stainless steel], [copper-alloy].  Trim impeller to match specified performance.

4. Pump Shaft:  Stainless steel.

In subparagraph below, select first option for temperature rating of 225 deg F (107 deg C); select second option for 250 deg F (121 deg C).

5. Mechanical Seal:  Carbon rotating ring against a ceramic seat held by a stainless-steel spring, and [Buna-N] [EPT] bellows and gasket.

Select subparagraph above or first subparagraph below.  Packing seal is rated for 200 deg F (93 deg C).

6. Packing Seal:  Stuffing box, with a minimum of four rings of graphite-impregnated braided yarn with bronze lantern ring between center two graphite rings, and bronze packing gland.  [Provide lantern rings] [fed from the pump volute] [fed from separate source, see plans].

7. Pump Bearings:  Self aligning grease-lubricated ball bearings contained in cast-iron housing with grease fittings.

D. Shaft Coupling:  Molded rubber insert and interlocking spider capable of absorbing vibration.

E. Motor:  Single speed, with grease-lubricated ball bearings, unless otherwise indicated; secured to casing.  Comply with requirements in Division 15 Section "Motors."

F. Mounting Frame:  Frame shall be integrally cast with the main pump housing.  Motor shall be molded on an extension integrally cast with the main pump housing.

Delete paragraph and associated subparagraphs below and schedule pumps on Drawings.

G. Capacities and Characteristics:

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

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

3. Maximum Operating Pressure:  [860 kPa (125 psig)] [1204 kPa (175 psig)] [1720 kPa (250 psig)].

4. Maximum Continuous Operating Temperature:  [93 deg C (200 deg F)] [107 deg C (225 deg F)] [121 deg C (250 deg F)].

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

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

7. Motor Speed:  <Insert rpm.>

8. Motor Horsepower:  <Insert value.>

9. Electrical Characteristics:

a. Volts:  [120] [240] <Insert value>.

b. Phase:  [Single] [Three].

c. Hertz:  60.

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

e. Minimum Circuit Ampacity:  <Insert value.>

f. Maximum Overcurrent Protection:  <Insert value.>

10. Add notes to the schedule if additional information is required to obtain the correct pump, such as glycol or other brines are being handled.

2.9 FLEXIBLE COUPLED, VERTICAL-MOUNTED, TURBINE /CENTRIFUGAL PUMPS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. American-Marsh Pumps.

2. Armstrong Pumps Inc.

3. Aurora Pump; Division of Pentair Pump Group.

4. Bell & Gossett; Div. of ITT Industries.

5. Burks Pumps; Div. of Crane Pumps & Systems.

6. Deming Pumps; Div. of Crane Pumps & Systems.

7. Fairbanks Morse; Division of Pentair Pump Group.

8. Flowserve Corporation; Div. of Ingersoll-Dresser Pumps.

9. MEPCO (Marshall Engineered Products Co.).

10. PACO Pumps.

11. Patterson Pump Co.; a Subsidiary of The Gorman-Rupp Co.

12. Weinman; Div. of Crane Pumps & Systems.

13. <Insert manufacturer's name.>

B. Description:  Factory-assembled and -tested, [single-stage] [multistage], centrifugal, impeller-between-bearings, end-suction pump as defined in HI 2.1-2.2 and HI 2.3; designed for installation with pump and motor shafts mounted vertically and projecting into a sump.  Rate pump for [860-kPa (125-psig)] [1204-kPa (175-psig)] minimum working pressure and a continuous water temperature of 93 deg C (200 deg F).

C. Pump Construction:

1. Pump Bowl:  Cast iron, with [replaceable bronze casing wear ring,] [cone] [basket] strainer, and suction bell.[Water passages of intermediate bowls shall be coated with porcelain enamel.]

2. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, [replaceable bronze impeller wear ring] and keyed to shaft. Trim impeller to match specified performance.

3. Pump Shaft:  [Carbon] [Stainless] steel sized per AWWA E-101.

4. Pump Bearings:  Water-lubricated bronze and rubber sleeve bearings contained in cast-iron housing.

5. Pump Column:  ASTM A 53/A 53M, Grade B steel pipe.

6. Mechanical Seal:  Carbon rotating ring against a ceramic seat held by a stainless-steel spring, and Buna-N bellows and gasket.  Seal shall be replaceable without removing the motor or disturbing the piping.

Select subparagraph above or below.

7. Packing Seal:  Stuffing box, with a minimum of four rings of graphite-impregnated braided yarn with bronze lantern ring between center two graphite rings, and bronze packing gland.

D. Shaft Coupling:  Keyed with locking collets.

E. Discharge Head:  ASME B16.1, Class [125] [250] discharge flange with threaded gage tapping.  Top of discharge head shall have a registered fit to accurately locate the driver.

F. Drive Ratchet:  Nonreversing ratchet.

If motor is exposed outdoors, specify motor heaters below to keep winding dry.  Heaters should be fed electrically from a secure source ahead of the motor starter.

G. Hollow Shaft Motor:  Single speed, with grease-lubricated ball bearings, unless otherwise indicated; secured to discharge head.  Comply with requirements in Division 15 Section "Motors." [Motor winding heaters with integral thermostat].
Delete paragraph and subparagraphs below and associated schedule pumps on Drawings.

H. Capacities and Characteristics:

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

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

3. Minimum Static Head:  <Insert kPa (feet).>

4. Maximum Operating Pressure:  [860 kPa (125 psig)] [1204 kPa (175 psig)].

5. Maximum Continuous Operating Temperature:  93 deg C (200 deg F).

6. Outlet Size:  <Insert DN (NPS).>

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

8. Motor Speed:  <Insert rpm.>

9. Motor Horsepower:  <Insert value.>

10. Electrical Characteristics:

a. Volts:  [120] [240] <Insert value>.

b. Phase:  [Single] [Three].

c. Hertz:  60.

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

e. Minimum Circuit Ampacity:  <Insert value.>

f. Maximum Overcurrent Protection:  <Insert value.>

11. Add notes to the schedule if additional information is required to obtain the correct pump, such as glycol or other brines are being handled.

2.10 AUTOMATIC CONDENSATE RETURN PUMPING UNITS

Units in this Article are complete with pump, basin, and controls and have limited applications and small capacity.  These units are used only to pump air conditioning equipment condensate, not steam condensate.
A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. Aurora Pump; Division of Pentair Pump Group.

2. Beckett Corporation.

3. Flowserve Corporation; Div. of Ingersoll-Dresser Pumps.

4. Hartell Pumps Div.; Milton Roy Co.

5. Little Giant Pump Co.; Subsidiary of Tecumseh Products Co.

6. MEPCO (Marshall Engineered Products Co.).

7. <Insert manufacturer's name.>

B. Description:  Packaged units with corrosion-resistant pump, plastic tank with cover, and automatic controls.  Include factory- or field-installed check valve and a 1800-mm- (72-inch-) minimum, electrical power cord with plug.

2.11 PUMP SPECIALTY FITTINGS

See the Evaluations for cautions about pump specialty fittings.  In this Article, select ductile-iron body for 300-psig (2060-kPa) pressure rating.

Make sure that the suction diffuser is the same size as the adjacent piping, which may be larger than the pump section.

A. Suction Diffuser:  Angle pattern, [1204-kPa (175-psig)] [2060-kPa (300-psig)] pressure rating, [cast] [ductile]-iron body and end cap, pump-inlet fitting; with bronze startup and bronze or stainless-steel permanent strainers; bronze or stainless-steel straightening vanes; drain plug; and factory-fabricated support.  Suction diffuser shall be suction piping size.
B. Triple-Duty Valve:  Angle or straight pattern, [1204-kPa (175-psig)] [2060-kPa (300-psig)] pressure rating, [cast] [ductile]-iron body, pump-discharge fitting; with drain plug and bronze-fitted shutoff, balancing, and check valve features.  Brass gage ports with integral check valve, and orifice for flow measurement.

PART 3 -  EXECUTION

3.1 EXAMINATION

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

Delete first two paragraphs below if not 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.

3.2 CONCRETE BASES

Coordinate sizes and locations of concrete bases.  Verify structural requirements with structural engineer.

A. Install concrete bases of dimensions indicated for pumps and controllers.  Refer to Division 15 Section "Basic Mechanical Materials and Methods."

Revise subparagraphs below based on installed equipment.  Indicate dowel-rod quantity, size, and spacing on Drawings.

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 450-mm (18-inch) centers around full perimeter of base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

B. Cast-in-place concrete materials and placement requirements are specified in Division 3.

3.3 PUMP INSTALLATION

In first paragraph below, select HI 1.4 for centrifugal pumps or HI 2.4 for vertical-mounted, turbine centrifugal pumps.

A. Comply with [HI 1.4] [HI 2.4].

B. Install pumps with access for periodic maintenance including removal of 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. Install continuous-thread hanger rods and [elastomeric hangers] [spring hangers] [spring hangers with vertical-limit stop] of sufficient size to support pump weight.  Vibration isolation devices are specified in Division 15 Section "Mechanical Vibration and Seismic Controls."  Fabricate brackets or supports as required.  Hanger and support materials are specified in Division 15 Section "Hangers and Supports."

E. Suspend vertically mounted, in-line centrifugal pumps independent of piping.  Install pumps with motor and pump shafts vertical.  Use continuous-thread hanger rods and [elastomeric hangers] [spring hangers] [spring hangers with vertical-limit stop] of sufficient size to support pump weight.  Vibration isolation devices are specified in Division 15 Section "Mechanical Vibration and Seismic Controls."  Hanger and support materials are specified in Division 15 Section "Hangers and Supports."

First paragraph and subparagraphs below are for base-mounted pumps that require design considerations for size, mass, and isolation from other structural members.  A foundation is not an inertia base.  Design and detail inertia bases on Drawings.

F. Set base-mounted pumps on concrete foundation.  Disconnect coupling before setting.  Do not reconnect couplings until alignment procedure is complete.

1. Support pump baseplate on rectangular metal blocks and shims, or on metal wedges with small taper, at points near foundation bolts to provide a gap of 19 to 38 mm (3/4 to 1-1/2 inches) between pump base and foundation for grouting.

2. Adjust metal supports or wedges until pump and driver shafts are level.  Check coupling faces and suction and discharge flanges of pump to verify that they are level and plumb.

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

3.4 ALIGNMENT

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

A. Align pump and motor shafts and piping connections after setting on foundation, grout has been set and foundation bolts have been tightened, and piping connections have been made.

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

In first paragraph below, select appropriate option for specified pump.  First option applies to centrifugal pumps; second option, to vertical-mounted, turbine centrifugal pumps.

C. Adjust pump and motor shafts for angular and offset alignment by methods specified in [HI 1.1-1.5, "Centrifugal Pumps for Nomenclature, Definitions, Application and Operation] [HI 2.1-2.5, "Vertical Pumps for Nomenclature, Definitions, Application and Operation]."

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

3.5 CONNECTIONS

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

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to machine to allow 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.

Select standard or specialty fittings in first two paragraphs below.

E. Install [check valve and throttling][triple-duty] valve on discharge side of pumps.

F. Install [Y-type strainer] [basket 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 the reducers on the pump suction and discharge flanges.  If reducers are not required, i.e., one or both pump flanges are the same size as the adjacent piping, locate flexible connection next to pump.
H. Install pressure gages on pump suction and discharge, 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. Install electrical connections for power, controls, and devices.

K. Ground equipment according to Division 16 Section "Grounding and Bonding."

L. Connect wiring according to Division 16 Section "Conductors and Cables."

3.6 STARTUP SERVICE

Delete this Article if factory-authorized service representative is not required.

A. Engage a factory-authorized service representative to 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.

3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain hydronic pumps.  Refer to Division 1 Section "[Closeout Procedures] [Demonstration and Training]."

END OF SECTION 15185
HYDRONIC PUMPS
15185 - 22

