DIVISION 23 – HEATING, VENTILATING AND AIR CONDITIONING

Section 23 21 23 – Hydronic Pumps


READ THIS FIRST
Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL
1.1 SUMMARY OF WORK
A. The extent and location of “Hydronic Pumps” Work is shown in the Contract Documents.  Section may include- pressure booster systems, sewage ejectors, submersible sewage ejectors, sump pumps, submersible sump pumps, in-line circulators, vertical in-line pumps, close coupled pumps, base mounted pumps, deaerators, high pressure boiler feed units, low pressure condensate return units, high pressure condensate return units, receivers, and condensate pumps.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
List reference standards that are included within the text of this section. Edit the following as required for Project conditions.

A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to within the text by the basic designation only.
1. ASME (American Society of Mechanical Engineers)

a. ASME - Boiler and Pressure Vessel Codes, SEC VIII-D - Rules for Construction of Pressure Vessels.
2. HI (Hydraulic Institute)

a.  HI-01 - Standards for Centrifugal, Rotary, and Reciprocating Pumps.

3. NEMA (National Electrical Manufacturers Association)

4. NFPA (National Fire Protection Association)

5. UL (Underwriters Laboratories, Inc.)
a. UL 778 - Motor Operated Water Pumps.

1.3 SUBMITTALS

Only request submittals needed to verify compliance with Project requirements.

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions.
B. Submittals shall include the following:
1. Product Data: Submit certified pump curves showing performance characteristics with pump and system operating point plotted. Include NPSH curve when applicable. Include electrical characteristics and connection requirements. Submit also, manufacturer model number, dimensions, service sizes, and finishes.

2. Manufacturer's Installation Instructions: Submit application, selection, and hookup configuration with pipe and accessory elevations. Submit hanging and support requirements and recommendations.

3. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

1.4 PERFORMANCE REQUIREMENTS

Use this article carefully; restrict statements to identify system performance requirements or function criteria only.

A. Ensure pumps operate at specified system fluid temperatures without vapor binding and cavitation, are non-overloading in parallel or individual operation, and operate within 25 percent of midpoint of published maximum efficiency curve.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience and with service facilities within 100 miles of Project.

B. Installer: Company specializing in performing Work of this section with minimum three years documented experience and approved by manufacturer.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Protect systems from entry of foreign materials by temporary covers, completing sections of the Work, and isolating parts of completed system.

1.7 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.8 EXTRA MATERIALS

A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals.
Include spare parts information in Operation and Maintenance Manuals.
Supply one set of mechanical seals for each pump.
PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 PRESSURE BOOSTER SYSTEMS
A. Pressure Booster Pumps constructed of plastic (ABS, CPVC, PE, PVC) shall not be used inside of buildings.
1. Manufacturer: Grundfos, Armstrong, Peerless, Or Approved Equal.  
2. Engineered (Packaged skid mount not allowed) with multiple pumps.
3. Sequence: Operate continuously with lag pump operating on system demand.

4. Should lead pump fail to operate, next pump in sequence shall start automatically. System to alternate lead pumps for equal operating time. HOA pump switch for manual or automatic operation.

5. Low Pressure Control: Stop pump operation if incoming water pressure drops to atmospheric.

Edit the following descriptive specifications to identify Project requirements.

B. System: Packaged with two, three, four pumps, factory assembled, tested, and adjusted; shipped to site as integral unit; consisting of pumps, valves, and galvanized piping, with control panel assembled on fabricated steel base with structural steel framework.

C. Controls and Instruments: Locate in NEMA 250 Type 1, general-purpose enclosure with main disconnecting switch interlocked with door.

1. Provide for each motor, a fused circuit, magnetic starter with three overloads, control circuit transformer with fuse protection and a selector switch for each pump.

2. Provide low limit pressure switch, low pressure alarm indicator, running indicator, current sensing devices, minimum run timers, manual alternation, and suction and discharge pressure gages.

D. Lead Pump: Operate continuously with lag pumps operating on system demand. Should lead pump fail to operate, next pump in sequence shall start automatically.

E. Provide a system to alternate the lead pump as required.

F. Time Delay Relay: Prevent lag pumps short cycling on fluctuating demands.

G. Thermal Bleed Circuit with Solenoid Valve: Prevent overheating during low demand.

H. Low Pressure Control: Stop pump operation if incoming water pressure drops to atmospheric.

I. Pump Switch: Permit manual or automatic operation.

If a system discharge pressure-reducing valve is specified, then check valves on each pump discharge will be required.

J. Valves: Each pump outlet, system discharge combination pressure reducing and check valve to maintain constant system pressure. Provide gate or butterfly valves on suction and discharge of each pump. Provide check valve on each pump discharge.

K. Time Clock for Automatic Day-Night Changeover:

1. Day cycle: System shall operate continuously with pressure to fixtures maintained by pressure reducing valves.

2. Night Cycle: Pumps shall operate intermittently on pressure switch located near pressure tank operating pump for pre-determined adjustable time period.

L. Performance:

1. Flow: [___] gpm, at [___] feet heat.

2. Motors: [___] hp.

3. Electrical Characteristics:

a. [___] volts, single or three phase, 60 Hz, minimum circuit ampacity.

b. [___] amperes maximum fuse size, circuit breaker size and over current protection.

2.2 SEWAGE EJECTORS

Edit the following descriptive specifications to identify Project requirements.

Sewage ejectors are not the standard at STIA. Use a submersible type.

A. Type: Vertical centrifugal, direct connected, simplex, duplex arrangement.

B. Casing: Cast iron volute with radial clearance around impeller, slide away couplings.

Sanitary service does not require a strainer and must have an open impeller. Cast iron or bronze impeller is generally a function of the pump size and service. Cast iron impellers should be continuously submerge

C. Impeller: Cast iron or bronze; open non-clog, keyed to corrosion resistant alloy steel or stainless steel shaft.

D. Support: Cast iron pedestal motor support on steel floor plate with gas tight gaskets.

E. Bearings: Forced grease, oil lubricated bronze sleeve spaced maximum 48 inches and grease, water] lubricated ball thrust at floor plate.

F. Drive: Flexible coupling to vertical, solid shaft ball bearing electric motor.

G. Sump: Gastight steel cover plate with steel curb frame for grouting into concrete sump on steel or cast ironItem in brackets per RAC Section 15320 sump basin with inspection opening and cover, vent flange connection and alarm fittings.

Select one of the following two paragraphs for control desired If both required, for two different pumps, type must be shown on pump schedule. The controls listed are those most commonly applied to this type of pump. However, controls as specified for submersible units could be used in this type of installation.

H. Controls (Simplex): Float switch with float rod, stops, and corrosion resistant float, and separate pressure switch high level alarm with transformer, alarm bell and stand-pipe.

OR

I. Controls (Duplex): Float operated mechanical alternator with float rod, stops, and corrosion resistant float to alternate operation of pumps. Cut-in second pump on rising level or lead pump failure. Provide separate pressure switch high level alarm with transformer, alarm bell, and standpipe, and extra set of wired terminals for remote alarm circuit and emergency float switch with float rod, stops, and corrosion resistant float to operate both pumps on failure of alternator.

Use the following paragraph for one or more identical pumps. Use the pump schedule when specifying pumps with different criteria.

J. Performance:

1. Flow: [___] gal/min, at [___] feet lift.

2. Motor: [___] hp, [___] volt, single or three phase, 60 Hz.

2.3 SUBMERSIBLE SEWAGE EJECTORS
A. Submersible Sewage Ejectors:

1. Type: Submersible, vertical, centrifugal, duplex arrangement. The pump discharge shall be fitted with a standard ASA 125 lb flange, faced and drilled. All mating surfaces shall be flame proof joints with special labyrinth joint to prevent a flame or spark to travel to the media being pumped. All fasteners exposed to the pumped liquid shall be 316 stainless steel.

a. Casing: Cast iron pump body.

b. Impeller: Two-vane, cast iron, semi-enclosed, non-clog, with stainless steel shaft.

2. Servicing: Slide-away coupling consisting of discharge elbow secure to sump floor, movable bracket, guide pipe system, lifting chain and chain hooks.

 Competition waiver to be submitted to CPO for Siemens to be the only approved product for STIA, or existing waiver verified.  
3. Controls by Siemens: Pump Control sequencing shall be through the Siemens DDC System, No Equal, and contain: duplex control panel containing across-the-line electric motor starters with ambient compensated quick trip overloads in each phase with manual trip button and reset button, circuit breaker, control transformer, electro-mechanical alternator, hand-off-automatic selector switches, pilot lights, high water alarm pilot light, reset button and alarm horn, disconnect in type 316 stainless steel enclosure. System shall be “Intrinsically Safe” Explosion Proof rating shall be for NEC Class 1, division 1, group C & D hazardous locations.

4. Level Controls: Milltronics “XPS/XCT, Flowline “Echotouch LU20-50” Ultrasonic, Or Approved Equal, connected to Siemens DDC control panel to start and stop pumps, to disable pump on low level and to signal high and low level alarm.
Edit the following descriptive specifications to identify Project requirements.

The cast iron or bronze construction is generally a function of specific pump selection, and pump service. Cast iron should be continuously submerge

B. Casing: Cast iron or bronze pump body and oil filled motor chamber.

C. Impeller: Cast iron or bronze open non-clog, stainless steel, corrosion resistant alloy steel shaft.

D. Bearings: Ball bearings.

E. Sump: Fiberglass basin with steel cover plate; [___] inches diameter, [___] inches deep.

F. Accessories: Oil resistant 6 foot cord and plug with three-prong connector for connection to electric wiring system including grounding connector.

G. Servicing: Slide-away coupling consisting of discharge elbow secure to sump floor, movable bracket, guide pipe system, lifting chain and chain hooks.

The following controls are generally only appropriate for single-phase motors up to one hp.

H. Controls: Integral diaphragm mercury switch type level controls with separate, liquid-level, control high level alarm.
I. Level Controls
1. Level Controls: Milltronics “XPS/XCT, Flowline “Echotouch LU20-50” Ultrasonic, Or Approved Equal, connected to Siemens DDC controls system to start and stop pumps, to disable pump on low level and to signal high and low level alarm.

2. Level Sequence: Submersible Pumps

a. Low Low Level - Disable Pumps Manual or Auto operation

b. Low Level
  - Send “Low Level Alarm” Shut off Pumps

c. Pump Off
  - Shut off Pumps

d. Pump On
  - Start Pumps

e. High Level 
  - Send “High Level Alarm” Start Pumps

OR

The following controls are for pump motor installations larger than 1/2 hp and suitable for three phase electrical service.

J. Controls: Motor control panel containing across-the-line electric motor starters with ambient compensated quick trip overloads in each phase with manual trip button and reset button, circuit breaker, control transformer, electro-mechanical alternator, hand-off-automatic selector switches, pilot lights, high water alarm pilot light, reset button and alarm horn. Provide mercury switch liquid level controls, steel shell switch encased in polyurethane foam with cast iron weight for pump on (each pump), pump off (common), and alarm.
K. Level Controls
1. Level Controls: Milltronics “XPS/XCT, Flowline “Echotouch LU20-50” Ultrasonic, Or Approved Equal, connected to Siemens DDC controls system to start and stop pumps, to disable pump on low level and to signal high and low level alarm.

2. Level Sequence: Submersible Pumps

a. Low Low Level - Disable Pumps Manual or Auto operation

b. Low Level
  - Send “Low Level Alarm” Shut off Pumps

c. Pump Off
  - Shut off Pumps

d. Pump On
  - Start Pumps

e. High Level 
  - Send “High Level Alarm” Start Pumps

Use the following paragraph for one or more identical pumps. Use the pump schedule when specifying pumps with different criteria.

L. Performance:

1. Flow: [___] gpm, at [___] feet lift.

2. Motor: [___] hp, [___] volt, single or three phase, 60 Hz.

2.4 SUMP PUMPS
A. Sump Pumps:

1. Pump Type: Vertical centrifugal, direct connected, duplex arrangement.

a. Casing: Cast iron volute with radial clearance around impeller inlet strainer slide away couplings.

b. Impeller: Cast iron open non-clog keyed to stainless steel shaft.

2. Level Controls: Level Controls: Milltronics “XPS/XCT, Flowline “Echotouch LU20-50” Ultrasonic, Or Approved Equal, connected to controls to start and stop pumps, to disable pump on low level and to signal high and low level alarm.

 Competition waiver to be submitted to CPO for Siemens to be the only approved product for STIA, or existing waiver verified.
3. Pump Control sequencing shall be through the Siemens DDC System, No Equal and contain: Electric motor starters, alternator, selector switches, high/low alarms and indicator lights.

Edit the following descriptive specifications to identify Project requirements.

B. Pump Type: Vertical centrifugal, direct connected, simplex, duplex arrangement.

C. Casing: Cast iron volute with radial clearance around impeller inlet strainer, slide away couplings.

Cast iron or bronze impeller is generally a function of the pump size and service. Cast iron impellers should be continuously submerged.

D. Impeller: Cast iron, bronze, open non-clog, closed keyed to corrosion resistant alloy steel, stainless steel shaft.

E. Support: Cast iron pedestal motor support on steel floor plate with gas tight gaskets.

F. Bearings: Forced grease, oil lubricated bronze sleeve spaced maximum 48 inches and grease lubricated ball thrust at floor plate.

G. Drive: Flexible coupling to vertical, solid shaft ball bearing electric motor.

H. Sump: Steel cover plate with steel curb frame for grouting into concrete sump on steel sump basin with inspection opening and cover, and alarm fittings.

Select one of the following two paragraphs for control desired. If both required, for two different pumps, type must be shown on pump schedule. The controls listed are those most commonly applied to this type of pump. However, controls as specified for submersible units could be used in this type of installation.

I. Controls (Simplex): Float switch with float rod, stops, and corrosion resistant float, and separate pressure switch high level alarm with transformer, alarm bell and stand-pipe.

OR

J. Controls (Duplex): Float operated mechanical alternator with float rod, stops, and corrosion resistant float to alternate operation of pumps. Cut-in second pump on rising level or lead pump failure. Provide separate pressure switch high level alarm with transformer, alarm bell, and standpipe, and extra set of wired terminals for remote alarm circuit and emergency float switch with float rod, stops, and corrosion resistant float to operate both pumps on failure of alternator.

Use the following paragraph for one or more identical pumps. Use the pump schedule when specifying pumps with different criteria.

K. Performance:

1. Flow: [___] gal/min, at [___] feet lift.

2. Motor: [___] hp, [___] volt, single or three phase, 60 Hz.

2.5 SUBMERSIBLE SUMP PUMPS
A. Submersible Sump Pumps:

1. Manufacturer: Hydromatic, Weil, Goulds, Or Approved Equal.  
2. Pump Type: Model “S” duplex submersible, vertical, centrifugal.

a. Casing: Cast iron pump body.

b. Impeller: Two vanes, bronze enclosed, stainless steel shaft.
3. Servicing: Slide-away coupling consisting of discharge elbow secure to sump floor, movable bracket, guide pipe system, lifting chain and chain hooks.

4. Level Controls: Level Controls: Milltronics “XPS/XCT, Flowline “Echotouch LU20-50” Ultrasonic, Or Approved Equal, connected to Siemens DDC control panel to start and stop pumps, to disable pump on low level and to signal high and low level alarm.

 Competition waiver to be submitted to CPO for Siemens to be the only approved product for STIA, or existing waiver verified.
5. Pump Control sequencing shall be through the Siemens DDC System, No Equal, and contain: Electric motor starters, alternator, selector switches, high/low alarms and indicator lights.
Edit the following descriptive specifications to identify Project requirements.

B. Pump Type: Completely submersible, vertical, centrifugal.

The cast iron or bronze construction is generally a function of specific pump selection, and pump service. Cast iron should be continuously submerged.

C. Casing: Cast iron, bronze pump body and oil filled motor chamber.

D. Impeller: Cast iron, bronze closed, stainless steel or corrosion resistant alloy steel shaft. Plastic, semi-open impeller and mechanical shaft seal.

E. Bearings: Ball bearings. Equip pump with sleeve bearings and force feed lubrication system, and protect pump shaft internally with non-ferrous sleeves.]
F. Sump: Fiberglass basin with steel cover plate; [___] inches diameter, [___] inches deep.

G. Accessories: Oil resistant 6 foot cord and plug with three-prong connector for connection to 115 volt electric wiring system including grounding connector.

H. Servicing: Slide-away coupling consisting of discharge elbow secure to sump floor, movable bracket, guide pipe system, lifting chain and chain hooks.

The following controls are generally only appropriate for single-phase motors up to one hp.

I. Controls: Integral diaphragm mercury switch type level controls with separate, liquid-level, control high level alarm.
J. Level Controls
1. Level Controls: Milltronics “XPS/XCT, Flowline “Echotouch LU20-50” Ultrasonic, Or Approved Equal, connected to Siemens DDC controls system to start and stop pumps, to disable pump on low level and to signal high and low level alarm.

2. Level Sequence: Submersible Pumps

a. Low Low Level - Disable Pumps Manual and Auto operation

b. Low Level
  - Send “Low Level Alarm” Shut off Pumps

c. Pump Off
  - Shut off Pumps

d. Pump On
  - Start Pumps

e. High Level 
  - Send “High Level Alarm” Start Pumps

OR

The following controls are for pump motor installations larger than 1/2 hp and suitable for three phase electrical service.

K. Controls: Motor control panel containing across-the-line electric motor starters with ambient compensated quick trip overloads in each phase with manual trip button and reset button, circuit breaker, control transformer, electro-mechanical alternator, hand-off-automatic selector switches, pilot lights, high water alarm pilot light, reset button and alarm horn. Provide mercury switch liquid level controls, steel shell switch encased in polyurethane foam with cast iron weight for pump on (each pump), pump off (common), and alarm.
L. Level Controls
1. Level Controls: Milltronics “XPS/XCT, Flowline “Echotouch LU20-50” Ultrasonic, Or Approved Equal, connected to Siemens DDC controls system to start and stop pumps, to disable pump on low level and to signal high and low level alarm.

2. Level Sequence: Submersible Pumps

a. Low Low Level - Disable Pumps Manual and Auto operation

b. Low Level
  - Send “Low Level Alarm” Shut off Pumps

c. Pump Off
  - Shut off Pumps

d. Pump On
  - Start Pumps

e. High Level 
  - Send “High Level Alarm” Start Pumps

Use the following paragraph for one or more identical pumps. Use the pump schedule when specifying pumps with different criteria.

M. Performance:

1. Flow: [___] gpm, at [___] feet lift.

2. Motor: [___] hp, [___] volt, single or three phase, 60 Hz.

2.6 IN-LINE CIRCULATORS
A. In-Line Circulators:

1. Manufacturers: Bell & Gossett, Armstrong, Grundfos, Or Approved Equal.  
2. Type: Horizontal shaft, single stage, direct connected, with resiliently mounted motor for in line mounting, oil lubricated, for 125 psig maximum working pressure.

a. Casing: Cast iron, with flanged pump connections.

b. Impeller brass or cast bronze keyed to shaft.
B. Manufacturers: Bell & Gossett, Armstrong, Taco, Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements.

C. Type: Horizontal shaft, single stage, direct connected, with resiliently mounted motor for in-line mounting, oil lubricated, for 125 psig, 175 psig maximum working pressure.

D. Casing: Cast iron, with flanged pump connections.

E. Impeller: Cadmium plated steel, Stamped brass or cast bronze, keyed to shaft.

F. Bearings: Two, oil lubricated bronze sleeves.

G. Shaft: Alloy or stainless steel with copper or bronze sleeve, integral thrust collar.

H. Seal: Carbon rotating against a stationary ceramic seat, 225, 212 degrees F maximum continuous operating temperature.

I. Drive: Flexible coupling.

Use the following paragraph for one or more identical pumps. Use the pump schedule when specifying pumps with different criteria.

J. Performance:

1. Flow Capacity: [___] gal/min.

2. Head: [___] feet.

K. Electrical Characteristics:

1. [___] hp ([___] kW).

2. [___] volts, single or three phase, 60 Hz.

3. Motor: 1750 rpm unless indicated otherwise.
4. Wiring Terminations: Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials indicated. Enclose terminal lugs in terminal box sized to NFPA 70.

2.7 VERTICAL IN-LINE PUMPS
A. Vertical In-Line Pumps:

1. Manufacturers: Mepco, Armstrong, Peerless, Or Approved Equal.  
2. Type: Vertical, single stage, close coupled, radial split casing, for in-line mounting.

a. Casing: Cast iron, flanged suction and discharge.

b. Impeller: Bronze, fully enclosed, keyed directly to motor shaft or extension.

B. Manufacturers: Bell & Gossett, Armstrong, Taco, Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements.

C. Type: Vertical, single stage, close coupled, radial or horizontally split casing, for in-line mounting, for 175 psig, 250 psig, 300 psig working pressure.

D. Casing: Cast iron or cast steel, with suction and discharge gage port, casing wear ring, seal flush connection, drain plug, flanged suction and discharge.

E. Impeller: Bronze, fully enclosed, keyed directly to motor shaft or extension.

F. Shaft: Carbon steel with stainless steel impeller cap screw or nut and bronze sleeve.

G. Shaft Sleeve: Aluminum bronze.

Select one of the following two paragraphs for seal type desired. If both are required for two different pumps, indicate type on pump schedule. Viton fitting is required for high temperature applications. Packing gland seals are restricted to approximately 100 psig maximum suction head pressure.

H. Seal: Carbon rotating against a stationary ceramic seat, 225, 212 degrees F maximum continuous operating temperature.

OR

I. Seal: Packing gland with minimum four rings graphite impregnated packing and lantern ring, 230, 250 degrees F maximum continuous operating temperature.

Use the following paragraph for one or more identical pumps. Use the pump schedule when specifying pumps with different criteria.

J. Performance:

1. Flow Capacity: [___] gal/min.

2. Head: [___] feet head.

K. Electrical Characteristics:

1. [___] hp ([___] kW).

2. [___] volts, single or three phase, 60 Hz.

3. Motor: 1750 rpm unless specified otherwise.

4. Wiring Terminations: Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials indicated. Enclose terminal lugs in terminal box sized to NFPA 70.

2.8 CLOSE COUPLED PUMPS
A. Close Coupled Pumps:

1. Manufacturers: Mepco, Armstrong, Peerless, Or Approved Equal.  
2. Type: Horizontal shaft, single stage, close coupled, radial split casing.

a. Casing: Cast iron flanged suction and discharge.

b. Impeller: Bronze, fully enclosed, keyed to motor shaft extension.

B. Manufacturers: Bell & Gossett, Armstrong, Taco, Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements and to eliminate any conflict with manufacturers specified above.

C. Type: Horizontal shaft, single stage, close coupled, radial split casing, for 125 psig, 175 psig, 250 psig maximum working pressure.

D. Casing: Cast iron, with suction and discharge gage ports, renewable bronze casing wearing rings, seal flush connection, drain plug, flanged suction and discharge.

E. Impeller: Bronze, fully enclosed, keyed to motor shaft extension.

F. Shaft: Stainless steel.

Select one of the following paragraphs for seal type desired. If more than one is required for different pumps, indicate type on pump schedule. Viton fitting is required for high temperature applications. Packing gland seals are restricted to approximately 100 psig maximum suction head pressure.

G. Seal: Carbon rotating against a stationary ceramic seat, 225, 212, degrees F maximum continuous operating temperature.

OR

Seal: Packing gland with minimum four rings graphite impregnated packing and bronze lantern rings, 230 degrees F maximum continuous operating temperature.

Use the following paragraph for one or more identical pumps. Use the pump schedule when specifying pumps with different criteria.

Performance:

Flow Capacity: [___] gal/min.

Head: [___] feet head.

Electrical Characteristics:

[___] hp ([___] kW).

[___] volts, [single] [three] phase, 60 Hz.

1. Motor: 1750 rpm unless specified otherwise.

2. Wiring Terminations: Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials indicated. Enclose terminal lugs in terminal box sized to NFPA 70.

2.9  BASE MOUNTED PUMPS
A. Base Mounted Pumps:

1. Manufacturers: Mepco, Armstrong, Peerless, Or Approved Equal.  
2. Type: Horizontal shaft, single stage, direct connected, radial split casing.

a. Casing: Cast iron, flanged suction and discharge.

b. Impeller: Bronze, fully enclosed, keyed to shaft.
c. Baseplate: Rigid baseplate with cross members (cast iron baseplate assembly preferred).
B. Manufacturers: Bell & Gossett, Armstrong, Taco, Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements.

C. Type: Horizontal shaft, single stage, direct connected, radial or horizontal split casing, for 125psig, 175 psig, 250 psig maximum working pressure.

D. Casing: Cast iron, with suction and discharge gage ports, renewable bronze casing wearing rings, seal flush connection, drain plug, flanged suction and discharge.

E. Impeller: Bronze, fully enclosed, keyed to shaft.

F. Bearings: Oil, Grease, Permanently lubricated roller or ball bearings.

G. Shaft: Alloy steel with copper, bronze, or stainless steel shaft sleeve.

Select one of the following paragraphs for seal type desired. If more than one is required for different pumps, indicate type on pump schedule. Viton fitting is required for high temperature applications. Packing gland seals are restricted to approximately 100 psig maximum suction head pressure.

H. Seal: Carbon rotating against a stationary ceramic seat, 225, 212, degrees F maximum continuous operating temperature.

OR

I. Seal: Packing gland with minimum four rings graphite impregnated packing and bronze lantern rings, 230 degrees F maximum continuous operating temperature.

J. Drive: Flexible coupling with coupling guard.

K. Baseplate: Cast iron or fabricated steel with integral drain rim.

Use the following paragraph for one or more identical pumps. Use the pump schedule when specifying pumps with different criteria.

L. Performance:

1. Flow Capacity: [___] gal/min.

2. Head: [___] feet head.

M. Electrical Characteristics:

1. [___] hp ([___] kW).

2. [___] volts, single or three phase, 60 Hz.

3. Motor: 1750 rpm unless specified otherwise.

4. Wiring Terminations: Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials indicated. Enclose terminal lugs in terminal box sized to NFPA 70.

2.10 DEAERATORS

A. Manufacturers: Cleaver-Brooks, Bryan, Birnham, Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements.

B. Deaerator System: Consists of storage tank, surge tank, boiler feed pumps, transfer pumps, level control, control panel and accessories.

C. Deaerator Storage Tank:

1. Horizontal welded steel, ASME SEC 8-D stamped construction

2. Working Pressure: 50psig, 125 psig.

3. Manhole: 11 x 15 inch.

4. Base: Elevated, fabricated steel.

D. Storage Tank Accessories:

1. [___] inch inlet water regulating valve with external float control assembly.

2. Steam pressure-reducing valve.

3. Water level gage glass.

4. Manual and automatic vent valves.

5. Pressure relief valve.

6. Thermometer.

7. Pressure gage.

8. Adjustable inlet spray valve.

9. Overflow drain.

10. Manual drain valve.

11. Pressure gages on pump discharge.

12. Bronze isolation valves and strainers between boiler feed pumps and tanks.

13. Double pole high and low level alarm float switches.

E. Surge Tank:

1. Horizontal welded steel, ASME SEC 8-D stamped construction.

2. Working Pressure: 50 psig, 125psig.

3. Manhole: 11 x 15 inch.

4. Base: Elevated, fabricated steel.

F. Surge Tank Accessories:

1. [___] inch float actuated inlet water regulating valve.

2. Water level gage glass.

3. Pressure relief valve.

4. Thermometer.

5. Pressure gage.

6. Inlet diffuser.

7. Overflow drain.

8. Manual drain valve.

9. Pressure gages on pump discharge.

10. Bronze isolation valves and strainers between transfer pumps and tank.

11. Double pole low level alarm float switch.

G. Boiler Feed Pumps:

1. Pumps: one, two stage, vertical, horizontal design, bronze fitted with stainless steel shaft, bronze impeller, renewable bronze case ring, Ni-Resist mechanical shaft seal, close coupled to 3500 rpm motor.

2. Electrical Characteristics:

a. [___] hp ([___] kW).

b. [___] volts, single or three phase, 60 Hz [___] minimum circuit ampacity.

H. Transfer Pumps:

1. Pumps: Vertical, Horizontal design, bronze fitted with stainless steel shaft, enclosed bronze impeller, renewable bronze case ring, mechanical shaft seal, close coupled to motor.

2. Electrical Characteristics:

a. [___] hp ([___] kW).

b. [___] volts, single or three phase, 60 Hz [___] minimum circuit ampacity.

I. Control Cabinet:

1. NEMA 250 enclosure, UL listed, with piano hinged door, grounding lug terminal strip and fusible control circuit transformer.

2. Combination magnetic starters with overload relays, circuit breakers and cover interlock.

3. Electric alternator, 'Auto-Off' switch.

4. Selector 'lead-off-lag' switches.

5. Alarm lights, acknowledge button, test buttons, alarm horn.

J. Control Sequence:

1. Operate transfer pumps on high level alternating after each cycle operate second transfer pump upon failure of first pump and alarm.

2. Operate boiler feed pumps from boiler controls.

K. Unit Capacity:

1. Deaerator Tank and Surge Tank Capacity:

a. Minimum: [___] gallons.

b. To Overflow: Minimum: [___] gallons.

2. Size: [___] inch diameter by [___] inch long.

3. Boiler Feed Pumps:

a. Number of Pumps: One, Two, Three.

b. Flow Capacity, Each: [___] gal/min.

c. Head: [___] psig.

d. Motor Each: [___] hp.

4. Transfer Pumps:

a. Number of Pumps: One, Two, Three.

b. Flow Capacity, Each: [___] gal/min.

c. Head: [___] psig.

d. Motor Each: [___] hp.

e. Make-up Water Supply Pressure: [___] psig.

2.11 HIGH PRESSURE BOILER FEED UNITS

A. Manufacturers: Bingham, Goulds, Worthington, Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements.

B. Boiler Feed Units: Consist of receiver, inlet strainer, pumps, water make-up assembly, electric controls and NEMA 250 control cabinet, and accessories.

C. Condensate Receiver: Horizontal welded steel construction with cradles, inlet cascade baffle and dished heads.

D. Inlet Strainer: With self-cleaning bronze screen and large dirt pocket on receiver. Screen shall be vertically removable for cleaning.

E. Water make-up Assembly:

1. Consists of level control switch and solenoid valve mounted on receiver.

2. Valve:

a. Packless, piston pilot operated type with cushioned closing and epoxy resin molded waterproof coil.

b. Capacity: Equal to one boiler feed pump.

c. With strainer, and manual bypass.

F. Accessories:

1. Water level gage.

2. Dial thermometer.

3. Low water cut-off switch.

4. Pressure gages on pump discharge.

5. Bronze isolation valves and strainer between pumps and receiver.

Two stage pumps are the most common and are suitable for pressures up to approximately 300 psig. Some single stage pumps are suitable to approximately 80 psig. Above approximately 300 psig, turbine pumps must be used.

G. Pumps:

1. One, two stage, vertical, horizontal design, bronze fitted with stainless steel shaft, bronze impeller, renewable bronze case ring, Ni-Resist mechanical shaft seal, close coupled to 3500 rpm motor.

2. Electrical Characteristics:

a. [___] hp ([___] kW).

b. [___] volts, single or three phase, 60 Hz [___] minimum circuit ampacity.

H. Unit Capacity:

1. Receiver Capacity: [___] gallons.

2. Size: [___] inch diameter by [___] inch long.

3. Number of Pumps: One, Two, Three.

4. Pump Flow Capacity, Each: [___] gal/min.

5. Head: [___] psig.

6. Make-up Water Supply Pressure: [___] psig.

2.12 LOW PRESSURE CONDENSATE RETURN UNITS

A. Manufacturers: Aurora, Peerless, Sarco, Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements.

B. Condensate Return Units: Consisting of receiver, inlet strainer, pumps, float switches, control panel and accessories.

C. Condensate Receiver: Cast iron, equipped with externally adjustable float switches, water level gage, dial thermometer, pressure gages on pump discharge, bronze isolation valves (and strainer) between pumps and receiver, and lifting eye bolts.

D. Inlet Strainer: Cast iron with vertical self-cleaning bronze screen and large dirt pocket, mounted on receiver. Screen shall be easily removable for cleaning.

E. Pumps:

1. One, two stage, vertical, horizontal design, bronze fitted with stainless steel shaft, bronze impeller, renewable bronze case ring mechanical shaft seal, close coupled to 1750 or 3500 rpm motor.

2. Electrical Characteristics:

a. [___] hp ([___] kW).

b. [___] volts, single or three phase, 60 Hz [___] minimum circuit ampacity.

F. Control Cabinet:

1. NEMA 250 enclosure, UL listed, with piano hinged door, grounding lug, terminal strip, and fusible control circuit transformer.

2. Combination magnetic starters with overload relays, circuit breakers and cover interlock.

3. Electric alternator.

a. Operate pumps on high level, alternating after each cycle.

b. Operate second pump upon failure of first pump and alarm.

4. 'Auto-Off' switch

5. Test button, high-level alarm light, acknowledge button, alarm horn.

G. Unit Capacity:

1. Receiver Capacity: [___] gallons.

2. Number of Pumps: One, Two.

3. Pump Flow Capacity, Each: [___] gal/min.

4. Head: [___] psig.

2.13 HIGH PRESSURE CONDENSATE RETURN UNITS

A. Manufacturers: Aurora, Peerless, Sarco, Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements.

B. Condensate Return Units: Consisting of receiver, pumps float switches, control panel and accessories.

C. Condensate Receiver:

1. Horizontal welded steel, ASME SEC 8-D stamped construction.

2. Working Pressure: 125 psig.

3. Base: Elevated, fabricated steel.

D. Accessories:

1. Air vent valve.

2. Water level gage glass

3. Pressure relief valve.

4. Dial thermometer.

5. Pressure gage.

6. Corrosion inhibitor anode.

7. Inlet baffle.

8. Drain valve.

9. Pressure gages on pump discharge.

10. Bronze isolation valves between pumps and receiver.

11. Double-pole float switches.

E. Pumps:

1. One, two stage, vertical, horizontal design, bronze fitted with stainless steel shaft, bronze impeller, renewable bronze case ring, mechanical shaft seal, close coupled to 3500 rpm motor.

2. Electrical Characteristics:

a. [___] hp ([___] kW).

b. [___] volts, single or three phase, 60 Hz [___] minimum circuit ampacity.

F. Control Cabinet:

1. NEMA 250 enclosure, UL listed, with piano hinged door, grounding lug, terminal strip, and fusible control circuit transformer.

2. Combination magnetic starters with overload relays, circuit breakers and cover interlock.

3. Electric alternator, 'Auto-Off' switch.

a. Operate pump on high level, alternating after each cycle.

b. Operate second pump upon failure of first pump and alarm.

4. Selector 'lead-off-lag' switches.

5. Test buttons, high-level alarm light, acknowledge button, alarm horn.

G. Unit Capacity:

1. Receiver Capacity: [___] gallons.

2. Size: [___] inch diameter by [___] inch long.

3. Number of Pumps: One, Two, Three.

4. Pump Flow Capacity, Each: [___] gal/min.

5. Head: [___] psig head.

6. Make-up Water Supply Pressure: [___] psig.

2.14 RECEIVERS
A. Condensate Receiver and Pump Unit:

B. Manufacturers: Aurora, Spirax-Sarco, Peerless, Armstrong, Or Approved Equal.  
C. Duplex pumping unit mounted on cast iron receiver with NEMA 4 control panel, switches, indicators, level controls and pump alternator.

D. Appurtenances such as vales, gauges, strainers, thermometers, etc… to comply with other sections of these standards or compatible with Section 23 09 23 Direct Digital Controls.

E. Provide materials in accordance with the specifications.

Edit the following descriptive specifications to identify Project requirements.

F. Condensate Receiver: Cast iron, equipped with taps for mounting float switches, water level gage, thermometers, pump suction fittings, condensate inlet, and lifting eye bolts.

OR

G. Condensate Receiver: Horizontal welded steel, ASME SEC 8-D stamped construction for 125 psig working pressure with elevated, fabricated steel base and equipped with taps for mounting float switches, water level gage, thermometers, pump suction fittings, condensate inlet, and lifting eye bolts.

2.15 CONDENSATE PUMPS
A. Condensate Receiver and Pump Unit:

B. Manufacturers: Aurora, Spirax-Sarco, Peerless, Armstrong, Or Approved Equal.  
C. Duplex pumping unit mounted on cast iron receiver with NEMA 4 control panel, switches, indicators, level controls and pump alternator.

D. Appurtenances such as vales, gauges, strainers, thermometers, etc… to comply with other sections of these standards or compatible with Section 23 09 23 Direct Digital Controls.
E. Manufacturers: Bingham, Goulds, Worthington, Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements.

F. Pumps: Vertical, horizontal design, bronze fitted with stainless steel shaft, enclosed bronze impeller, renewable bronze case ring, Ni-Resist, mechanical shaft seal, close coupled to motor.

OR

G. Pumps: One, two stage, vertical, horizontal design, bronze fitted with stainless steel shaft, bronze impeller, renewable bronze case ring, Ni-Resist, mechanical shaft seal, close coupled to 3500 rpm motor.

H. Capacity:

1. Number of Pumps: One, Two, Three

2. Pump Flow Capacity, Each: [___] gal/min.

3. Head: [___] psig head.

I. Electrical Characteristics:

1. [___] hp ([___] kW).

2. [___] volts, single or three phase, 60 Hz [___] minimum circuit ampacity.

PART 3   EXECUTION

3.1 INSTALLATION

A. Install Work in accordance with the specifications.

B. Install long radius reducing elbows or reducers between pump and piping. Support piping adjacent to pump such that no weight is carried on pump casings. For close coupled or base mounted pumps, provide supports under elbows on pump suction and discharge line sizes 4 inches and over.

C. Provide line sized shut-off valve and strainer pump suction fitting on pump suction, and line sized soft seat check valve and balancing valve combination pump discharge valve on pump discharge.

D. Provide air cock and drain connection on horizontal pump casings.

E. Provide drains for bases and seals.

F. Check, align, and certify alignment of base mounted pumps prior to start-up.

G. Install close coupled and base mounted pumps on concrete housekeeping base, with anchor bolts, set and level, and grout in place. Refer to Section 03 30 00 - Cast-in-Place Concrete.

H. Lubricate pumps before start-up.

I. Provide side-stream filtration system for heating water, chilled water, glycol, brine systems. Install across pump with flow from pump discharge to pump suction from pump taps.

J. Ensure shaft length allows ejector pumps to be located minimum 24 inches below lowest invert into sump pit and minimum 6 inches clearance from bottom of sump pit.

K. Decrease from line size with long radius reducing elbows or reducers. Support piping adjacent to pump such that no weight is carried on pump casings. Provide supports under elbows on pump suction and discharge line sizes 4 inches and over.

L. Ensure pumps operate at specified system fluid temperatures without vapor binding and cavitation, do not overload in parallel or individual operation, and operate within 25 percent of midpoint of published maximum efficiency curve.

3.2 FIELD QUALITY CONTROL

A. Section 01 45 16.13 - Contractor’s Quality Control Program,
B. Inspect for alignment of base mounted pumps.

3.3 SCHEDULES

Provide a schedule when more than one pump of each type is required. No units of measurement are indicated on this Schedule. These may be added to the Schedule legend or included within each insert.

The following examples may assist in developing such a schedule.

HEATING AND COOLING WATER PUMPS

	DRAWING CODE
	P-1
	P-2
	P-3
	P-4

	Manufacturer
	
	
	
	

	Model
	
	
	
	

	Seal Type
	
	
	
	

	Flow Capacity
	
	
	
	

	Head Pressure
	
	
	
	

	Efficiency
	
	
	
	

	Impeller Diameter
	
	
	
	

	Shut-off Head
	
	
	
	

	Motor Size
	
	
	
	


CONDENSATE RETURN UNITS

	DRAWING CODE
	CR-1
	CR-2
	CR-3
	CR-4

	Manufacturer
	
	
	
	

	Model
	
	
	
	

	Receiver Capacity
	
	
	
	

	Number of Pumps
	
	
	
	

	Pump Capacity
	
	
	
	

	Pump Head
	
	
	
	

	Motor Size
	
	
	
	


RECEIVERS

	Drawing Code
	R-1
	R-2
	R-3
	R-4

	Manufacturer
	
	
	
	

	Model
	
	
	
	

	Location
	
	
	
	

	Capacity
	
	
	
	

	Diameter
	
	
	
	

	Length
	
	
	
	


FEED PUMPS

	DRAWING CODE
	FP-1
	FP-2
	FP-3

	Manufacturer
	
	
	

	Model
	
	
	

	Location
	
	
	

	Service
	
	
	

	Capacity
	
	
	

	Head
	
	
	

	Motor Size
	
	
	


PART 4   MEASUREMENT AND PAYMENT
4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
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