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SECTION 23 21 23 – hvac pumps
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.  

1.02 SUMMARY 
A. Perform all Work required to provide and install HVAC pumps indicated by the Contract Documents with supplementary items necessary for the proper installation and operation.

1.03 REFERENCE STANDARDS 
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date.
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references: 
1. ANSI/UL 778 ‑ Motor Operated Water Pumps.

2. ANSI B58.1 – American Standard for Vertical Turbine Pumps.

1.04 QUALITY ASSURANCE 
A. Manufacturer: Company specializing in the manufacture, assembly, and field performance of pumps with minimum three (3) years experience.

1.05 SUBMITTALS 
A. Product Data:

1. Submit shop drawings and product data.

B. Record Documents: 
1. Submit certified pump curves showing performance characteristics with pump and system operating point plotted. Include NPSH curve.  For each pump with a motor horsepower greater than 10, submit a certified shop performance test curve indicating capacity, head, horsepower and flow rates from shutoff to 125 percent of design flow.  

2. For centrifugal pumps, include certification that pump impeller diameter is less than 85 percent of the diameter of the maximum impeller possible (not to exceed cutwater diameter) for the pump casing, and that fabricated structural steel base is of sufficient strength to prevent vibration, warping or misalignment of the pump. 

C. Operation and Maintenance Data: 
1. Installation instructions, assembly views, lubrication instructions, and replacement parts list.  Assembly Drawings and repair parts lists for each device, i.e., for the pumps, the motors and variable speed motor controllers as scheduled.  Drawings and literature provided shall relate to the actual units being furnished. 

1.06 extra materials

A.   None.

PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction. 
B. Statically and dynamically balance rotating parts.  

C. Capacity test for design flow after final assembly.  

D. Pumps shall operate at 1750 rpm, unless specified otherwise.  

E. Complete pump assembly, including casing, flanges and seals, suitable for the service intended and working pressure and temperatures scheduled for the systems.  Scheduled working pressure applies to the entire pump assembly including the suction and discharge flanges.

F. Pumps to be complete with grease lubricated ball bearings, grease fittings and relief plugs, unless stated otherwise hereinafter.  

G. Pumps shall be free of flashing and cavitation at all flow rates from 25 to 125 percent of design flow under the suction conditions of the actual pump installation.  

H. Pump critical speed at least 115 percent of the running speed listed in the schedule.  

I. Pump connections shall be flanged.  End suction, base mounted pumps with connection sizes 2-1/2 inches and less may be threaded.  

J. Heating hot water pumps shall be suitable for handling water at 230 degrees F.  

K. Do not use the motor service factor.  

L. Paint pumps.  

M. Provide chilled water pumps with extended steel base large enough to receive all drip from suction and discharge flanges.

N. Motors:  Provide premium efficiency ODP motors (for indoor service) or TEPC Motors (for outdoor service) in total compliance with Section 20 05 13.

2.02  manufacturers
A. ITT Bell & Gossett.

B. Armstrong

C. Aurora.

D. Taco.

E. Peerless (Grundfos USA).

F. Armstrong.

2.03 End-Suction base mounted pumps
A. Type:  Centrifugal, end suction, single stage, direct connected.  

B. Casing:  Cast iron, split volute, single suction, back pull-out design, rated for greater of 150 psi or 1.25 times actual working discharge pressure, renewable bronze wearing rings, flanged suction and discharge.

1. Select casing to accommodate an impeller 15 percent greater in diameter than the diameter of the impeller actually selected to meet the specified conditions. 

2. Equip casing with tapped openings for vent drain and seal flush.  Fit tops with petcocks and pipe for seal flush.

3. Provide suction and discharge tapped for gauge connection.

C. Impeller:  Bronze, fully enclosed, dynamically balanced keyed to shaft.  Diameter must be less than 85 percent of the diameter of the maximum impeller possible (not to exceed cutwater diameter) for the pump casing.

D. Shaft:  High grade alloy steel with copper, bronze or stainless steel shaft sleeves.

E. Bearings:  Grease lubricated type ball bearings.  Provide seal and integral dirt and water seal.

F. Drive:  Flexible coupling with coupling guard.

G. Seals:  John Crane Company, Type 1 or 2, mechanical seals suitable for the intended application.

H. Baseplate:  High grade heat treated cast iron or reinforced heavy steel with integral drain rim grout base.

2.04 END-SUCTION CLOSE-COUPLED CENTRIFUGAL PUMPS

A. Casing:  Provide a cast iron, volute type, centrifugal pump with screwed or Class 125 ANSI flanged connection and tapped openings for vent and drain, equipped with petcocks.  

1. Select casing to accommodate an impeller 15 percent greater in diameter than the diameter of the impeller actually selected to meet the specified conditions.

2. Equip casing with tapped openings for vent drain and seal flush.  Fit tops with petcocks and pipe for seal flush.

3. Provide suction and discharge tapped for gauge connection.

B. Impeller:  Furnish an enclosed, cast bronze impeller, keyed and locked to the shaft, statically and hydraulically balanced.

C. Wearing Rings:  Provide bronze, renewable wearing rings on all pumps 1-½ inches and larger.

D. Shaft:  Furnish a stainless steel shaft, turned and ground to accurate dimension, of ample size to prevent deflection and key slotted as required.

E. Bearing:  Provide antifriction type bearings, grease lubricated.

F. Mechanical Seals:  Equip pumps with John Crane mechanical seals selected for intended service, taking into account temperature and quality of water pumped, with special water lubrication provisions, if necessary. Seal boxes shall be equipped with heavy, cast, one-piece, O‑ring sealed glands.

G. Support Bracket:  Furnish a cast iron pump support bracket for close-coupled pumps.  Machine the bracket for rabbet joining to pump casing and motor-end bracket to maintain rigid assembly and accurate alignment between pump and motor.

H. Pedestals:  Furnish a cast iron pump and bearing pedestal for pedestal-mounted pumps.  Machine the pump bracket for rabbet joining to pump casing.  Precision bore the bearing support to provide accurate alignment between bearings and pump.

I. Motor Extension Shaft:  For close-coupled pumps, provide a motor with an extension shaft and a special end bracket.  Machine the end bracket to receive the pump support bracket for rigid bolted assembly to ensure permanent, accurate alignment of pump and rotor.

J. Couplings:  Provide a Woods flexible mechanical coupling rated for the full rated horsepower of the driving motor at motor speed.

K. Base Plates:  Mount the pump assembly and the motor on a common rigid steel or cast iron base fabricated and arranged to ensure rigid and true alignment of pump and motor shafts.

1. Provide a cast iron base where pump is located outdoors.

2. Furnish base plate with drip pan having tapped drain opening.

2.05 Horizontal split case base mounted pumps

A. Type:   Centrifugal, single stage, base mounted, direct connected.  

B. Casing:  Cast iron, split volute, double suction, rated for greater of 150 psi or 1.25 times actual working discharge pressure, renewable bronze wearing rings, ANSI 125-pound, flanged suction and discharge.

1. Select casing to accommodate an impeller 15 percent greater in diameter than the diameter of the impeller actually selected to meet the specified conditions. 

2. Equip casing with tapped openings for vent drain and seal flush.  Fit tops with petcocks and pipe for seal flush.

3. Provide casing that allows complete removal of bearings, seals and impeller without disturbing piping.

4. Provide suction and discharge tapped for gauge connection.


C. Impeller:  Bronze, fully enclosed, dynamically balanced keyed to shaft.  Diameter less than 85 percent of the diameter of the maximum impeller possible (not to exceed cutwater diameter) for the pump casing.

D. Shaft:  High grade alloy steel with copper or stainless steel shaft sleeves. 

E. Wear Rings:  Provide bronze renewable wear rings on all pumps.

F. Bearings:  Grease lubricated type ball bearings.  Designed for a minimum life at 40,000 hours at 200 psi suction pressure.  Selected to limit impeller and mechanical seal face deflection to a maximum of 0.002 inches.

G. Drive:  Flexible coupling with coupling guard.  Provide Woods coupling using tapered split hubs and resilient torque transmitting members that do not require shrink fit or press fit to the shaft of the pump or motor.  Rate for the full horsepower of the driving motor at rated motor speed.

H. Seals:  John Crane Company, Type 1 or 2 mechanical seals suitable for intended application.

I. Baseplate:  
1. Common drip lip, high grade heat treated cast iron or reinforced heavy steel of sufficient strength to prevent vibration, warping or misalignment of the pump and motor when installed without grouting.  
2. Provide with machine surfaces and integral drain rim.  Provide a minimum ¾ inch threaded outlet at the pump and for field piping of drainage to a floor drain.  
3. Include provisions on the base for grouting, attachment of anchor bolts, collection of leakage, connection of drain and horizontal adjustment of motor.

J. Provide one set of replacement seals for each size pump.

2.06 Vertical turbine pump

A. Type:  Centrifugal, water lubricated, vertical turbine.

B. Casing:  Cast iron rated for greater of 125 psi or 1.5 times actual discharge working pressure. 

C. Impeller:  Bronze, fully enclosed, dynamically balanced, keyed to shaft.

D. Shaft:  Open line shaft water lubricated, 316 stainless steel.

E. Bearings:  Water lubricated sleeve bearings.

F. Seals:  John Crane Company, Type 1 or 2, mechanical seals suitable for the intended application.

G. Discharge Head:  Surface discharge head assembly of high grade, heat treated, cast iron.

H. Strainers:  316 stainless steel cone type, strainer with net inlet opening greater than four times the area of the suction pipe.
2.07 In-line pump

A. Type:  Centrifugal, single stage, close coupled in-line, back pullout design, suitable for horizontal or vertical operation.

B. Casing:  Cast iron, rated for greater of 125 psi or 1.5 times actual discharge working pressure, suction and discharge gauge port, air vent, wear rings, seal flush connection, drain plug, flanged suction and discharge. 

1. Select casing to accommodate an impeller 15 percent greater in diameter than the diameter of the impeller actually selected to meet the specified conditions.  

2. Equip casing with tapped openings for vent drain and seal flush.  Fit tops with petcocks and pipe for seal flush.

3. Provide suction and discharge tapped for gauge connection.

C. Impeller:  Bronze, fully enclosed, keyed to shaft and secured with locknut.

D. Shaft:  Stainless steel or carbon steel with bronze or stainless steel sleeve through seal chamber.

E. Seals:  John Crane Company, Type 1 or 2 mechanical seals suitable for the intended application.
2.08 Split coupled vertical in-line pump

A. Type:  Vertical in-line centrifugal pump, single stage, single or double suction type, with pump characteristics, which provide rising heads to shut off. Refer to pump schedule for pump flows, heads, motor speed, enclosure, efficiency and power requirements. The pump shall be a single seal, single bearing, split coupled type, with a rigid spacer type coupling.
B. Casing:  Cast iron for working pressure below 175 psi at 145 degrees F, and ductile iron for working pressures up to 360 psi at 145 degrees F.  The suction and discharge connection shall be flanged and the same size and shall be drilled and tapped for seal flush line, and gauge connection.

C. Impeller:  Bronze material, fully enclosed type, and dynamically balanced.

D. Saft:  Stainless steel stainless steel sleeve through seal chamber. lower seal chamber shall be provided with a throttle bushing. 

E. Coupling:  High tensile aluminum alloy, split to permit removal from the pump and motor shafts.  Allow space between the shafts that is sufficient to easily remove and reinstall all replacement mechanical seal components without disturbing either the pump or motor.
F. Seals:  Mechanical seals made of stainless steel outside multi-spring balanced type that uses Viton as the secondary seal material.   Provide a seal gland plate made of 316 stainless steel with stainless steel trim. A factory installed flush line with manual vent shall also be provided with the pump.
G. Flush Line: 
1. Seal flush line to the mechanical seal if required shall have a 50 micron cartridge filter and sight flow indicator, to withstand the working pressure as indicated on the Drawings. 
2. The flush line filters shall be changed after the system is flushed and on a periodic basis until the pump has been turned over to the Owner. 
3. Alternately, for pumps with differential pressures exceeding 3.6 psi the supply in the flush line to the mechanical seal shall use a cyclone type separator, with sight flow indicator.
PART 3 -  EXECUTION 

3.01 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 

B. All installation shall be in accordance with manufacturer’s published recommendations. 

C. Installation shall permit complete servicing without breaking piping or motor connections.  

D. Provide access space around pumps for service. Provide no less than a minimum of three (3) feet, not including piping and piping appurtenances.

E. Ensure pumps operate at specified system fluid temperatures without vapor binding and cavitation, are non‑overloading in parallel or individual operation and operate within 15 percent of midpoint of published maximum efficiency curve.

F. Decrease piping from line size with long radius reducing elbows or reducers. 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 lines for sizes 4 inches and larger. 

G. Provide line-sized shut‑off valve and strainer on pump suction side and line sized soft seated check valve and balancing valve on pump discharge.

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

I. Provide drains for bases and seals, piped to and discharging into floor drains.

J. Lubricate pumps before Start-up.

K. Prior to Start-up, level and align pump baseplate, pump and driver.  Provide metal supporting blocks, wedges and shims as required.  Rigidly bolt pump base plate to the concrete base.  For centrifugal pumps 25 horsepower and larger, dowel the pump and motor to the base after final alignment.  

L. Mount nameplate as described in Section 20 05 53, on both pump motors and gauge board.
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