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SECTION 23 20 00 – HVAC PUMPS
GENERAL
The following sections are to be included as if written herein:
Section 23 00 00 – Basic Mechanical Requirements
Section 23 05 29 – Sleeves, Flashings, Supports and Anchors
Section 23 05 53 – Mechanical Identification
WORK INCLUDED
Base mounted pumps
RELATED WORK
Section 23 05 13 – Motors
Section 23 05 16 – Expansion Compensation
Section 21 05 48 ‑ Vibration Isolation
Section 23 07 19 ‑ Piping Insulation
Section 23 07 16 ‑ Equipment Insulation
Section 23 21 00 ‑ Hydronic Piping
Section 23 06 20.13 ‑ Hydronic Specialties
Section 26 29 23 – Variable Speed Drives
REFERENCES
ANSI/UL 778 ‑ Motor Operated Water Pumps
QUALITY ASSURANCE
Manufacturer: Company specializing in manufacture, assembly, and field performance of pumps with minimum three years experience.
Alignment: Base mounted pumps shall be aligned by qualified millwright and alignment certified.
SUBMITTALS
Submit shop drawings and product data under provisions of Section 23 00 00.
Submit certified pump curves showing performance characteristics with pump and system operating point plotted.  Include NPSH curve when applicable.
Submit manufacturer's installation instructions under provisions of Section 23 00 00
OPERATION AND MAINTENANCE DATA
Submit operation and maintenance data under provisions of Section 23 00 00.
Include installation instructions, assembly views, lubrication instructions, and replacement parts list.
DELIVERY, STORAGE, AND HANDLING
Deliver products to site under provisions of Section 23 00 00.
Store and protect products under provisions of Section 23 00 00.
EXTRA PARTS
Provide one extra set of mechanical seals for pumps under provisions of Section 23 00 00.
PRODUCTS
ACCEPTABLE MANUFACTURERS
Armstrong
Aurora
Bell & Gossett
Gould
Paco
Taco
Substitutions:  Under provisions of Section 23 00 00
HIGH TEMPERATURE PUMPS: 

 Furnish and install a high temperature hot water pump with performance characteristics as scheduled on the Drawings.  The pump shall be designed for a maximum working temperature of 500 degrees F. when the suction pressure plus differential pressure is 420 psi or less and shall have the following construction:  casing ‑ ductile iron, impeller ‑ ductile iron, gland ‑ ductile iron, channel rings ‑ cast iron, shaft ‑ AISI‑C‑1045 steel, and shaft sleeve ‑ 400c hardened stainless steel.
The pump shall be equipped with vacuum degassed ball bearings.  The outboard thrust bearing shall be a double row deep groove angular bearing.  The inboard is a single row deep groove bearing.  The bearing shall be designed to give less than .001" (one thousandth inch) end play and a maximum of .002" (two thousandths inch) deflection at the mechanical seal faces.  The bearing shall be oil lubricated and be equipped with constant level oiler with a clear PMMA oil reservoir to indicate oil reserve.
Pump shaft seal:  Seals shall be mechanical. Mechanical seals shall be John Crane Type "1" or approved equal with stainless steel spring and metal parts, ethylene propylene elastomer bellows and solid tungsten carbide sealing face.  The seal shall have a minimum life of 8000 hours when the pump is operating at 150 psig suction and 300 degrees F.
The pump shall be equipped with water cooled stuffing box.  The water cooled stuffing box shall be so constructed that it can be supplied with low pressure cooling water which shall circulate around seal housing and then to drain.
The pump shall be mounted on a rigid steel baseplate which is equipped with a tapered drip basin with l" (one inch) pipe tap. The pump shall have a centerline mounted casing to insure proper alignment and allows for expansion all directions from the horizontal centerline of the shaft. The pump shall be coupled to the motor with a Rexnord Thomas flexible disk coupling with a spacer and extended hubs, Type DBZ-C, of the proper size and with coupling guard, or approved equal.
The pump shall be an Aurora Pump Company Model 154 "Apco Chem" peripheral turbine pump or approved equal.
END SUCTION PUMPS:
Furnish and install chilled water pumps of the capacities and efficiencies shown on the Drawings. These pumps shall be selected to be non-overloading over the entire pump curve range, and shall be further selected such that the selected impeller size does not exceed 90% of the maximum impeller diameter catalogued.
The pump casing shall be cast iron. The casing shall be of end suction design with tangential discharge outlet. The casing shall have tapped and plugged holes from priming and draining. 
Both suction and discharge nozzles shall be provided with appropriate flanges by means of which the proper piping systems may be attached to the pumps. These flanges shall be dimensioned, faced, drilled, and spot faced to conform with the latest American Flange Standard.
The impeller shall be of the enclosed type and shall be investment cast. It shall be finished all over. The exterior shall be turned and the interior shall be finished smooth and clear of all burrs, trimmings, and irregularities. The impeller shall be dynamically balanced. The impeller shall be keyed to the shaft and fastened with a washer, gasket, and cap screw.
The seal plate and motor bracket shall be of a two piece design, and shall provide an adequate area for internal recirculation of the pumped fluid around the sealing medium.
Mechanical seals shall be John Crane Type "1" or approved equal with stainless steel spring and metal parts, ethylene propylene elastomer bellows and solid tungsten carbide sealing face.  The seal shall have a minimum life of 8000 hours when the pump is operating at 150 psig suction and 300 degrees F.
The impeller shall be direct-coupled to the motor shaft. The motor shaft shall be machined to provide a keyway, and drilled and tapped to accept the impeller fastener. Stub shafts are not acceptable. The outboard shaft extension shall be machined with a keyway to accept a coupling to the driving unit. Lip seals shall be furnished on both the inboard and outboard shaft extensions, and a water slinger shall be furnished on the inboard shaft extension closest to the mechanical seal.
The pump shaft shall be fitted with a shaft sleeve to minimize shaft wear. The sleeve shall be sealed to the impeller hub by an O-ring, and shall be positively driven to the keyway by a pin. The use of adhesive compounds to fasten the sleeve to the shaft seal is not acceptable.
The power frame shall house a single-row outboard greaseable thrust bearing. Bearings shall be selected for a 3 years minimum life at maximum load. The outboard bearing shall be locked in place by a retaining ring. The inboard bearing shall not be locked in order to accommodate thermal expansion of the shaft. Lubrication fittings shall be provided in a convenient location. A bearing cartridge end cap shall be provided on the outboard side of the power frame to allow inspection of the thrust bearing without the need for disassembling the power frame housing.
The pump and motor shall be mounted on a groutable formed steel baseplate or a drip-rim baseplate with integral drip channels incorporated on each side. Each channel shall include an NPT drain connection and plug. Each channel shall include an NPT drain connection and plug. The base shall be sufficiently rigid to support the pump and the motor without the use of additional supports or members.  See Drawings for construction details of pump base.
Each pump shall be coupled to the motor with a Rexnord Thomas flexible disk coupling with a spacer and extended hubs, Type DBZ-C, of the proper size and with coupling guard, or approved equal.
Horizontal split Case PUMPS:
Furnish and install chilled water pumps of the capacities and efficiencies shown on the Drawings.  These pumps shall be selected to be non-overloading over the entire pump curve range, and shall be further selected such that the selected impeller size does not exceed 90% of the maximum impeller diameter catalogued. 
The pump casings shall be cast iron members. They shall be split at the horizontal centerline of the shaft in each case.  The flanges of the upper and lower sections of the casing shall be arranged so that they may be held together rigidly with the use of appropriate bolts.  The pump suction and discharge nozzles shall be located in the lower section of the casings.  The design shall be such that the rotors of the pumps may be exposed for inspection or for removal by resorting to the expediency of removing the top section of the casing, but without disconnecting any part of the main interconnecting pipe systems.
Both suction and discharge nozzles shall be provided with appropriate flanges by means of which the proper piping systems may be attached to the pumps.  These flanges shall be dimensioned, faced, drilled and spot faced to conform to the latest American Flange Standard.
The impellers of these pumps shall be arranged for single stage, double suction service.  These enclosed impellers shall be made of bronze.  They shall be machined carefully and balanced.  Their arrangement shall be such as to minimize end thrust.
The pump shafts shall be stainless steel members of liberal proportions.  These shafts shall be machined with care, ground to gauge and heat treated.
The pump rotors shall be supported in the case of each pump upon two ball type bearings.  One ball bearing shall be located on each side of the pump impeller and each shall be in split bearing housings.  The design of the split bearing housings shall be such as to make them dust‑tight, grease‑tight, water‑tight with integral bearing arms cast to the main pump frame.
The shaft sleeves provided for each pump shall be bronze and shall extend from the hub to the impellers out beyond the stuffing boxes.  The sleeves shall be held rigidly to the rotating elements and they shall protect the steel shafts from the corrosive action of the water.
Leakage from the discharge side of the pumps to the suction sides shall be prevented by the provision of the cast bronze case wearing rings.  The design of these members shall be such that they may be removed and replaced with facility.  All water pumps shall also have impeller wearing rings.
Pump shaft seal:  Seals shall be mechanical. Mechanical seals shall be John Crane Type "1" or approved equal with stainless steel spring and metal parts, ethylene propylene elastomer bellows and solid tungsten carbide sealing face.  The seal shall have a minimum life of 8000 hours when the pump is operating at 150 psig suction and 300 degrees F.
Each pump shall be coupled to the motor with a Rexnord Thomas flexible disk coupling with a spacer and extended hubs, Type DBZ-C, of the proper size and with coupling guard, or approved equal.
Each pump shall be mounted upon a steel bed plate.  The proportions of these bed plates shall be such as to accommodate not only the pump in each case but the pump driving member as well.  These bed plates shall be provided with continuous drip canal around three (3) sides.  Each bed plate shall, moreover, be provided with grout holes and leveling pads, with bolts.  Each bed plate shall be arranged with a threaded drainage opening.  Bed plates on chilled water pumps shall be extended sufficiently wide to assure that any dripping from pumps, pump nozzles and companion flanges will fall on the base 3" (three inches) beyond pipe companion flange).  See Drawings for construction details of pump base.
Provide and deliver to the Owner three complete sets of assembly drawings and repair parts lists for each device, i.e., for the pumps and the motors.  The Drawings and literature provided shall relate to the actual units involved.  They shall not be of such a general nature as to include details which are not incorporated in the devices.  They shall, on the other hand, be so complete that no part or parts are omitted.  Three manuals of instructions for the proper care, operation and maintenance of these devices shall be provided, likewise.
After the pumps have been built and assembled, they shall be factory tested using shop turbine per Hydraulic Institute Standards and a complete set of test curves shall be obtained.  These curves shall be certified by affidavit and delivered in triplicate to Owner.
EXECUTION
INSTALLATION
Install pumps in accordance with manufacturer's instructions.
Provide access space around pumps for service.  Provide no less than a minimum of three feet, not including piping and piping appurtenances.
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.
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.  For close coupled or base mounted pumps, provide supports under elbows on pump suction and discharge line sizes 4 inches and over.  Refer to Section 23 05 48 for vibration isolation.
Provide line sized shut‑off valve (ball or butterfly) and strainer on pump suction, and line sized soft seat check valve and balancing (ball or butterfly with memory stop) valve on pump discharge.
Provide air cock and drain connection on horizontal pump casings.
Provide drains for bases and seals, piped to and discharging into floor drains.
Lubricate pumps before start‑up.
Alignment: A qualified millwright shall check, align and certify pumps. A reverse alignment procedure utilizing laser instruments shall be used. Alignment shall be performed in both hot and cold operating extremes. The maximum parallel and angular misalignment shall not exceed .002 inch. Record and deliver copies of the alignment report to the Owner’s RCM and include copy of the report in the O&M Manual.
Vibration Testing: Vibration velocity readings shall be taken at all bearing locations of all pumps. Pumps driven by variable speed drives shall be tested throughout their range of speeds. Vibration shall not exceed 0.15 inch/second (peak). Record and deliver copies of the test report to Owner’s RCM and include report in the O&M Manual.

END OF SECTION 23 20 00
HVAC PUMPS
23 20 00
6 OF 6
HVAC PUMPS
23 20 00
1 OF 6
image1.jpeg




