
SECTION 15540

WATER CIRCULATING PUMPS FOR HVAC PRIVATE 

THIS SECTION USES THE TERM ARCHITECT.  CHANGE THIS TERM AS NECESSARY TO MATCH THE ACTUAL TERM USED TO IDENTIFY THE DESIGN PROFESSIONAL AS DEFINED IN THE GENERAL AND SUPPLEMENTARY CONDITIONS.

ISO 6708 NOMINAL SIZE (DN):  A NUMERICAL DESIGNATION OF SIZE THAT IS COMMON TO ALL COMPONENTS IN A PIPING SYSTEM OTHER THAN COMPONENTS DESIGNATED BY OUTSIDE DIAMETERS OR BY THREAD SIZE.  DN IS A CONVENIENT ROUND NUMBER FOR REFERENCE PURPOSES AND IS ONLY LOOSELY RELATED TO MANUFACTURING DIMENSIONS.

PART 1  ‑ GENERAL

1.01
RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this and other Sections of Division 15.

B. Section 16484, Adjustable Frequency Drive for A-C Induction Motors. 

1.02
SUMMARY


A.
This Section includes the following categories of HVAC pumps for hydronic systems:

DELETE PUMP CATEGORIES BELOW THAT ARE NOT REQUIRED.  ADD CATEGORIES AS REQUIRED.

1.
End‑suction pumps.

1.03
PERFORMANCE REQUIREMENTS

THIS SECTION SPECIFIES CIRCULATORS RATED AT 125 PSIG AND 225 DEG F (860 kPa AND 107 DEG C) AND PUMPS RATED AT 175 PSIG AND 225 DEG F (1200 kPa AND 107 DEG C).  USE CIRCULATORS, PUMPS, AND OTHER COMPONENTS WITH HIGHER RATINGS, WHERE HIGHER OPERATING PRESSURES ARE REQUIRED.

A. Pump Pressure Ratings:  At least equal to system's maximum operating pressure at point where installed, but not less than specified.

B. Pumps greater than 2 horsepower shall be certified for use with Variable Speed Drives (VSD) by the manufacturer. 

1.04
SUBMITTALS

A.
General:  Follow the procedures specified in Division 1 and Section 15050 – Piping Systems.

B.
Product data including certified performance curves and rated capacities of selected models, weights, furnished specialties, and accessories.  Indicate pump's operating point on curves.

C.
Wiring diagrams detailing wiring for power, signal, and control systems and differentiating between manufacturer‑installed wiring and field‑installed wiring.

DELETE PARA BELOW IF NOT REQUIRED.

D.
Maintenance data for pumps to include in the operation and maintenance manual specified in Division 1.  Include startup instructions.

1.05
QUALITY ASSURANCE

A.
Regulatory Requirements:  Comply with provisions of the following:

1.
ASME B31.9 "Building Services Piping" for piping materials and installation.

2.
Hydraulic Institute's "Standards for Centrifugal, Rotary & Reciprocating Pumps" for pump design, manufacture, testing, and installation.

3. UL 778 "Standard for Motor Operated Water Pumps" for construction requirements.  Include UL listing and labeling.

4.
NEMA MG 1 "Standard for Motors and Generators" for electric motors.  Include NEMA listing and labeling.

5.
NFPA 70 "National Electrical Code" for electrical components and installation.

RETAIN 1 OF 2 PARAS BELOW OR DELETE BOTH.

B.
Single‑Source Responsibility:  Obtain each category of pumps from 1 source and by a single manufacturer.

1.06
DELIVERY, STORAGE, AND HANDLING

A.
Store pumps in dry location.

B.
Retain shipping flange protective covers and protective coatings during storage.

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

SELECTION OF 5 DAYS TO DEFINE EXTENDED STORAGE IN PARA BELOW IS SUBJECTIVE.  EDIT TO SUIT PROJECT REQUIREMENTS.

D.
Extended Storage Longer than 5 Days:  Dry internal parts with hot air or vacuum‑producing device.  Coat internal parts with light oil, kerosene, or antifreeze after drying.  Dismantle bearings and couplings; dry; coat with acid‑free, heavy oil; tag; and store in dry location.

E.
Comply with pump manufacturer's rigging instructions.

PART 2  PRODUCTS

2.01
PUMPS, GENERAL

RETAIN THIS ARTICLE AND AS MANY OF THE FOLLOWING CATEGORY ARTICLES AS REQUIRED.

A.
General:  Factory assembled and tested.

B.
Base‑Mounted Pumps:  Include pump casings that allow removal and replacement of impellers without disconnecting piping.

C.
Types, Sizes, Capacities, and Characteristics:  As indicated on drawings.

D.
Motors (Less than 5 HP):  NEMA MG 1, general purpose, continuous duty, Design B, except Design C where required for high starting torque.  Furnish single‑, multiple‑, or variable‑speed motors, with type of enclosures and electrical characteristics indicated.  Include built‑in thermal‑overload protection and grease‑lubricated ball bearings.  Select each motor to be non-overloading over full range of pump performance curve.

RETAIN PARA BELOW ONLY IF ENERGY‑EFFICIENT MOTORS ARE REQUIRED.  EDIT AS REQUIRED AND INDICATE WHICH MOTORS MUST BE ENERGY EFFICIENT.  HIGH‑EFFICIENCY MOTORS ARE MORE EXPENSIVE THAN "STANDARD" MOTORS IN PARA ABOVE.  WEIGH ADDED FIRST COST AGAINST RATE OF INCREASED EFFICIENCY AND POTENTIAL OPERATING COST SAVINGS.  SEE EVALUATIONS AND DIVISION 15 SECTION "MOTORS" FOR FURTHER DISCUSSION.

E. Motors Above 5 HP Shall Be Energy Efficient:  Minimum efficiency as indicated according to IEEE 112, Test Method B.  Include motors with higher efficiency than "average standard industry motors" according to IEEE 112, Test Method B, if efficiency is not indicated.  Select each motor to be non-overloading over full range of pump performance curve.

F. Motors greater than 2 HP shall be certified for use with variable speed drives by the manufacturer. 

F.
Factory Finish:  Manufacturer's standard paint applied to factory‑assembled and ‑tested units before shipping.

G.
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.

2.02 SEPARATELY COUPLED, END‑SUCTION PUMPS

[Designer Note:  The following is typical wording for an end suction type water circulating pump.  Other types of  pumps may also be applicable to GHP water circulation service such as in-line pumps and horizontally split case pumps.  Examples of these two types of pumps are as follows: in-line --  B&G series 60, 80, 90, &100; horizontally split case – B&G series HSC.  Pump selection for the specific application is the designer’s responsibility.]

RETAIN PARA AND SUBPARA ABOVE OR BELOW.  THE SUPPORTED‑VOLUTE TYPE BELOW IS RECOMMENDED.

A. Description:  Supported‑volute, centrifugal, separately coupled, end‑suction, single‑stage, bronze‑fitted, radially split case design; rated for a minimum 175‑psig (1200‑kPa) working pressure and a continuous water temperature of 225(F (107(C).  Include back‑pull‑out design, except where other design is indicated, and the following: 

1. Casing:  Cast iron, with flanged piping connections, drain plug in bottom of volute, and threaded gage tappings at inlet and outlet flange connections.  Include integral feet or other means on volute to support weight of casing and attached piping. 

INCLUDE THE FOLLOWING SUBPARAS WITH EITHER DESCRIPTION AND CASING OPTION USED.

2.
Impeller:  ASTM B 584, cast bronze, statically and dynamically balanced, closed, overhung, single suction, keyed to shaft, and secured by locking cap screw. 

REFER TO EDITING INSTRUCTION NO. 2 IN THE EVALUATIONS FOR WEARING RINGS IN SUBPARA BELOW.  DELETE IF THEY ARE NOT REQUIRED.

3.
Wearing Rings:  Replaceable, bronze casing ring. 

4.
Shaft and Sleeve:  Steel shaft with bronze sleeve. 

REFER TO EDITING INSTRUCTIONS NO. 3 AND 4 IN THE EVALUATIONS FOR SEALS IN 2 SUBPARAS BELOW.

5.
Seals:  Mechanical type with flushing provision.  Include carbon‑steel rotating ring, stainless‑steel spring, ceramic seat, and flexible bellows and gasket rated for 225°F minimum. 

DELETE ABOVE OR BELOW.

6. Coupling:  Flexible, capable of absorbing torsional vibration and shaft misalignment. 

7.
Coupling Guard:  Steel, removable, and attached to mounting frame. 

8.
Mounting Frame:  Welded‑steel frame and cross members, factory‑fabricated from ASTM A 36 (ASTM A 36M) channels and angles.  Fabricate for mounting pump casing, coupling guard, and motor.  Grind welds smooth before application of factory finish.  Field‑drill motor‑mounting holes for field‑installed motors.

DELETE BELOW IF NOT PERMITTED.

a.
Option:  Frame may be cast iron instead of steel.

INSERT SPECIAL APPLICATION REQUIREMENTS FOR VARIABLE‑SPEED CONTROLLER HERE.  CONSULT MFRS' REPRESENTATIVES FOR MOTOR AND CONTROLLER REQUIREMENTS.

9. Motor:  Secured to mounting frame, with adjustable alignment.

2.03
PUMP SPECIALTY FITTINGS

REFER TO EDITING INSTRUCTION NO. 5 IN THE EVALUATIONS FOR PUMP SPECIALTY FITTINGS.

A.
Include the following pump specialty fittings with end connections matching pump and piping, where indicated:

1.
Suction Diffuser:  Angle or straight pattern, 175‑psig (1200‑kPa) pressure rating, cast‑iron body and end cap, pump‑inlet fitting.  Include bronze startup and bronze or stainless‑steel permanent strainers; bronze or stainless‑steel straightening vanes; drain plug; and factory‑ or field‑fabricated support.

PART 3   EXECUTION

3.01
EXAMINATION

A.
Examine areas, equipment foundations, and conditions, with Installer present, for compliance with requirements for installation and other conditions affecting performance of pumps.

B.
Examine roughing‑in for piping systems to verify actual locations of piping connections before pump installation.

C. Examine foundations for suitable conditions where pumps are to be installed.

D.
Do not proceed until unsatisfactory conditions have been corrected.

3.02
CONCRETE

DELETE THIS ARTICLE WHEN NO CONCRETE WORK IS REQUIRED.

COORDINATE SIZES AND LOCATIONS OF CONCRETE BASES IN PARA BELOW.  VERIFY STRUCTURAL REQUIREMENTS WITH STRUCTURAL ENGINEER.

A.
Install concrete bases of dimensions 6 inches greater on all sides than pump dimensions.  

3.03
INSTALLATION

A.
Install pumps according to manufacturer's written installation and alignment instructions.

B.
Install pumps in locations indicated and arranged to provide access for periodic maintenance, including removal of motors, impellers, couplings, and accessories.

C.
Support pumps and piping separately so that piping is not supported by pumps.

3.04
ALIGNMENT

RETAIN THIS ARTICLE ONLY FOR SEPARATELY COUPLED, END‑ AND DOUBLE‑SUCTION PUMPS.

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

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

C.
Adjust alignment of pump and motor shafts for angular and parallel alignment.

D.
After alignment is correct, tighten foundation bolts evenly but not too firmly.  Fill base plate completely with nonshrink, nonmetallic grout, with metal blocks and shims or wedges in place.  After grout has cured, fully tighten foundation bolts.

E.
Alignment Tolerances:  According to manufacturer's recommendations.

3.05
CONNECTIONS

REFER TO EDITING INSTRUCTION NO. 5 IN THE EVALUATIONS.

A.
General:  Install shutoff valve and suction diffuser on pump suction and check valve, circuit setter and shutoff valve on pump discharge, except where other arrangement is indicated.

B.
Connect piping to pumps as indicated.  Install valves that are the same size as piping. Reductions to pump inlet and outlet connections shall be made at the connection to the equipment.

C.
Install suction and discharge pipe sizes equal to or greater than the diameter of pump nozzles as indicated on the drawings.

D.
Install flexible connectors on suction and discharge sides of base‑mounted pumps and where indicated.  Install between pump casing and valves, except where other arrangement is indicated.

E.
Install thermometers where indicated.

F.
Install temperature and pressure gage connector plugs in suction and discharge piping around each pump, and as detailed on the drawings.

G.
Install electrical connections for power, controls, and devices.

H.
Electrical power and control wiring and connections are specified in Division 16 Sections.

3.06
FIELD QUALITY CONTROL

A.
Check suction piping connections for tightness to avoid drawing air into pumps.

B.
Clean strainers.

C.
Set pump controls.

3.07
COMMISSIONING

A.
Final Checks Before Startup:  Perform the following preventive maintenance operations and checks before startup:

1.
Lubricate bearings.

2. Remove grease‑lubricated bearing covers, flush bearings with kerosene, and clean thoroughly.  Fill with new lubricant as per manufacturer’s requirements. 

3.
Disconnect coupling and check motor for proper rotation that matches direction marked on pump casing.

4.
Check that pumps are free to rotate by hand.  Pumps for handling hot liquids shall be free to rotate with pump hot and cold.  Do not operate pump if it is bound or even drags slightly until cause of trouble is determined and corrected.

5.
Check that pump controls are correct for required application.

B.
Starting procedure for pumps:

1.
Prime pumps, opening suction valve, closing drains, and preparing pumps for operation.

2.
Open circulating line valves if pumps should not be operated against dead shutoff.

3. Start motors.

4.
Open discharge valves slowly.

5.
Check general mechanical operation of pumps and motors.

C.
Refer to Section 15950, "Testing, Adjusting, and Balancing", for detailed requirements for testing, adjusting, and balancing hydronic systems.

END OF SECTION
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