PRODUCTS
A. The specifying engineer reserves the right to specify a primary supplier / lead spec manufacturer on all supplied schedule and specification documents.  These primary suppliers have lead their respective industry in research and development and their products have had proven track records in the field.  These primary suppliers, in the opinion of this engineering firm, produce a superior product to the alternately listed manufacturers.  The contractor may choose to supply equivalent equipment as manufactured by the alternately specified manufacturer.  This alternately specified equipment shall be supplied on a deduct alternate basis and based on the approval of the supplied alternate manufacturer’s submittals. 

The use of a primary supplier and deduct alternates protects the specifying engineer’s design concept, but allows for a check-and-balance system to protect the post-commissioning owner.  
2.07
END SUCTION LONG COUPLED PUMPS (BASE MOUNTED):

A.
Manufacturer:

1.
Contractor shall furnish and install new end suction long coupled pumps for chilled water and hot water heating systems as indicated on the drawings. Pumps shall be Series 2000 as manufactured by Flo Fab under base bid. Equivalent units may be submitted as deduct alternates. Pumps shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule drawings.

B.
End Suction Long Coupled Pump (Base Mounted): 

1. The pumps shall be long coupled, base mounted, single stage, end suction, vertical design, in cast iron bronze fitted (or all bronze or all iron) construction specifically designed for quiet operation. Suitable standard operations at 250(F and 175 PSIG working pressure or optional operations of 250 PSIG working pressures.  Working pressures shall not be de-rated at temperatures up to 250F.  The pump internals shall be capable of being services without disturbing piping connections, electrical motor connections or pump to motor alignment.

2. The pumps shall be composed of three separable components a motor, power frame bearing assembly, and pump end (wet end).  The motor shaft shall be connected to the pump shaft via a replaceable flexible coupler.

3. A power frame bearing assembly shall support the shaft via two heavy-duty regreaseable ball bearings. The power frame bearing assembly shall be replaceable without disturbing the system piping and shall have cast iron foot support under the frame near the coupling end.  Pump bearings shall be regreaseable without removal of the bearings from the bearing assembly.  Thermal expansion of the shaft toward the impeller shall be prevented via an inboard thrust bearing. 

4. The bearing assembly or power frame shall have a solid stainless steel shaft.  A non-ferrous bronze shaft sleeve shall be employed to completely cover the wetted area under the seal. 



Pump shall be equipped with an internally flushed mechanical seal assembly installed in an enlarged tapered seal chamber. Application of an internally flushed mechanical seal shall be adequate for seal flushing without requiring external flushing lines. Seal assembly shall have a brass housing, seat gasket, stainless steel spring, and be of a viton elastomer design with carbon rotating face against a stationary ceramic seal face.  

5. Bearing assembly or power frame shaft shall connect to a bronze impeller.  Impeller shall be both hydraulically and dynamically balanced to ANSI/HI 1.1-1.5-1994, section 1.4.6.1.3, figure 1.106, balance grade G6.3 and keyed to the shaft and secured by a stainless steel locking cap screw or nut.

6. Pump should be designed to allow for true back pull-out allowing access to the pump’s working components, without disturbing motor or piping, for ease of maintenance.

7. A center drop-out type coupling, capable of absorbing torsional vibration, shall be employed between the pump and motor.  Pumps for variable speed application shall be provided with a suitable coupler sleeve. Coupler shall allow for removal of pump’s wetted end without disturbing pump volute or movement of the pump’s motor and electrical connections. On variable speed applications the coupler sleeve should be constructed of an EPDM material to maximize performance life.

8. An ANSI and OSHA rated coupler guard shall shield the coupler during operation. Coupler guard shall be dual rated ANSI B15.1, Section 8 and OSHA 1910.219 compliant coupling guard and contain viewing windows for inspection of the coupling. No more than .25 inches of either rotating assembly shall be visible beyond the coupling guard.

9. Pump volute shall be of a cast iron design for heating systems (or cast bronze for domestic water systems), rated for 175 PSIG with integral cast iron flanges drilled for 125# ANSI companion flanges. (Optional 250 PSIG working pressures are available and are 250# flange drilled)  Volute shall include gauge ports at nozzles, and vent and drain ports.

10. Pumps shall be provided with internal bronze casing wear rings. 

11. Motors with T frames shall meet scheduled horsepower, speed, voltage, and enclosure design. Pump and motors shall be factory aligned, and shall be realigned after installation by the manufacturer’s representative. Motors shall be non-overloading at any point on the pump curve and shall meet NEMA specifications and conform to the standards outlined in EPACT 92. 

12. Base plate shall be of structural steel or fabricated steel channel configuration fully enclosed at sides, and fully open grouting area (for field grouting). The base must be grouted and the coupling re-aligned prior to start-up. An alignment report shall be submitted to the consulting engineer prior to start-up. Failing to grout and re-align will void warranty. The minimum base plate stiffness shall conform to ANSI/HI 1.3.4-1997 for Horizontal Baseplate Design standards. 

13. Pump shall be of a maintainable design and for ease of maintenance should use machine fit parts and not press fit components.  

14. The pump(s) vibration limits shall conform to Hydraulic Institute ANSI/HI 1.1-1.5-1994, section 1.4.6.1.1 for recommended acceptable unfiltered field vibration limits (as measured per H.I. 1.4.6.5.2, Figure 1.108) for pumps with rolling contact bearings. 

15. The seismic capability of the pump shall allow it to withstand a horizontal load of 0.5g, excluding piping and/or fasteners used to anchor the pump to mounting pads or to the floor, without adversely affecting pump operation.

16. Each pump shall be factory tested and name-plated before shipment.

17. Pump shall conform to ANSI/HI 9.6.3.1 standard for Preferred Operating Region (POR) unless otherwise approved by the engineer.  The pump NPSH shall confirm to the ANSI/HI 9.6.1-1997 standards for Centrifugal and Vertical Pumps for NPSH Margin.

Vibration Isolation Pad:



Contractor shall furnish and install vibration isolation pad under pumps as indicated on the drawings. Vibration isolation pad shall be as manufactured by Vibration Eliminator, Mason, or other.  Vibration isolation pads are not required on systems where vibration isolation has been determined not to be required.  Vibration isolation pad shall meet sizes and characteristics as specified in the following and as scheduled.



The vibration isolation pad shall be adequately sized to provide room for the pump, pump trim, and piping supports.  The pad shall be constructed base shall be fabricated of 6” channel steel fully enclosed at sides and ends, with securely welded cross members and fully open grouting area (for field grouting).  The pad shall have welded height saving support brackets for attachment to free standing and laterally stable type “OST” spring isolators.  Pad shall be designed for a 1” deflection and should have a grouted weight greater than that of the pump.  

When vibration isolation pads are installed on pumps rubber flexible type connectors must be installed on the vertical suction and discharge piping.  Stainless steel type flexible connectors shall not be accepted on systems were vibration bases are installed.

C.
Accessories:

1. Where noted on schedule pumps shall be provided with all iron construction including: cast iron impeller, stainless steel shaft sleeve, and a stainless steel seal assembly housing. 

2. Where noted on schedule pumps shall be provided with galvanized drips rim on the base, or special spacer couplers.

3. Where noted on schedule an EPT Tungsten/Carbide seal (250(F maximum operating temperature), Viton seal, or Teflon seal should be used in lieu of the Buna standard seal (225(F maximum operating temperature). 

4. Where noted on schedule Pump shall be flushed single seal, flushed double seal type seal arrangements.

5. Where noted on schedule pumping equipment may require one or all of the following tests: Certified Lab tests (non-witnessed), Hydraulic Institute Level B tests, or Witnessed Tests.

6. Where noted on schedule a Flo  Fab Sediment Separator shall be furnished for installation on the flushing line between the pump discharge flange and the seal area.  The sediment separator is installed to increase the overall life expectancy of the seal, on inherently dirty systems. The separator shall remove dissolved solids from the flushing media before the fluid enters the seal area where it can damage and shorten the life of the seal. 

7. Where noted on schedule a Flo Fab Brazed Plate Heat Exchanger Kit shall be furnished for installation on the flushing line between the pump discharge flange and the seal area.  The heat exchanger is installed to increase the overall life expectancy of the seal, on high temperature systems (greater than 250(F).  The kit shall decrease the temperature of the flushing water being provided to the seal area as a flushing media to a temperature less than 250(F.  Flushing temperatures higher than 250(F can damage and shorten the life of the seal.
8. Suction Diffuser. Angle pattern, 175-psig pressure rating, cast-iron body and end cap, pump-inlet fitting, with stainless startup and permanent strainers ,straightening vannes; drain plug; and factory-fabricated support.

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.

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.

3.2 CONCRETE BASES 

A. Install concrete bases of dimensions indicated for pumps and controllers. Refer to Division 15 Section.

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 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.

5. Cast-in-place concrete materials and placement requirements are.

3.3 PUMP INSTALLATION

A. Install pumps with access for periodic maintenance including removal of motors, impellers, couplings, and accessories.

B. Independently support pumps and piping so weight of piping is not supported by pumps and weight of pumps is not supported by piping.

C. Install continuous-thread hanger rods and elastomeric hangers of sufficient sizes.

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

1. Support pump baseplate on rectangular metal blocks and shins, or on metal wedges with small taper, at points near foundations bolts to provide a gap of ¾ to 1 ½ inches between pump base and foundation for grouting.

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

3.4 ALIGNMENT

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.

C. Adjust pump and motor shafts for angular and offset alignment by methods specified in “Centrifugal 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

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 pumps nozzles.

E. Install check valve and throttling valve on discharge side of pumps.

F. Install Y-type strainer, suction diffuser and shutoff valve on suction side of pumps.

G. Install flexible connectors on suction and discharge side of pumps.

H. Install check valve and butterfly valve on each, condensate pump unit discharge.

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

J. Ground equipment according to Division 16 Section.

K. Connect wiring according to Division 16 Section.

3.6 STARTUP SERVICE

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. Cleans strainers on suction piping.

4. Perform the following startup checks for each pump before starting.

5. Verify bearing lubrication.

6. 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.

7. Verify that pump is rotating in the correct direction.

8. Prime pump by opening suction valves and closing drains, and prepare pump for operation.

9. Start motor.   

10. Open discharge valve slowly.

11. Make certain that all the air is eliminated

