VERTICAL TURBINE SOLIDS HANDLING PUMP SPECIFICATION

PART 1. GENERAL

1.01 This specification includes the supply of ___ single stage, ____ size, VTSH, Vertical Turbine Solids-Handling Pump(s).  Each unit shall be supplied complete with non-clog bowl assembly, column with splitter vane, enclosed line shaft, (underground)(surface) discharge head, sole plate, water flush monitor, and driver.  Pumps less than 30 feet in length will be shipped completely assembled, less driver.

1.02
QUALITY ASSURANCE

A. All pumping equipment furnished under this Section shall be of a design and manufacture that has been used in similar applications, and it shall be demonstrated to the satisfaction of the Owner that the quality is equal to equipment made by that manufacturer specifically named herein.

B. Unit responsibility.  Pump(s), complete with motor, necessary guards, and all other specified accessories and appurtenances shall be furnished by the pump manufacturer to insure compatibility and integrity of the individual components, and provide the specified warranty for all components.

C. Pumps are to be engineered and manufactured under a written Quality Assurance program.  The Quality Assurance program is to be in effect for at least ten years, to include a written record of periodic internal and external audits to confirm compliance with such program.  

D. Pump(s) are to be engineered and manufactured under the certification of ISO-9001:2000.

1.03 PERFORMANCE

A. The pump(s) shall be designed for continuous operation and will be operated continuously under normal service.

B. OPERATION CRITERIA
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C. Total head shall include velocity head losses at the pump discharge.

D. Pump setting from the bottom of the base plate to the bottom of suction bell is ____ feet.

PART 2, PRODUCTS

2.01 PUMPS

A. Manufacturers

1. Pump(s) shall be the product of Fairbanks Nijhuis.

2. Manufacturer shall have installations of like or similar application with a minimum of 5 years service for this pump size.

B. Design

1.
Bowl Assembly

a. Pump bowl shall be of close-grained cast iron construction conforming to ASTM A48 CL30, free of blow and sand holes.  Discharge bowl shall contain three symmetrically arranged diffusion vanes.  

b. Impeller shall be of the enclosed solids handling type, statically and dynamically balanced, containing a maximum of two vanes (4 vanes for low head pumps) and shall be one-piece cast iron conforming to ASTM A48 CL30.  All casting connections shall be rabbet fitted.  The impeller and bowl diffusion vanes shall be of a hydrofoil design with well-rounded leading edges to prevent the accumulation of fibrous and stringy material.  The non-clog impeller shall be secured to the tapered shaft using a key and bolt.    (Provide impeller wear ring of ASTM A743 CA15 190-241 Bhn, or ASTM A743 CA40 300-350 Bhn.)

c. Upper and lower bronze-backed rubber bearings shall maintain alignment of the shaft through the bowl.  The bowl shaft shall be 416 stainless steel with a chrome plating at the bearing area.  

d. Bowl bearings must be protected by the Fairbanks Morse restrictor-bushing system protected under Patent No.5,213,468 dated May 25, 1993.  This protection system shall incorporate a Teflon bushing that limits backflow of sand, grit or other potential destructive material during pump shutdown.  This restrictor bushing shall also throttle or limit the amount of flush water used during pump operation, as well as provide proper pressurization of the enclosing tube and bearing lubrication system.  The restrictor bushing shall be locked in place with a retaining ring, but be free to “float” along the shaft.

e. The impeller and bowl passageways and the clearance between the periphery of the maximum diameter impeller and bowl diffuser vanes shall be capable of passing a ___ diameter sphere.

f. The suction bell shall be free of bearing hubs and supporting ribs or vanes to allow unobstructed flow to the impeller.  Bell shall be fitted with an axial type wear ring of ASTM A743 CA40 material with a hardness range of (300-350 Bhn)  or (410-484 Bhn).

g. To prevent vortexing and undesirable eddys, a cast aluminum (fabricated 304 stainless steel on 30” and larger bowls) hydrocone shall be provided.  The contractor shall permanently mount the hydrocone to the sump floor.  It is to be located below the suction bell on the pump centerline.

2.
Column Assembly

a. Column pipe shall be of the flanged type and not less than ___ inches in diameter and shall have a minimum wall thickness of ___ inches.  Column pipe shall be furnished in lengths of not over ten (10) feet, and shall be connected by flanged joints registered to ensure proper alignment after assembly.  Column pipe shall contain a splitter vane to prevent trash and stringy material from accumulating on the shaft enclosing tube.  The splitter vane shall be securely welded in place and shall run the entire length of the column.  It shall be aligned with a bowl diffusion vane and the discharge elbow splitter vane.  Use of “spider” type bearing retainers is not acceptable.

b. Line shafting shall be a minimum of ___ inches in diameter and shall be 416 stainless steel.  It shall be furnished in interchangeable sections of not over 

ten (10) feet in length, and shall be coupled with threaded couplings.  An enclosing tube shall be provided to house the lineshaft.  It shall be of ___ inch, schedule 80 pipe furnished in interchangeable section not to exceed five (5) feet in length (2-1/2 feet for 10” pump).  The ends of the enclosing tube shall be machined to receive connector bearings.  These lineshaft bearings shall be of bronze material and designed for fresh water flush.

3.
Discharge Head

a. Fabricated steel discharge head and sole plate shall be provided for mounting the driver.  Discharge head shall be of the (underground)(surface) three section mitred style and designed to prevent the collection of stringy material by the use of a splitter vane.  Discharge head shall be provided with ___”, 150 pound ANSI flanged connection, a packing box, which shall connect to the shaft enclosing tube with a threaded lineshaft bearing.   The packing box shall contain a minimum of 3 rings of packing and also be configured to accept commercially available mechanical seals.  A suitable drain tap shall be provided for packing box leakage and tapped connection for installation of an air release valve.  A two-piece top shaft shall be provided with a 304 stainless steel sleeve at the packing box.

4.
Bearing Protection System

a. A water flush assembly for flushing, lubricating and cooling the bearings shall be connected to the stuffing box and consist of a pressure gauge, flow meter, pipe and fittings.  The contractor shall pipe to this flush water assembly, a water supply of ___ GPM at ___ psi water.  Water quality shall be as a minimum 6.0 to 8.0 pH containing particles no more than 60 micron in size.  Units for applications where pumpage may include excessive amounts of abrasive fines, sand or grit, continuous fresh water flushing of the bearings is required.  For moderate service, the bearings must be flushed for a minimum of five (5) minutes prior to pump start-up, continuously while in operation and at least 15 minutes after stopping for proper lubrication.  This is to prevent grit and foreign material from fouling the bearings.  The flow meter shall be of the type for 115 volt AC power supply with an on-state current of 0.02 – 1.0 amps (wired to shut the pump down at flows less than _____ GPM).

5.        Pump Driver

a. The pump shall be driven by a (vertical hollow shaft motor)(vertical solid shaft motor)(diesel engine through a right angle gear)(horizontal motor through a right angle gear).

b. Driver shall be non-overloading anywhere on the hydraulic curve.

C. Testing

1. A certified factory performance test shall be performed on each pumping unit in accordance with Hydraulic Institute Standards, latest edition.  Tests shall be sufficient to determine the curves of head, input horsepower, and efficiency relative to capacity from shutoff to 140% of design flow.  A minimum of six points, including shutoff, shall be taken for each test.  At least one point of the six shall be taken as near as possible to each specified condition.

D. Pumps shall be manufactured by companies whose management system is registered to ISO-9001:2000.

E. Coatings

Outside of bowl, inside and outside of column, outside of tube and interior of head shall be coated with Carboline 300M coal tar epoxy, minimum of 16 mils.  Above ground shall receive standard machinery enamel finish.
