SECTION 11___ 

VERTICAL RECIRCULATING CHOPPER PUMPS FOR _____ 

PART 1 GENERAL

1.1 DESCRIPTION 

The Vendor shall furnish one centrifugal, wet pit recirculating chopper pump and all appurtenances as specified. The pump shall be specifically designed to pump and agitate waste solids at heavy consistencies. Materials shall be macerated and conditioned by the pump as an integral part of the pumping action. The pump must have demonstrated the ability to chop through, mix and pump high concentrations of solids such as plastics, heavy rags, grease and hair balls, wood, paper products and stringy materials without plugging, both in tests and field applications. 

1.2 QUALITY ASSURANCE AND PERFORMANCE AFFIDAVIT

The contractor shall submit manufacturer's standard warranty and a performance affidavit for equipment to be furnished in accordance with this section.  The warranty for workmanship and materials shall be manufacturer's standard for 1 year from startup, not to exceed 18 months from factory shipment.  In the performance affidavit, the manufacturer must certify to the Contractor and the Owner, that the Contract Documents have been examined, and that the equipment will meet in every way the performance requirements set forth in the Contract Documents for the application specified.   Shop drawings will not be reviewed prior to the receipt by the Engineer of an acceptable performance affidavit.  The performance affidavit must be signed by an officer of the company manufacturing the equipment, and witnessed by a notary public.  The performance affidavit must include a statement that the equipment will not clog or bind on solids typically found in the application set forth.

PART 2 PRODUCTS

2.1 APPROVED MANUFACTURER 

A. Pump shall be Model V__R-___ as manufactured by Vaughan Co., Inc. 

B. It is the express intent of these specifications to accurately describe equipment that is a regular production item of the specified manufacturer, and that has a proven record of performance in identical (not just similar) applications in other treatment facilities.  The chopper pump manufacturer shall have a minimum of twenty (20) years of documented experience in the design and production of chopper pumps of all types, and not less than five (5) years of experience in the production of the exact equipment as specified herein.  
C. Alternates shall be pre-approved no less than 15 days prior to the bid date, accompanied by a list of no less than twenty five (25) reference installations of chopper pumps in identical service applications.  At least five (5) of the reference installations provided shall be of the exact model pump specified herein.  References shall be pumps that have been used in continuous service for a period of no less than three (3) years.  Only equipment that is in service at the time of referral shall be considered valid.  Pumps that have been removed from service for any reason will not be considered as references.  Telephone numbers and contact names shall be provided for any/all references upon request from the Engineer.  Provision of performance bonds or other means of circumventing the above requirements for historical references and verification of past performance in identical applications are not considered an acceptable means of verifying the manufacturers experience. 

2.2 SERVICE CONDITIONS 

The pumps specified in this section will pump ____________ using the following design flow criteria: 

GPM: _____ TDH: _____ HP: _____ RPM: _____ 

2.3 PUMP CONSTRUCTION 

A. Casing: Shall be of semi-concentric design, with the first half of the circumference being cylindrical beginning after the pump outlet, and the remaining circumference spiraling outward to the 150 lb. flanged centerline discharge. Casing shall be ductile cast iron with all water passages to be smooth, and free of blowholes and imperfections for good flow characteristics.

B. Impeller: Shall be semi-open chopper type.  Chopping/maceration of materials must be accomplished by the action of the curved, cupped and sharpened leading edges at the bottom of the impeller blades as they move across the cutter bar, creating a smooth efficient slicing effect.  Pump out vanes must be provided across the entire diameter of the impeller on the backing plate, in order to reduce pressure in the seal area, and to draw lubricant down from the reservoir should seal leakage occur. The impeller shall be held in place with a key, shall have no axial adjustments or set screws, and shall not extend past the cutter bar.  The impeller shall be cast steel heat treated to a minimum 60 Rockwell C Hardness, and dynamically balanced.

C. Cutter Bar: Shall be a single cast component recessed into the pump bowl, with a funnel shaped inlet opening. As a part of the casting, segment bars shall extend inwardly, to within .015" of the cutter nut. The set clearance between the cutter bar and impeller shall be adjustable to .005" to .020". The cutter bar shall be cast steel heat treated to a minimum 60 Rockwell C Hardness.

D. Upper Cutter Assembly: The impeller pump-out vanes shall be specially modified to shear against an upper cutter assembly mounted into the back side of the casing, in order to eliminate any build up of rags, hair, or other stringy material in the seal area or between the impeller and the pump casing. The upper cutter shall consist of no more than 2 cutting anvils to minimize the potential for binding.  The set clearance between the impeller and upper cutter shall be adjustable to .010" or less.   The upper cutter shall be cast steel heat treated to a minimum 60 Rockwell C Hardness.

E. Cutter Nut: The cutter nut shall be used to affix the impeller to the shaft, and to eliminate binding or wrapping of stringy materials at the pump inlet.  The cutter nut shall consist of a hex head sufficiently sized for ease of removal, and shall include an integral cast anvil which shears against the adjacent surface of the segment bars on the cutter bar.  The cutter nut shall be cast steel heat treated to a minimum 60 Rockwell C Hardness.

F. Recirculation Nozzle: The pump shall be fitted with a recirculation nozzle assembly to permit recirculation of the pit contents prior to discharge. The recirculation nozzle shall be adjustable minimum 180 degrees horizontally and 45 degrees vertically. 

G. Valve: Shall be connected to the pump discharge to adjust pump flow either to the recirculation/mixing nozzle or the pump discharge flange. Valve shall be ductile cast iron with 316 stainless steel valve disk. 

H. Operating Levers: Shall be located above the mounting plate for easy access during pump operation. 

I. Optional Automatic Valve Actuator: An electrically operated valve actuator shall control operation of the diverter valve for pump out, recirculation or mixed operations. A ball screw linear actuator shall be used to provide valve positioning. Unit shall operate on 110V. AC, single-phase power and shall draw 1.7 amps at 500 lbs. of actuation force. The actuator shall utilize a freewheeling feature to prevent over travel at the end of stroke. A capacitor for single-phase motor starting shall be provided by the pump manufacturer. All components shall be protected in a corrosion resistant enclosure suitable for intermittent outdoor operation. 

Or;

I. Optional Explosion Proof Automatic Valve Actuator:  An electrically operated valve actuator shall position the valve for pumpout or mixed operation.  A quarter-turn rotary actuator shall be used to provide valve positioning.  Unit shall be watertight, Class 1, Div. 1, Groups C&D, 110 volt, single-phase power, and shall be capable of producing 83 ft. lbs. of actuation torque.  A manual override shall also be provided.
J. Pump Shafting: The pump shaft and impeller shall be supported by ball bearings. There shall be an heat treated stub shaft through the pump casing connected through a solid steel shaft coupling to a stress-proof shaft extension to the top of the pump. All Shafting shall have a minimum diameter of 1.5 inches in order to minimize deflection during solids chopping. 

K. Pump Support Column: The shaft column shall be 4 inch OD precision steel tubing welded to steel flanges and machined with piloted bearing fits for concentricity of all components. All support columns tubes shall be leak tested. Distance between shaft bearings shall not exceed critical speed dimensions. 

L. Pump Shaft Ball Bearings: Lower and intermediate bearings shall be oil bath lubricated by I.S.O. Grade 46 turbine oil. The top bearings shall be permanently greased packed. Bearings shall have a minimum B-10 life rated 100,000 hours. 

M. Thrust Bearings: Shaft thrust shall be taken up by either a double row angular contact ball bearing or two back-to-back mounted single row angular contact ball bearings, which bear against a machined shoulder on one side and the seal sleeve on the other side. Overhang from the centerline of the lower thrust bearing to the seal faces shall be a maximum of 1.2". Shaft overhang exceeding 1.2 inches from center of lower thrust bearing to seal faces shall be considered unacceptable. A mechanical seal shall isolate the bearings from the pumped media at operating temperatures to 250 F. 

N. Mechanical seal: Shall be cartridge type, and fitted with silicon carbide seal faces to provide long life expectancy in the presence of grit and abrasive solids. The seal shall include a 316 stainless steel shaft sleeve, with the seal tension held integral to the cartridge assembly. Seal shall be tested for flatness within 2 helium light bands under a helium light source and optical flat.  All elastomers shall be Viton®. Remaining pump elastomers shall be Buna N.
O. Automatic Oil Level Monitor: Shall be located above the mounting plate and be fitted with an internal 50 watt capacity oil level switch to detect oil level and shut off the motor in event of low oil level. A sensitive relay shall be included for mounting in the motor control panel. 

P. Pump Discharge Pipe: The pump assembly shall be mounted vertically on a common steel base plate with 150 pound standard discharge flange. 

Q. Shaft Coupling: Shall be T.B. Woods Sureflex elastomeric type with a minimum 1.5 service factor based on the drive rated horsepower, and shall be protected with an guard meeting OSHA requirements. 

R. Motor Support Base: Shall be a fabricated carbon steel weldment machined with piloted fits to positively align the C-flange motor and pump shaft, with no adjustments required. 

S. Pump Base Plate: Shall be fabricated carbon steel, 1/2" minimum thickness, and shall include lifting lugs. 

T. Stainless Steel Nameplates: Shall be attached to the pump and drive motor giving the manufacturer's model and serial number, rated capacity, head, speed and all pertinent data. 

2.4 MOTOR REQUIREMENTS 

Drive motor shall be __ HP, ____ RPM, ___ volts, __ phase, __hertz, ____ service factor, C-Flange mounted, ____________________ enclosure. The motor shall be sized for non-overloading conditions. See Section _____, Motors, for additional motor requirements. 

2.5 SURFACE PREPARATION 

The pump unit shall be degreased and coated with acrylic epoxy paint.

