SECTION 11____ 

HORIZONTAL CHOPPER PUMPS FOR _________________________. 

PART 1 GENERAL 

1.1 DESCRIPTION

The Vendor shall furnish one centrifugal, dry well horizontal chopper pump and all appurtenances as specified. The pump shall be specifically designed to pump 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 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 HE__-___ 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 and Back Pull-Out Adapter Plate:  The pump 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.  Back pull-out adapter plate shall allow removal of pump components from above the casing, and allow external adjustment of impeller-to-cutter bar clearance.  Casing and adapter plate 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 type with pump out vanes to reduce seal area pressure. Chopping/maceration of materials shall be accomplished by the action of the cupped and sharpened leading edges of the impeller blades moving across the cutter bar at the intake openings, with a set clearance between the impeller and cutter bar of .010" to .015".  Impeller shall be cast steel heat treated to minimum Rockwell C 60 and dynamically balanced.  The impeller shall be keyed to the shaft and shall have no axial adjustments or set screws required.

C. Cutter Bar Plate: Shall be recessed into the pump bowl and shall contain at least 2 shear bars extending diametrically across the intake opening to within 0.010-0.015” of the rotating cutter nut tooth, for the purpose of preventing intake opening blockage and wrapping of debris at the shaft area. Chopper pumps utilizing individually mounted shear bars shall not be acceptable. Cutter bar shall be T1 plate steel heat-treated to minimum Rockwell C 60.

D. Cutter Nut: The impeller shall be secured to the shaft using a special cutter nut, designed to cut stringy materials and prevent binding.  The cutter nut shall be cast steel heat treated to minimum Rockwell C 60. 

E. Upper Cutter: Shall be threaded into the back pull-out adapter plate above the impeller, designed to cut against the pump-out vanes and the impeller hub, reducing and removing stringy materials from the mechanical seal area.  Upper cutter shall be cast steel heat treated to minimum Rockwell C 60.

F. Pump Shafting: The pump shaft and impeller shall be supported by ball bearings. Shafting shall be heat-treated steel, with a minimum diameter of 1.5 inches in order to minimize deflection during solids chopping. 

G. Bearings: Shaft thrust in both directions shall be taken up by two back-to-back mounted single-row angular contact ball bearings. Two single-row radial bearings shall also be provided. Bearings shall be rated with a minimum B10 bearing life of 100,000 hours.

H. Bearing Housing: Shall be cast iron, and machined with piloted bearing fits for concentricity of all components. Bearing housing shall have oil bath lubrication using ISO Gr. 46 turbine oil and a side mounted site glass to provide a permanently lubricated assembly. Viton® double lip seals riding on stainless steel shaft sleeves are to provide sealing at each end of the bearing housing. 

I. Seal: [NOTE TO CONSULTING ENGINEER: Please choose one of the 3 options below]:
1. Flushed packing design with 5-ring Kevlar packing, 316 SS with Nickel-Chrome-Boron coated shaft sleeve, split Teflon lantern ring and water fitting, or 

2. Flushed mechanical seal with throttle bushing, 316 SS with Nickel-Chrome-Boron coated shaft sleeve and water fitting for seal water flush. 

3. Flushless Mechanical Seal system specifically designed to require no seal flush through the elimination of the stuffing box: The seal shall be cartridge-type with Viton O-rings and silicon carbide faces. The cartridge seal shall be pre-assembled and pre-tested so that no seal settings or adjustments are required. Any springs used to push the seal faces together must be shielded from the fluid to be pumped. The cartridge shall also include a 17-4PH, heat-treated seal sleeve and an ASTM A536 ductile iron seal gland. The mechanical seal faces shall be lubricated and cooled by a separate oil chamber. 
Note: Flushed systems above are to be provided with a 6-10 gal./hr. flush with clean filtered water. Seal water system is to be provided by the contractor and must include a Rotometer, throttle valve, and solenoid operated isolation valve interlocked with an auxiliary contact of the motor starter. 

J. Inlet Manifold: The pump assembly shall be mounted horizontally with a 150 lb. standard inlet flange, drain, cleanout and mounting feet. 

K. Shaft Coupling: Bearing housing and motor stool design is to provide accurate, self-aligning mounting for a C-flanged electric motor. Pump and motor coupling shall be T.B. Woods Sureflex elastomeric type. 

L. Optional Belt Drive: Adjustable brackets shall be used to support an over-head mounted motor. Sheaves and belts shall be properly sized for horsepower ratings, and all guards are to be supplied with the belt drive system. 

M. 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 _____, for additional motor requirements. 

2.5 SURFACE PREPARATION 

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

