SECTION 11300
RECIPROCATING POSITIVE DISPLACEMENT PUMPS
PART 1  -   GENERAL

1.01
SUMMARY
A. Work included:  Furnish and install double disc sludge pump as specified in this section below, as listed in Table 1 and where shown on the drawings.  Pumps shall be complete pump unit consisting of pump, v-belt drive arrangement, and motor all completely assembled on fabricated stainless steel base and shall conform to the pump requirement described herein.
1.02 ACCEPTABLE MANUFACTURERS
A. Penn Valley Pump Company, Inc. 
B. Or Engineer Pre-approved Equal
1.03 EXPERIENCE AND QUALITY ASSURANCE

A. The equipment manufacturer shall be experienced in manufacturing pumping equipment of this technology as specified and have a record of successful in-service performance.  Manufacturer must have at least ten (10) years experience with (20) similar facilities in operation.  
B. All equipment must strictly conform to the requirements herein.  If there are any exceptions they must be clearly listed.  If the equipment is approved for use on this project and is found at any time in the future that exceptions were not listed, the engineer shall have the right to reject the equipment or require the manufacturer to modify the equipment to bring it into compliance at no increase in cost to the contract.

C. The equipment shall be 100% manufactured in the U.S. and all spare parts shall be available for same day shipment and next day delivery. The manufacturer shall maintain a fully equipped shop facility to perform all operations including welding, fabrication, assembly and testing.  These integrated operations provide the level of quality necessary for the equipment specified.  All materials shall be designed to withstand the stresses encountered in fabrication, erection and operation.  All equipment shall be of corrosion resistant materials or shall be suitably protected by the supplier with corrosion resistant industrial coatings approved by the engineer. 

1.04 SUBMITTALS

A. Shop Drawings:  Complete assembly, foundation, and installation drawings, together with detailed specifications and data covering materials used, drive unit, parts, devices, and other accessories forming a part of the equipment furnished shall be submitted in accordance with the submittals section.  The data and specifications for each shall include detailed information on the pump to include: 


Pump


Manufacturer

Type and model

RPM at rated condition

Size of suction and discharge flanges

Complete performance curves

Net weight of pump and baseplate

Base and anchor bolt details

Data on pressure sensor and switch assemblies

Motor

Manufacturer

Type, model, and enclosure

Rated size of motor, hp an service factor

Temperature rise and insulation rating

Full load rotative speed

Net weight

Efficiency at full, ¾, and ½ load

Full load current

Locked rotor current

Overall dimensions and base details

Power factor at no load and at full load

B. Operation and Maintenance Manuals: Complete with manufacturer’s instructions for equipment installation, equipment function, start-up procedures, operation, preventative maintenance, servicing and troubleshooting.

1.05
WARRANTY
A. The equipment shall be warranted for a period of two (2) year against defects in workmanship and materials under normal use, operation and service.  If the equipment should fail during the warranty period due to a defective part, it shall be replaced and the units restored at no expense to the owner.
PART 2  -  PRODUCTS

2.01
DESCRIPTION
A. Each pump shall be a simplex heavy duty, free diaphragm, disc style positive displacement type, with Class 30 Cast Iron Housings.  Duplex pumping arrangements shall not be acceptable.  The pump shall consist of three (3) housings horizontally split to allow access to the internal components.  The pump shall incorporate a Maintain-in-Place hinged design that allows the pump to be serviced and discs replaced without removal of the pump or disturbing the suction and discharge piping.  The discharge housing shall contain the mounting lugs and be bolted directly to the mounting frame.  The discharge, intermediate and suction housings shall incorporate an integral hinge arrangement that allows the suction and intermediate housings to be lowered and removed. The hinges shall be connected to each other with a quick release ball detent pin allowing for easy pin removal.   

B. The pumps shall be capable of providing 0.76 gallons per revolution when operating at 60ft head.  The pumps shall be capable of operating dry for an indefinite period of time without damage.  The pumps shall be capable of self-priming up to 14”Hg and 25”Hg when fully primed.

C. The pumping action shall be achieved by two (2) free floating reciprocating discs attached to high tensile aluminum connecting rods driven by a rotating eccentric shaft.  Each disc shall be mounted to the connecting rod by a stub shaft constructed of hardened high tensile 400 series stainless steel.  The discs shall be of integral design and constructed of high tensile neoprene with multiple layers of fabric for longevity and strength.  Pump designs that use a captive diaphragm with metal plate shall not be acceptable.  The suction and discharge discs shall be universal and interchangeable with each other to increase the commonality of spare parts and eliminate confusion.  The reciprocating action of the discs shall also perform the duty of valves.  Pumps that require internal check valves for operation shall not be acceptable.

D. Sealing of the pump fluid chamber shall be achieved by flexible trunnions.  The trunnion seal shall not be designed to provide any pumping action.  The trunnion construction shall be of fabric-reinforced neoprene and shall be capable of withstanding pressures from 0 to 110 PSI on an intermittent basis.  Maximum operating pressure is 140’ TDH.  Pump designs utilizing packing glands, mechanical seals or water seal systems will not be acceptable.

E. The swan neck entry port to the suction housing shall be a two (2) piece design allowing for mounting of the suction connection in 90 degree increments and easy access for clack replacement. The upper swan neck shall be provided with a 3” NPT connection to allow mounting of the suction pulsation dampener if required The opening shall be a full 6” diameter with a minimum opening of 28.26 square inches to minimize debris buildup and blockages.  The seating surface for the clack valve shall be machined on the mounting face of the swan neck.  The clack valve shall be integrally mounted to the swan neck to facilitate access and replacement.  The clack valve shall be manufactured of neoprene construction with multiple layers of fabric encapsulating a rigid core.  The clack valve shall incorporate an integral O-ring seal for positive sealing.  Designs that incorporate a separate clack valve plate and smaller diameter opening shall not be acceptable.

F. The bearing drive assembly shall consist of two (2) aluminum modular pedestals designed to provide accurate bearing alignment, superior bearing loading and ease of assembly.  The drive shaft shall be a minimum 1-15/16” diameter and capable of withstanding a dead head situation.  The shaft shall be constructed of hardened 400 series high-tensile stainless steel and shall be mounted on four (4) self-aligning, sealed bearings. The eccentric cams shall be constructed of high tensile, cast bronze alloy and shall be pinned to the shaft by spirol drive pins to allow for the absorption of reciprocating loads generated by the pumping action.  Pump drive assemblies that utilize keyways and setscrews will not be acceptable.  All drive bearings must be completely sealed with no provisions for scheduled grease lubrication.  No grease fittings shall be supplied for the bearings.

G. The pump shall be driven through a V-belt and drive assembly consisting of a 2 or 3 groove Type B arrangement.  The pulley ratio’s shall be sized to provide the maximum pump speed listed in the pump schedule in this section and to provide the required torque generated between the pump and motor.  

H. Pump shall be provided with OSHA approved guards and covers.  The V-belt drive cover and pump drive assembly cover shall be manufactured from SS304 material. 

I. Each pump and V-Belt assembly shall be mounted on a common SS304 sub base.  Base design shall have raised cross-members on the suction and discharge end to allow for complete wash-out and draining without trapping liquid.  Each sub base shall be manufactured from 2-1/2” SS304 square tubing.  Base shall be sufficient gusseted, reinforced and braced to withstand all shock loads and resist all wearing and buckling during pump operation.  Tubing ends shall be capped with black plastic plugs for neat appearance. 

J. Pulsation dampeners shall be provided on the suction and discharge lines.  The dampeners shall be 6” ASA 150 lb flanged units and the main tube shall be 8” diameter SCH 40 carbon steel pipe with fully welded end caps.  The suction dampener shall mount directly to the suction swan neck through the 3” NPT connection.  The discharge dampener shall be a separate piece with 6” ASA 150# flanged connections. The dampeners shall be pressure tested to 60 psi for leaks.  Each dampener shall be provided with a 1-inch half coupling located at the top.  This connection shall be suitable for the vacuum and pressure switch assembly or the ball valve/quick disconnect assembly should a switch not be specified. Each dampener shall be supplied with a 1 ½” NPT coupling and plug in the bottom to act as a drain/sample port.  Bladder type and three-piece assemblies using connecting rods and gasket shall not be acceptable.

2.02
MOTOR

A. The motor shall be adequately sized to withstand the loads during starting and pump operation.  The power the horsepower and motor speeds shall conform to the specifications as outlined in the pump schedule in this section.  Motor shall be severe duty, premium efficient, inverter ready per NEMA STD MG1 Part 31.4.4.2 with epoxy coated cast iron frame or equal.

2.03
SUCTION VACUUM PROTECTION
A. The pump manufacturer shall provide a suction vacuum sensor and switch assembly to mount on the suction pulsation dampener. The sensor shall be a PVP420, Red Valve 42/742 or equal 1-inch NPT isolation pressure sensor with SS316 body and EPDM elastomeric sensing tube.  The process pressure is sensed through the 360- degree elastomeric tube and glycerin transfers pressure to the gauge and switch.  The gauge and switch shall be attached to the sensor with SS316 fittings.  The vacuum assembly shall be fitted with 4” stainless steel 30”Hg – 30psi gauge and Ashcroft, Barksdale, or equal adjustable vacuum switch set at 10”Hg.  The units shall be capable of being cleaned in place by simply using the process pressure through a SS316 isolation valve mounted to the top of the sensor.  The opposite end of the valve shall be fitted with a universal, quick acting coupling, suitable for compressed air.  This valve connection will be suitable to charge the dampener with compressed air.  

2.04
DISCHARGE PRESSURE PROTECTION
B. The pump manufacturer shall provide a discharge pressure sensor and switch assembly to mount on the discharge pulsation dampener. The sensor shall be a PVP420, Red Valve 42/742 or equal 1-inch NPT isolation pressure sensor with SS316 body and EPDM elastomeric sensing tube.  The process pressure is sensed through the 360- degree elastomeric tube and glycerin transfers pressure to the gauge and switch.  The gauge and switch shall be attached to the sensor with SS316 fittings.  The discharge assembly shall be fitted with a 4” stainless steel 0 -100 psi pressure gauge and shall be fitted with Ashcroft, Barksdale, or equal, adjustable switch preset at 30 psi.  The units shall be capable of being cleaned in place by simply using the process pressure through a SS316 isolation valve mounted to the top of the sensor.  The opposite end of the valve shall be fitted with a universal, quick acting coupling, suitable for compressed air.  This valve connection will be suitable to charge the dampener with compressed air.  
2.05
SPECIAL TOOLS AND SPARE PARTS
A. Provide the following factory recommended spare parts, one (1) set total consisting of:


Two (2) Discs


Two (2) Trunnions


One (1) Complete set of gaskets


One (1) Clack valve 
B. The pump manufacturer shall supply a universal, adjustable tool to aid in disc removal. 
C. (OPTIONAL TO BE CHOSEN BY ENGINEER OR CUSTOMER) The pump manufacturer shall supply one (1) portable davit crane to aid in pump repair when required.  The davit crane shall have a 500lb lifting capacity and be designed to mount to each pump frame via a SS304 receiving pedestal/socket mount device.   The crane shall be manufactured from 2-1/2” SS304 square tubing.  The crane shall include a manual winch with internal brake to provide positive load control when lifting or lowering.  The winch cable shall be manufactured from galvanized steel. Each pump frame will be manufactured to allow quick attachment and removal of the crane assembly.  
2.08
FINISHES

A. All cast iron and carbon steel components shall be finished with manufacturers standard industrial grade primer 2 – 3 mils DFT suitable for multiple top coat finishes.  The top coat shall be industrial enamel 2 – 3 mils DFT.

B. All stainless steel and aluminum surfaces will remain unpainted.  All weld splatter shall be removed and all welds ground smooth for a neat appearance.  

PART 3 -  EXECUTION

3.1 
FIELD REPRESENTATIVES SERVICES

A. The equipment manufacturer shall furnish a qualified field service representative for the purpose to inspect the equipment after installation and to supervise its initial operation.  The manufacturer’s representative shall inspect the installation and shall provide a written certification that the pump is installed in accordance with the manufacturers requirements.  In addition to the time required to verify pump installation the following shall be provided:




1. __2__ man-day(s) for start-up and training services
3.2
INSTALLATION

A. Install all items in accordance with the printed instructions of the manufacturer, as indicated  and specified. 

B. Dowel to frame after alignment in the field to facilitate realignment after disassembly.

C. Install and align on a concrete pad as specified in the drawings.

D. Brace all piping at suction and discharge connections to withstand all shock loads and vibration.   

3.3
ACCEPTANCE TESTS

A. Furnish labor, piping, equipment and material for conducting the tests.

B. Give each pump a running test in the presence of ENGINEER demonstrating its ability to operate without vibration or overheating and deliver its rated capacity under specified conditions. Specifically the following items shall be measured at five (5) points over the entire operating range:

1. Discharge Head 

2. Suction Head 

3. Capacity 

4. Pump Speed 

5. Amperage draw 

C. Correct all defects or replace defective equipment, revealed and noted during tests.  Make necessary adjustments at the time of tests at the expense of contractor. 

D. Repeat tests if necessary to obtain results acceptable to engineer.

TABLE 1- PUMP PERFORMANCE
	Material Being Pump
	

	Number of Units
	

	Percent Solids
	

	Maximum Capacity - Each Pump (GPM)
	

	Minimum Capacity - Each Pump (GPM)
	

	Rated Discharge Head in Feet
	

	Maximum Discharge Head in Feet
	140 ft. head (maximum TDH)

	Suction & Discharge Port Size
	6”, 150 lbs., flanged

	Drive Type
	V-belt and pulley arrangement

	Maximum Pump Speed (RPM)
	

	Minimum Motor Horsepower
	

	Maximum Motor Speed (RPM)
	1200

	Service Factor
	1.15 minimum

	Motor Enclosure 
	TEFC

	Motor Electrical
	230-460/3 Ph/60 Htz
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