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Watson-Marlow/Bredel 521 Element Series Close-Coupled Pumps  

Part 1 - General
1.01 Description

A.  Pumps shall be positive displacement peristaltic type complete with spring-loaded pumphead, integral variable-speed gearmotor, and flexible extruded tube as specified.  

B.  Peristaltic pumping action is created by the compression of the flexible tube between the pumphead rollers and track, induced forward fluid displacement within the tube by the rotation of the pump rotor, and subsequent vacuum-creating restitution of the tube.

C.  Pumps shall be dry self-priming, capable of being run dry without damaging effects to pump or tube, and shall have a maximum suction lift capability of up to 30' vertical water column. Maximum pressure rating: 100 psi.  

D.  Pump shall not require the use of check valves or diaphragms and shall not require dynamic seals in contact with the pumped fluid.  Process fluid shall be contained within pump tubing and shall not directly contact any rotary or metallic components.

E.  Flow shall be in the direction of the rotor rotation, which can be reversed and shall be proportional to rotor speed.  

1.02 Quality Assurance

A. This specification is the basis for design for peristaltic metering pumps.  All pumps, whether named as an acceptable supplier or submitted, as an equal must, at a minimum, meet the following critical design requirements.  

B. To maximize pump efficiency and minimize tube fatigue that will impact life, performance, and accuracy, pumps must be designed not to exceed a P/10 ratio (Theoretical maximum number of occlusions per 10 gallons pumped). Pumps exceeding the specified P/10 ratio will not be considered suitable for the duty condition.  The following criteria is set to maintain the P/10 of ratio for the tube size specified for this application:

1. Maximum two compressing rollers for two compressions per revolution. 

2. Tube wall thickness of 2.4 mm and material specified

3. Large diameter spring-loaded roller set for 2.4mm wall thickness tubing

4. Max base drive speed of 275 RPM for 2.4mm wall thickness tubing.  

5. Track geometry of no less than 180 degrees and rotor geometry with roller 180 degrees apart.

C. P/10 ratio shall not exceed the following per tube size:

Tube Size






P/10 ratio

3.2mm
x 2.4mm (520REH Element)



37,038

3.2mm
x 2.4mm (520REL & 520REM Elements)

45,456

6.4mm
x 2.4mm (520REL & 520REM Elements)

11,112

9.6mm
x 2.4mm (520REL Element)



5,000

D. For quality assurance, all pump elements must be manufactured by the pump manufacturer in accordance with their specifications.  Elements not manufactured by the pump manufacturer will not be acceptable.

E. Pumps to be manufacturer's standard product.   Manufacturer of tubing pumps must have at least 20 operating installations in domestic water or wastewater treatment plants located in the United States over a period of at least seven years pumping the same fluid as specified.
F. Drive and pump heads shall be 24 hr continuous duty rated and have a two-year manufacturer's warranty from date of shipment.

G. Pumps must be manufactured under ISO 9001-2000.

1.03 Submittals


A. Submit the following

1. Certified shop drawings.

2. Characteristic performance curve showing flow rate as a function of RPM and pressure.

3. Dimensional drawings.

4. Operating and maintenance instruction.

5. P/10 ratio calculation.

1.04. Delivery, Storage, & Handling


A. Shipping

1. Ship pump and drive assembled complete.  Ship tubing separately for field installation and process line connection by contractor.

2. Pack all additional spare parts in containers bearing labels clearly designating contents and pieces of equipment for which intended.

3. Deliver spare parts at the same time as pertaining equipment.


B. Receiving

1.  Contractor to inspect and inventory items upon delivery onsite.

2.  Contractor to store and safeguard equipment, material, instructions, and spare parts in accordance with manufacturer's written instructions.

Part 2 - Pump Design
2.01 Manufacturers

A.  Watson-Marlow, Inc.

2.02 Pump Process Schedule

	Pump Model
	521VI/RC2

*(Engineer to specify 63 or 275 rpm model)*

	Quantity
	*(Engineer to specify)*

	Tag Number(s)
	*(Engineer to specify)*

	Fluid

        Type/Concentration

        Viscosity

        Specific Gravity

        Fluid Temperature
	*(Engineer to specify)*

	Tubing Material 
	Marprene II 

*(Alternate material available upon request)*

	Max – Min Capacity (GPH)
	*(Engineer to specify all)*

	Max Pump RPM for Application
	*(Engineer to specify)*

	Tubing ID *(Engineer to specify)*
	3.2mm  (520REH Element)
	3.2mm (520REL & 520REM Element)
	6.4mm (520REL & 520REM Element)
	9.6mm (520REL Element)

	Displacement/Revolution (Gallons)
	0.0005
	0.0004
	0.0018
	0.004

	Displacement/Revolution (Milliliters)
	2.05
	1.68
	6.82
	15.0

	P/10 Ratio (Theoretical Maximum Number of Occlusions/10 Gallons Pumped)
	37,038
	45,456
	11,112
	5,000

	Max Flow Rate (GPH) w/ 63 rpm
	1.9
	1.5
	6.8
	15.1

	Max Flow Rate (Ml/Min) w/ 63 rpm
	129.2
	105.8
	429.7
	945.0

	Max Flow Rate (GPH) w/ 275 rpm
	8.3
	6.6
	29.7
	66.0

	Max Flow Rate (Ml/Min) w/ 275 rpm
	563.8
	462.0
	1875.5
	4125.0

	Max Discharge Pressure (PSI)
	      100
	         60
	        60
	     30

	Actual Suction Head
	*(Engineer to specify)*

	Power (VAC, Frequency, Phase)
	120VAC, 60 Hz, 1-Phase


2.03 Pump Construction

A. Pumphead

1. Pumphead shall consist of a fixed track, a hinged guard door, and spring-loaded roller rotor assembly.  Pump tubing shall be in contact with the inside diameter of the track through an angle of 180 degrees.  At all times, one roller shall be fully engaged with the tubing providing complete compression and preventing back flow or siphoning.  Tube occlusion and spring tension shall be factory set to accommodate 2.4mm wall thickness tubing and shall not require adjustment. 

2. Pumphead guard shall be clear for viewing of rotation direction.  When closed, the pumphead guard shall seal against the pump track for leak containment and controlled waste through the pumphead waste port in the event of a tube failure.  For operator and environmental safety, pumps in which the direction of rotation cannot be visually verified and/or do not have a controlled waste port are not acceptable.

a. Pumphead Assembly

1) Pump Track Geometry must have a minimum 96.6mm swept diameter through a minimum track angle of 180 degrees 

2) Provide high corrosion/impact materials as specified

a) Track Construction: polyphenylene sulfide (PPS)

b) Guard Construction: hinged impact-resistant polycarbonate breakaway guard, tool un-lockable for operator safety.

c) Rotor Construction: polyphenylene sulfide (PPS)

b. Rotor Assembly 

1) Provide rotor assembly that ensures gradual tube occlusion and compensates for tube tolerance:

a) Twin spring-loaded roller arms located 180 degrees apart, each fitted with stainless steel helical springs and compressing roller for occlusion of the tube twice per rotor revolution 

1) Compressing Rollers:  316SS with low friction stainless steel bearings and PTFE seals, minimum diameter of 18mm

b) Provide non-compressing guide rollers constructed of corrosion


resistant Nylatron

2) Clutch: Equip rotor with a central handgrip hub and manually activated clutch to disengage the rotor from the drive for manual rotor rotation during tube loading.  Clutch shall automatically reengage rotor to gearbox upon one complete revolution.

3) Mounting:   To prevent slip, the rotor assembly shall be axially secured to the dogged output shaft of the gearmotor via a slotted collet and central retaining screw.  

4) Pumpheads requiring disassembly or special tools for tube changing are not acceptable.

B. Tubing

1. Pump shall be supplied with a Load Sure tubing element with molded fittings, which shall be self-locating when fitted into the pumphead.  Tube element shall be in contact with the inside diameter of the track (housing) through an angle of 180 degrees and be held in place on the suction and discharge by the element fittings. The tubing shall be replaceable without the use of tools and with no disassembly of the pumphead.  To achieve maximum service life, pump heads with a track angle of less then 180 degrees and/or without tube elements are not acceptable.  

2. Load Sure Element shall be constructed with either Marprene or Sta-Pure tubing with male PVDF Quick Release Connectors.  

3. Supply Four (4) tube elements of the specified size per pump.

4. Supply One (1) meter of reinforced transparent PVC flexible hose for connection of pump to suction and discharge process lines.  Flexible hose shall have a PVDF female Quick Release fitting for connection to the Loadsure Element and male Quick Release fitting for connection to barbed adaptor with built in shut off valve for ease of maintenance and connection to process lines.

C.  Drive

1.  Integral Electronic Variable-Speed Gearmotor 

a. The integral electronic variable-speed gearmotor shall consist of the gearing, motor, and variable-speed controller integrally mounted together as a single configured unit with UL listing.  Pumps requiring separate VFD’s are not acceptable.

b. Gearing shall be double reduction helical in-line design with a housing constructed of SAE Class 30 cast iron and fitted with a Viton seal. Gearbox output shaft and face shall accept the direct coupling of the peristaltic pumphead.  Gearing shall be manufactured to AGMA Class 10 requirements with an overall rating of AGMA Class II under continuous operation and a minimum efficiency of 95%.  Integral variable speed motor shall include a 4-pole TEFC motor construction, Design B with Class F insulation, and 40 deg C ambient rating.  Motor shall have an ingress protection rating of IP55 and controller shall have a rating of IP65.  Integral variable speed controller shall incorporate PWM type AC variable speed circuitry and shall be preprogrammed for optimum performance with a peristaltic pump and capable of a turndown range of 10:1 from max speed.  Controller shall have forward/off/reverse pushbuttons and a ¾ turn speed potentiometer to manually adjust speed.  The drive shall include an internal terminal strip that can be wired to provide automatic remote forward/off/reverse and 4-20mA input speed control signals in lieu of the manual controls.   The integral variable speed controller can also be configured to communicate with Profibus, Inter Bus and Device Net.

2.  Mounting: Drive shall be mounted to epoxy-coated aluminum baseplate. 

3.  Paint:  Pumphead shall be paint free.  Gearmotor shall be painted with orange epoxy corrosion resistant finish.

D. Spares

1. Supply four spare tube elements of the specified size per pump.

2. Supply one spare pumphead assembly and rotor.

· For regular preventative maintenance and normal corrective maintenance, only tube elements need be stocked and are supplied with the pump in sufficient quantity for this purpose.  For additional corrective maintenance, it is advisable to have a spare pumphead stocked.)

Part 3 – Execution

3.01 Installation (By Contractor)

A. Contractor shall install items in accordance with manufacturer's printed instructions and as indicated and specified.

B. Contractor to supply fittings for connection of pump to process.   

**Note to Specifying Engineer**

The above configuration is for the standard Watson-Marlow 521VI/R2C close-coupled assembly powered through 115/1/60 mains power.  Integral variable speed configuration mentioned above is available in 230/3/60 or 460/3/60, if required.  For applications that may require either explosion-proof motors or special NEMA motors with separate custom VFD control panels, a 57 rpm or 227 rpm gearbox with a NEMA input frame is available such that you can specify the motor and controller you require.  This pump requires a 1/3 HP motor with a constant torque drive and can accept NEMA 56C motors, if necessary.  For such applications, please supercede applicable tabulated data of Section 2.02 and text from Section 2.03.C with the following.  

	Tubing ID 
	3.2mm  (520REH Element)
	3.2mm (520REL & 520REM Element)
	6.4mm (520REL & 520REM Element)
	9.6mm (520REL Element)

	Displacement/Revolution (Gallons)
	0.0005
	0.0004
	0.0018
	0.004

	Displacement/Revolution (Milliliters)
	2.05
	1.68
	6.82
	15.0

	P/10 Ratio (Theoretical Maximum Number of Occlusions/10 Gallons Pumped)
	37,038
	45,456
	11,112
	5,000

	Max Flow Rate (GPH) w/57 rpm
	1.7
	1.4
	6.2
	13.7

	Max Flow Rate (Ml/Min) w/57 rpm
	116.9
	95.8
	388.7
	855

	Max Flow Rate (GPH) w/ 227 rpm
	6.8
	5.4
	24.5
	54.5

	Max Flow Rate (Ml/Min) w/ 227 rpm
	465.4
	381.4
	1548.1
	3405


2.03. C Drive

1. Gearbox: Shall be double reduction helical in-line design with a housing constructed of SAE Class 30 cast iron.  Gearbox output shaft and face shall accept the direct coupling of the peristaltic pumphead.  Gearing shall be manufactured to AGMA Class 11-12 requirements with an overall rating of AGMA Class II under continuous operation and a minimum efficiency of 95%.  Gearbox shall have a NEMA 56C motor input flange. 

2. Motor: To be specified by the consulting engineer.  Ensure 1/3 HP and NEMA 56C frame

3. VFD: To be specified by the consulting engineer.  Ensure 1/3 HP, constant torque.
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