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NON-METALLIC MAGNET DRIVE PUMPS

________________________________________________________________________________________________________


1. SCOPE

1.1 This specification in combination with Pump Data Sheets and Material Requisition specification identifies the minimum requirements for non-metallic sealless magnetic drive centrifugal pumps, drivers and accessories.

2. REFERENCE CODES AND STANDARDS

2.1 Pumps shall comply with the latest editions of the following codes and standards as specified herein:

Hydraulic Institute Standards

National Electric Code (NEC)

OSHA Rules and Regulations

3. DEFINITIONS

3.1
Non-metallic magnetic drive pumps utilize an encapsulated inner rotating assembly including a set of inner magnets within a containment shell or rear casing.  Inner magnets are magnetically coupled or driven by outer magnet ring or drive magnet coupled to a conventional drive motor.  Liquid end is hermetically sealed by static O-ring(s) or gasket(s).

3.2
Close-coupled drivers are conventional drivers mounted directly to pump’s frame.  No base, coupling or guards are required for this mounting style.

3.3
Non-contact bearing/magnet system includes oversized drive and driven magnet set positioned such that reverse axial thrusting is reduced during adverse operating conditions minimizing contact of reverse axial thrust collars.  This prevents contact of parts that close off circulation of air or fluid between radial bearing and pump shaft.  Radial bearing is also positioned forward to maximize exposure to fluid/air circulation reducing frictional heat generation

4. GENERAL DESIGN

4.1
Pumps shall be non-metallic magnetic drive type, closed impeller design, Male NPT suction and discharge connections (flanged as option), close-coupled design, Iwaki America MX-(F) design with patented impeller mounting system and non-contact bearing/magnet system, or pre-approved equal, as specified in the data sheet.

4.2
Pumps shall be overhung design with close-coupled drivers.

4.3
Pumps shall comply with applicable sections of Hydraulic Institute Standards unless otherwise noted.

4.4
Pumps, drivers and accessories shall be suitable for continuous operation at the specified operating conditions, and at flows ranging from the specified minimum flow to end-of-curve conditions.

4.5
Pump head-capacity curve characteristics shall rise continuously from rated capacity to specified minimum flow.  Pump rated capacity shall not exceed capacity at the best efficiency point.  Pump design and selection shall permit a 5% head increase at rated flow by installing a new impeller unless otherwise noted.

4.6
Required Net Positive Suction Head (NPSHr) shall be based on water.  Available NPSHa shall exceed required NPSHr by a minimum of two feet.

4.7
Any electrical drives or accessories shall be suitable for the specified electrical area classification and the environment of the installation.

4.8
Noise emission shall not exceed 85 dBA, 3 ft. from equipment surfaces.

5. CASINGS

5.1
Front casings shall be single piece, injection molded designs with male NPT suction and discharge connections and will utilize an o-ring for sealing between pump casing and containment shell. Front casing shall include integrally molded front shaft support with three individual support members.  Support members shall have rounded edges and circular shape for maximum strength and minimum resistance to inlet flow. Front casings form two piece molded volute casing in conjunction with containment shell to maximize hydraulic efficiency. Pump pressure casings shall be designed for specified casing design pressures, temperatures and hydrostatic test pressures. Pressure casings include front casing and rear casings.   Front casings shall have options for threaded o-ring sealed flanges.

6. IMPELLERS

6.1
Impellers shall be closed and include provisions for replaceable front, axial thrust rings.  Impeller shall be splined and/or pinned to inner magnet assembly allowing for individual replacement of impeller, inner magnet or driven magnet assembly.  Impellers shall have receptacles for two reusable GFRPP or CFRETFE impeller pins where applicable. Impellers shall include balance holes for axial thrust balancing.  

7. BEARINGS

7.1
The bearing shall be a one-piece design press fit into driven or inner magnet.  The outside diameter of the bearing shall have an anti-rotation shape.  The inside diameter of the bearing shall have rifled lubrication/flush grooves.  Bearing material shall be Carbon, Alumina Ceramic, PTFE, or Silicon Carbide and shall be compatible with fluid(s) being pumped.

       7.2
The front thrust bearing system shall consist of a two collar design with a replaceable axial thrust surface located on the impeller.  The thrust collars shall be positioned on the adjoining mounting surfaces of the impeller and casing cover.  Inboard thrust bearing material shall be PTFE, Silicon Carbide or approved equal, outboard thrust collar material shall be high purity Alumina Ceramic, Silicon Carbide or approved equal

      7.3
The rear thrust bearing system shall consist of a one-piece design with a replaceable axial thrust collar. The thrust collar shall be positioned on the containment shell adjoining the magnet capsule bearing. Rear thrust bearing material shall be CFRPPS, CFRETFE, CFRPFA, CFRPEEK or approved equal.

8. PUMP SHAFT

8.1
The pump shaft shall be uniform in diameter and include anti-rotation/positioning flats for securing rear thrust collar in the containment shell as well as positioning shaft in the containment shell.  The shaft material shall be Silicon Carbide or high purity Alumina Ceramic.

9. DRIVEN MAGNET

9.1
The driven magnet shall be fully encapsulated with GFRPP or CFRETFE as specified. The bore of the inner magnet shall have an anti-rotation/positioning flat that corresponds to the shape of the press fit radial bearing.  The driven magnet shall accept splinned and/or pinned impeller. Driven magnet includes two impeller pin holes for securing impeller to magnet capsule in both radial and axial directions where applicable. Pins shall be GFRPPS or CFRETFE and held in place by radial bearing. The driven magnet shall have two heat dispersion holes to aid internal cooling during adverse pump operation. Magnet material shall be encapsulated Ferrite or Neodymium. 

10. Containment Shell

10.1    The Containment shell shall be one piece design constructed of CFRETFE or GFRPP with reinforced ribbing for increased structural support. Containment shells form  two piece molded volute casing in conjunction with front casing to maximize hydraulic efficiency.

11. DRIVE MAGNET

11.1
The drive or outer magnet shall be dynamically balanced and be capable of mounting directly to standard  NEMA motors. Magnet material shall be Ferrite or Neodymium.

12. FRAME

12.1
The motor frame adapter shall allow for mounting of standard NEMA C-Faced motors.  The Frame shall include a non-metallic, single piece, reinforced plastic design base and shall not use the motor for support.

13. DRIVERS

13.1
Driver nameplate horsepower, not including the service factor, shall be equal to, or exceed the required pump horsepower over the entire performance curve for the design impeller unless otherwise noted.

13.2
Required pump BHP will include corrections for product specific gravity and viscosity.

13.3
All magnetic drives shall have torque ratings greater than or equal to the maximum motor torque the driver is rated for.

14. PROTECTIVE INSTRUMENTATION

14.1
If specified, vendors shall supply one or more of the following sensing devices for pump protection:

Motor current sensor

Motor load sensor

15. SHOP TESTS

15.1
All pressure casings shall be hydrostatically tested to manufacturer’s standards.

15.2
All pumps shall be given manufacturer’s standard performance test.

15.3
If specified, performance tests shall be conducted according to Hydraulic Institute Standards, level B acceptance criteria.  Certified test reports shall be available if required.
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