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4630-4680  
SUBMERSIBLE MIXER 

                           

Performance Specification 

 

SCOPE 
Furnish and install               submersible mixer(s).  Each mixer shall be equipped with        HP, 
submersible electric motor connected for operation on a           volt, three  phase, 60 hertz,  with       
meters (16 meters minimum) of multi-conductor combined power and monitoring cable. All cables 
shall carry a CSA approval. Each unit shall be fitted with         meters (10 meter minimum) of lifting 
cable of adequate strength to permit raising and lowering the mixer.  Mixers specified herein shall have 
propeller code                .  The mixer shall draw         amps maximum when operating at the specified 
BHP. Mixer motor shall have a nameplate rating of           hp, with total input power not to exceed           
KW. The mixer shall have CSA approval. 
 

MANUFACTURER REQUIREMENTS 
The mixing equipment specified herein shall be designed and fabricated by a single manufacturer 
which shall have sole source responsibility for said equipment.    
 

MIXER DESIGN 
The mixer(s) shall be capable of handling raw, screened liquids such as sewage or industrial effluents 
or process liquids.  The mixer(s) shall be able to be raised and lowered and shall be easily removed for 
inspection or service without the need for personnel to enter mixing vessel.  A sliding guide bracket 
shall be an integral part of the mixer unit.  The entire weight of the mixer unit shall be guided by a single 
bracket which must be able to handle all thrust created by the mixer.  The mixer, with its appurtenances 
and cable, shall be capable of continuous submergence underwater without loss of watertight integrity 
to a depth of 40 m.  
 

MIXER CONSTRUCTION 
Each mixer shall be of the integral design, close coupled, submersible type.  All components of the 
mixer, including motor shall be capable of continuous underwater operation.  
 
Major mixer components shall be of                                   (ASTM 316 or ASTM 31254 construction). 
The stator housing shall be protected with a mantle of                                   (ASTM 316 or ASTM 
31254). The oil housing shall be of corrosion resistant plastic. All exposed nuts and bolts shall be of 
stainless steel.   
 

BEARINGS 
All bearings shall have a minimum B-10 rated life of 100,000 hrs. A single row cylindrical roller bearing 
and an angular contact ball bearing shall take up the axial and the radial loads at the motor shaft end 
while a heavy duty single row ball bearing shall take up the loads on the propeller end. The bearings 
shall be pre-loaded by a bearing nut located on the motor end of the shaft in order to reduce shaft 
deflection and increase bearing life and seal life. Mixers without pre-loaded bearings will not be 
considered acceptable or equal. 
 

 

 

MOTOR 
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The mixer motor shall be a NEMA-B design induction type with a squirrel cage rotor, shell type design 
and be housed in an air filled, watertight chamber. The stator windings and leads shall be insulated with 
moisture resistant Class H insulation rated for 180°C (356°F). The stator shall be trickle impregnated 
with Class H resin and shall be heat-shrink fitted into the stator housing providing for superior heat 
transfer. The use of pins, bolts, screws or other fastening devices used to locate or hold the stator and 
that penetrate the stator housing are not acceptable. The motor shall be designed for continuous duty 
while handling pumped media of up to 40°C (104°F). The motor shall be capable of withstanding at 
least 15 evenly spaced starts per hour. The rotor bars and short circuit rings shall be made of 
aluminium. Three thermal switches shall be embedded in the stator end coils, one per phase winding, 
to monitor the stator temperature. These thermal switches shall be used in conjunction with and 
supplemental to external motor overload protection and shall be connected to the motor control panel. 
 
The motor service factor (combined effect of voltage, frequency and specific gravity) shall be 1.15. The 
motor shall have a voltage tolerance of +/- 10%. The motor shall be designed for continuous operation 
in up to a 40°C (104°F) ambient and shall have a NEMA Class B maximum operating temperature rise 
of 80°C (176°F). A motor performance chart shall be provided upon request exhibiting curves for motor 
torque, current, power factor, input/output kW and efficiency. The chart shall also include data on motor 
starting and no-load characteristics. 
 

THERMAL SENSORS 
Thermal sensors shall be used to monitor stator temperatures.  The stator shall be equipped with three 
(3) thermal switches connected in series and embedded in the end coils of the stator winding. 
 
These shall be used in conjunction with, and supplemented to, external motor overload protection, and 
wired to the control panel.  
 

ELASTOMERS 
All mating surfaces where watertight sealing is required shall be machined and fitted with Nitrile rubber 
or Viton O-Rings. Metal-to-metal contact between machined surfaces will result in controlled 
compression of the O-rings without requiring a specific torque limit.  No secondary sealing compounds, 
rectangular gaskets, elliptical O-rings, grease or other devices shall be used.  
 

PROPELLER 
The propeller shall be of                                       ( ASTM 316 stainless steel or ASTM 31254 stainless 
steel construction) dynamically balanced, non-clogging backward curved design. Each blade shall be 
laser cut and welded to the hub. The propeller shall be capable of handling solids, fibrous materials, 
heavy sludge and other matter found in normal sewage applications.   
Alternative construction shall have blades of ASTM 532-80 high chrome cast iron fastened to the hub 
with rivets.  The propeller shall be         mm. in dia. and have three (3) vanes set at a blade angle of       
      degrees. 
 

CABLE ENTRY 
The cable entry shall be an integral part of the backplate. The cable entry shall be comprised of two 
cylindrical elastomer grommets, flanked by washers and a ferrule designed with close tolerance fit 
against the cable outside diameter and the entry inside diameter.  This will provide a leak-proof, torque 
free seal at the cable entrance. A threaded gland nut shall compress this assembly against a shoulder 
in the stator housing. The junction chamber and motor compartment shall be separated by a terminal 
board which shall protect the motor interior from foreign material gaining access through the mixer top. 
Connection between the threaded compressed type binding posts permanently affixed to the terminal 
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board and thus perfectly leak-proof.  Epoxies, silicones, or other secondary sealing systems shall not 
be considered acceptable. 
 

SHROUD ASSEMBLY 
The mixer assembly shall incorporate a full 360 degrees shroud around the propeller.  A maximum 
clearance shall be maintained between the propeller tip and the shroud in order to maintain hydraulic 
efficiency and power consumption. Alternative supply without shroud can be supplied. 
 

PLUG-IN SEAL 
Each mixer shall be provided with a plug-in seal which combines an inner and outer seal into one rigid 
unit. The inner and outer seals shall have faces made of tungsten carbide,  unless otherwise specified. 
In order to avoid seal failure, the seal spring shall not be exposed to the mixed media. The seals shall 
require neither maintenance nor adjustment.  
 

MIXER DRIVE 
The propeller shall be mounted on the same shaft as the motor, for a direct drive configuration.  Mixers 
with gearbox drives shall not be considered acceptable or equal. 
 

MIXER TEST 
The mixer manufacturer shall perform the following inspections and tests on each mixer before 
shipment from factory: 
 
1. Propeller(s), motor rating(s), and electrical connection(s) were checked for compliance to the 

purchase order. 
2. A motor and cable insulation test for moisture content or insulation defects shall be made. 
3. Prior to shipment, the mixer shall be run dry to establish the correct rotation, the mechanical and 

electrical integrity.   
 
Inspections and tests performed confirm the mixer(s) listed met all established quality assurance 
standards set for similar materials.  All mixers shall be warranted against defects in design, 
workmanship, and material.  


