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Short Description

Descripción: Decanter...



Description


Alfa Laval h



Decanter Centrifuge FRONT



OM



English EN



OPERATOR’S MANUAL OPERATION SERVICE MAINTENANCE



Decanter Centrifuge Data Sheet Decanter Specification, Type ALDEC 30 Machine No.: 5121559/60



Date of issue: 2008-05-05



Specification: 882012900-0 Process liquid: Min. 0°C (32°F) - max. 100°C (212°F) Max. density of compact wet cake at max. bowl speed: 1.2 kg/dm³



Bowl Maximum main speed: Bowl length: Bowl diameter: Beach angle: Solids discharge type: Solids discharge radius: Solids transportation aids, cylindrical section: Solids transportation aids, taper section: Material - hubs: Material - bowl shell: Material - bolts: Material - seals: Liquid outlet, type: Liquid outlet, radius:



4400 rpm 1260 mm 280 mm 10° 360°-type with 6 wear liners 84 mm Ribs Ribs AL 111 2349-02 (AISI 316) AL 111 2349-83 (AISI 316) A4-80 (AISI 316) 4 Plate dams 82 mm (fitted from factory: 86mm)



Conveyor Material - flights: Material - hub:



AL 111 2349 (AISI 316) AL 111 2349 (AISI 316)



Wear Protection Bowl solids discharge: Bowl feed zone liner: Conveyor flights: Conveyor feed zone: Frame / casing:



Wear liner in Tungsten Carbide, 6 pieces Part No. 61240340-03 TM40 (flame sprayed tungsten carbide on the tip only) Flame sprayed tungsten carbide Wear liner in upper casing



Frame and Casing Material - casing / cover: Inside surface of casing: Gaskets / seals - casing:



Stainless steel (AISI 316) Liners of stainless steel at discharge areas - painting in neutral compartment



Drives Power supply: Gearbox, type: Gearbox, max. torque: Gearbox, ratio: Back drive: Back drive parts: Operating main speed: Max. diff. speed and torque (at operating speed): G-force at operating speed: Main motor:



3 x 400 V / 50 Hz Planetary - 2-stage 1.5 kNm 1:97.2 Eddy Current Brake 132 4400 rpm (IEC) 39 rpm / 1.5 kNm 3030 G 18.5 kW ABB 400VD Y/D-VFD (160) flange – part No. 61195605-01



Main motor, protection:



Documents & Drawings Manuals, language: Dimension drawing: Diagram, decanter junction box:



Manuals in English 61240440 61211244



Spare Parts Important: When ordering spare parts, always state: • • •



Machine number and type indicated above Part number and designation Quantity
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1 Safety Instructions 1.1 1.1



FAILURE TO FOLLOW THESE RULES MAY RESULT IN SEVERE PERSONAL INJURY OR PROPERTY DAMAGE.



1.0



The Decanter 1.



The decanter delivered must not be used to separate flammable, toxic, corrosive, or radioactive process media without prior written approval from Alfa Laval.



2.



Read this manual and the Operator's Manual before attempting to install or operate the decanter equipment, and follow all recommendations.



3.



Do not operate the decanter with damaged or missing warning labels.



4.



Do not operate the decanter if the vibration level exceeds 24 mm/sec (RMS) (US: 1 inch/sec).



5.



Do not operate the decanter with feed temperatures exceeding the limits stated on the DATA SHEET included in all three volumes of the Instruction Manual.



6.



Never attempt to start the decanter with frozen water or frozen or hardened process material in the bowl.



7.



Do not exceed the maximum bowl speed or solids density specified on the decanter name-plate and DATA SHEET.



8.



Do not operate the decanter without belt guards and other guards provided.



9.



Periodically check all the automatic shut-off devices and monitoring systems for correct operation. contd...
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10. Do not attempt dismantling until the decanter has come to a complete stop, the main power is shut off, and the disconnected main switch is locked with a safety lock. 11. Do not operate the decanter if the bowl, motor, or supporting structure show cracks, pitting, holes, or grooves. 12. Do not use tools other than those recommended by Alfa Laval to dismantle and assemble the decanter. 13. Do not attempt to use the decanter for any application or process material other than that stated on the original purchase documentation without first consulting Alfa Laval. 14. Follow all lubricating procedures and schedules. 15. Check periodically - at least once a year - for loose bolts on foundation and supporting structures, covers, hatches and pipe connections of decanter and motor. 16. Do not get rags or loose clothing near rotating parts. 17. At all times follow the recommended sequence and procedures for dismantling, assembly, operation, and maintenance. Do not introduce new procedures without first consulting Alfa Laval. 18. Only allow trained personnel to operate, clean, dismantle or assemble the decanter. 19. Do not operate the decanter before the installation is complete. 20. Do not operate the decanter with any electrical motor running in the opposite direction to that indicated by the arrows on the frame or otherwise specified. contd...
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21. If the decanter is fitted with a frequency inverter, make sure that the maximum possible frequency will not cause overspeeding of the decanter. At least two separate protections against overspeed must be provided. See section 6.9.of the ID manual. 22. Do not turn on feed or water before the decanter has attained its full speed. 23. If the decanter is operated with hot, corrosive, or aggressive liquids, care should be taken that any incidental spillage from the decanter cannot hit persons below the centre line of the decanter. 24. Never turn on feed or large amounts of hot, corrosive, or aggressive liquids when the decanter is at a standstill, as these liquids might hit persons below the centre line of the decanter. 25. Never start the feed pump or flush the decanter before opening the discharge valves or starting the discharge pumps, including any conveying means for the liquid and solids phases. 26. When personnel are working on a decanter with a hinged cover, care should be taken that the cover is not closed unintentionally by other persons or by moving machinery, which might cause injury. 27. Do not touch the solids phase discharging from the decanter as hard lumps being ejected with high speed might cause injury. 28. When using straps to lift the complete decanter or any of its parts such as the rotating assembly, make sure to prevent the part hanging by the straps from sliding. 29. When lifting the decanter, use the slings specified on the dimensioned drawing. 30. The lifting eyes in the bearing housings, if fitted, must not be used for lifting the bowl assembly. contd...
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Electrical Installation 1.



Install and earth all equipment in accordance with requirements of the Local Electricity Authority.



2.



Use an “on-load” isolator or circuit breaker (a main switch for switching off during run-up) on the main power supply.



3.



Check that the voltage and the frequency are in agreement with labels on motors and other electrical equipment.



4.



De-energize all equipment before connecting and disconnecting test equipment.



Repairs 1.



Major repairs to decanter must not be made without first consulting with Alfa Laval. In no circumstances should weld repairs, heating with a naked flame, or other alterations be made to bowl shells, bowl hubs, gearbox adapter, shafts, or other rotating parts without prior written approval and instructions from Alfa Laval. Failure to obtain this approval may result in failure of parts involved with possible serious damage to equipment, property, or personnel.



2.



Do not operate the decanter on completion of the repairs until the belt and/or other guards are re-fitted. contd...
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3.



Do not exceed the maximum load carrying capacity of the lifting tools. Only use the lifting tools for the intended purpose.



4.



Replace worn or damaged parts with only original Alfa Laval parts. Alfa Laval cannot be held responsible for any damage to property or for injury to persons if genuine parts are not used.



5.



Do not interchange bowl parts, since specific parts are balanced as a unit.



The Motor 1.



Do not operate a decanter equipped with flame proof motor(s) and control unit(s) until all enclosures have been assembled in accordance with the appropriate standards.



2.



If a motor should become inoperative, immediately shut off the power.



3.



Always follow motor manufacturer's specifications on bearing lubrication.



4.



Do not attempt to operate a motor that is overheated due to frequent starts and stops. Allow motors to cool to ambient temperature (as designated on the motor nameplate) before each restart.



Do not attempt to start motor unless the rotating elements turn freely. contd...
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Corrosion, Erosion and Pitting of Decanter Equipment It should be recognized that equipment subjected to severe erosive or corrosive environments may deteriorate over a period of time, depending upon the severity of exposure and/or possible misuse. Users of high speed centrifugal equipment should be aware of this fact and also that extremely high forces are brought into play when their equipment is in operation. Any weakening of highly stressed members by misuse, erosion, corrosion, chemical pitting, or stress cracking must be guarded against. The following points should be noted and the recommended action taken: 1.



Inspect the outside of the bowl for erosion and corrosion, at least every two months.



2.



Do not operate equipment when: 2.1 Holes are worn through rotating parts. 2.2 Grooves greater than 2 mm (0.08 inch) deep are worn in rotating parts. 2.3 Evidence of cracks is present in rotating parts. 2.4 Chemical pitting of 2 mm (0.08 inch) depth or greater is present on rotating parts.



3.



Chemical Pitting Observed: All cases of chemical pitting, even under 2 mm depth, should be monitored carefully. This action is almost always due to the breakdown of the passive film on stainless bowl shell walls, in the presence of chlorides. This often occurs under deposits that have not been cleaned from the outside of the bowl wall. High temperature and high acidity accelerate the action.



4.



Pay special attention to the bolts assembling the bowl sections. If the process liquid or cleaning agents contain chlorides, check these bolts at least once a year and exchange them at least every three years. Contact Alfa Laval, if in doubt.



Contact Alfa Laval regarding the repair or replacement of pitted bowl shells or other parts. 1.1
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2 Decanter Operating Principle



Figure 2.1 The feed enters the decanter at the intersection of the conical and the cylindrical part of the bowl through a central feed pipe in the hollow drive shaft. After leaving the feed pipe, the feed suspension is distributed into the rotating liquid in the bowl and smoothly accelerated to the full rotational speed. The centrifugal force makes the solids settle at the bowl shell. The screw conveyor continuously transports the solids toward the conical end of the bowl and through conical bowl part. The separation takes place throughout the total length of the cylindrical part of the bowl, and the clarified liquid discharges at the large end where it flows over the rim of exchangeable and/or adjustable plate dams. The solids are discharged from the small end by centrifugal force through outlet openings.
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Figure 2.2 Decanter with Baffle Disc The space in the cylindrical and conical parts of the bowl, with the baffle disc between them, act as two communicating vessels. The plate dams can be set to a smaller radius than that of the solids discharge (negative beach). Then the heavy phase (the solids) is pressed under the baffle disc by the hydrostatic pressure of the light phase (the clarified liquid).



ATTENTION The liquid and the solids are discharged at roughly the same radius, and consequently, during start-up, flushing, and irregularities in process, discharge of liquid through the solids discharge ports may occur owing to lack of solids in the bowl. This should be taken into consideration when the decanter is installed.
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2.2 Main Drive The decanter is driven by an electric motor. The motor shaft carries a drive pulley, and motive power is transmitted through V-belts to the bowl pulley to drive the bowl.
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2.2 Back Drive The purpose of the back drive system is to make it possible to control the speed of the sunwheel shaft of the gearbox and consequently control the differential speed between bowl and conveyor. For the ECB, two control systems can be used, i.e. either the DSC (Differential Speed Controller) or the VS (Variable Speed). See specific manuals for the DSC or VS.



NALL2202.EN0



2.2-1



Alfa Laval



Rev. 2007-08



OM



2.2.1 Eddy Current Brake



Figure 2.2.1 1. Pinion Shaft 2. Torque Tube 3. Flexible Coupling



Key Features of ECB 4. Poled Wheel Assembly 7. Magnetic Coil 10. Bowl Speed Sensor (when fitted) 5. Stator 8. Tacho-generator 6. Magnetic Field 9. Back Drive Controller 11. Gearbox



For identification of the parts mentioned in the below description, refer to Figure 2.2.1. The Eddy Current Brake operates on a principle commonly employed in variable speed drives as follows: The gearbox pinion shaft (first stage sun gear) [1] is attached to torque tube [2] via a flexible coupling [3] which isolates vibrations and permits slight misalignment between the two shafts. The torque tube, of highly conductive material, surrounds a poled member [4] which is attached to stator [5]. In operation, stationary field coil [7] is energized to set up magnetic flux [6]. As the torque tube revolves, it induces eddy currents by traversing the poled member; these eddy currents tend to resist rotation of the torque tube thus creating the braking effect.
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The minimum controllable speed of the rotor is in the order of 300 rpm, which represents approximately 90% of the fixed differential speed obtainable with the mechanical type of torque control, dependent upon the type of gearbox fitted. Control over the speed of the eddy current brake is effected by an integral tacho-generator and separate control unit. The Tacho-generator [8], which is incorporated on the shaft to the torque tube, generates a voltage and frequency which is directly proportional to its speed. The signal from the tacho generator is fed to the control circuit and used by the controller to determine the appropriate current to the field coil. The controller either increases the current to increase the braking effect, thus decreasing the speed of the brake, and increasing the scrolling differential, or decreases the current to reduce the braking effect, thus allowing the brake speed to increase and consequently decreasing the scrolling differential.



CAUTION



Although it is quite acceptable for the eddy current brake to rotate with the centrifuge bowl at maximum bowl speed for short periods, such as may occur in the event of a conveyor blockage, it is not advisable to allow the ECB to freewheel for longer periods than absolutely necessary. The reason for this restriction lies in the inherent nature of the epicyclic gearbox, where, unless the rotational speed of the gearbox pinion shaft is restricted to less than the speed of the centrifuge bowl, the ring gears in the gearbox will not be able to drive the planetary gears around the sun gear. In this situation, no oil will be picked up and passed from gear to gear or bearing to bearing; oil will instead migrate by centrifugal force to the walls of the gearbox leaving gears in metal to metal contact. To prevent excessive speed from being induced unnecessarily, the control circuit is designed and preset to prevent the brake from being operated above a pre-determined limit, i.e., approximately 82 to 90% of the maximum bowl speed dependent upon the type of gearbox fitted. contd...
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4 Operation and Routine Maintenance 4.1 Before First Start ATTENTION Be sure the decanter has been properly lubricated according instructions in section 3.8. If the decanter has been in stock for more than a few months, the grease in the main bearings might have stiffened, which makes it difficult to attain full speed. The remedy is to apply new grease while turning the bowl slowly by hand (see section 3.8.1). Be sure that the transport safety devices (the yellow wedges) have been removed. Check that the bowl rotates freely in both directions.



WARNING
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In all decanters the bowl rotates at very high speeds. Very great energy is accumulated and it is therefore essential that both the directions concerning assembly of parts, starting, stopping and overhaul, and the safety precautions given are followed strictly.
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4.1.1 Noise and Vibrations In spite of the most accurate balancing a rotating body is always slightly out of balance. As the bowl and the conveyor are two separately balanced units rotating at different speeds, the negligible unbalance of each unit will coincide, and a momentary increase of noise and vibration occurs in the machine. The period of time between the moments when this happens depends on the difference in the speeds of bowl and conveyor. The higher the differential speed the shorter the intervals, and vice versa. Increased unbalance caused by wear and/or accumulation of solids will increase the amplitude of noise and vibration. A practical hint: The differential speed of the conveyor can be found by counting these vibrations for exactly one minute.
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3.2 Start/Stop procedures 3.2.1 Inspect Bowl A bowl which has not been cleaned, but left clogged by solids after operation must be cleaned before the decanter is restarted, because dried solids may cause severe unbalance and eventual generation of an overload condition. See section 3.2.1.



3.2.2 Before Start 3.2.2.1 Checkpoints If the decanter has stopped due to overload, the following points must be checked before the decanter is started: •



Are the upper and lower casings free from solids deposits?



•



Are the discharges open?



•



Is the bowl easily rotated by hand?



•



Are all guards correctly placed and properly secured?



3.2.2.2 Decanters with Mechanical Seals (Optional Equipment) Before starting a decanter with mechanical seals, the gas supply system for the seals must be activated and the flow and pressure of gas to the seals must be checked. If the decanter is to be used for inflammable substances, it must be purged with inert gas and it must be ensured that the oxygen concentration has gone down to a safe level before the machine is started. Also during run-down until the decanter has stopped, the gas supply to the seals must be activated. See section 3.2.1 ’Installation, Start-up and Operation of Decanters with Circumferential Seals’.
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3.2.3 Start Decanter Release EMERGENCY STOP (in most cases: pull out the EMERGENCY STOP knob - or turn it as indicated by arrows). Start the decanter motor. Wait 2-4 minutes for the decanter to attain full speed with star connected circuit before switching to delta connected circuit. Start the belt conveyor or other transport means for discharged solids. Open the feed valve (if any). Start polymer pump (if used). Start the feed pump.



3.2.4 Stop Decanter ATTENTION When stopping a decanter with mechanical seals make sure that the supply of gas continues until the decanter has stopped.



Stop feed and polymer pumps (if used), close feed valve (if fitted). Before stopping, flush out with water of suitable temperature. Flush while the machine is running. Stopping the decanter before its bowl is sufficiently cleaned may give rise to heavy vibrations both during decanter rundown and during its successive run-up.



ATTENTION When flushing decanters for fat and oil applications, optimal flushing effect is achieved by using flushing liquids holding temperatures above the melting points of the fats and oils run through the decanter. Using e.g. cold water might cause solidified lumps of fat/oils to remain in the decanter, which in their turn would give unbalance during decanter rundown and during its successive run-up. Stop the decanter motor when the bowl is thoroughly flushed. Do not flush the decanter when it is inactive. Press the CENTRIFUGE STOP button on operator panel.
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3.5 Monitoring Operation Make particularly sure that there is no increase in vibration. Check the surface temperature of the main bearing housings from time to time. A temperature rise may indicate a possible malfunction in the bearing.



ATTENTION The alarm level for main bearing temperature is 100°C (212°F). At this temperature level the bearing must be monitored. Especially if the increase of temperature is very steep or appears without any obvious reason such as after lubrication of the bearing or increased feed or ambient temperature. The shut down level is 110° C (230°F). At this temperature the decanter must shut down immediately. If after a restart the temperature again increases to 110°C (230°F), the bearing must be replaced. After lubrication the temperature may remain high for some hours.



3.5.1 Overload If the centrifuge torque exceeds a certain limit, the control system will deactivate the feed permissive contact and stop the feed and polymer pumps. Under these circumstances the control system can be reset and the feed pump restarted from the control panel. If the conveyor torque exceeds a higher limit, the main motor will be also be switched off. Then it is advisable to have the feed replaced by water until the bowl speed has reached 300 r p m. When the bowl has stopped rotating, reset the control system to operative condition.
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3.5.1.1 Causes of Overload The causes of overload may be: • • •



• • •



Too high throughput. Too high feed concentration. The properties of the solids (prestraining or grinding the process liquid before feeding it into the decanter may be necessary). Too low differential speed. Solids clogging the discharge from the casing. (Main motor overload.) Too high bowl speed.



3.5.1.2 Cleaning an Overloaded Bowl If the decanter has stopped due to too high torque on the conveyor, and the decanter is unable to scroll itself free during a new start, or when running CIP with an AC back drive, the causes of overload may be as described above, and the only way to clean the bowl will be to disassemble the bowl according to instructions given in section 4.4.1. When cleaning the conveyor, be careful to clean all of the flights to avoid unbalance when running the decanter after assembly.



ATTENTION It is forbidden to attempt to eliminate the overload on a decanter with a standard gearbox by fixing the sunwheel shaft and rotate the bowl, or on a decanter with DD gearbox to use spanners or the like to rotate the sunwheel shaft, due to the fact that it can cause damage on either the gearbox, the spline shaft or the large end hub.
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3.5.2 Vibrations If excessive vibrations occur while the bowl rotates, stop the main motor immediately and supply liquid to soften the vibrations.



3.5.2.1 Vibration Switch (Optional Equipment) To protect the decanter against damage due to heavy vibration, it can be equipped with a vibration sensor which cuts off the power supply to the main motor and the feed pump in case of excessive decanter vibrations. The control panel (or the motor starter) must be provided with a terminal for the vibraswitch. Being erected on vibration dampers, the decanter deflects greatly during starting and stopping, but these oscillations are so soft that they will not activate the vibraswitch. Three types of vibration switches are available:



Vibration Level Monitor See specific manual VLM for further information.



Vitec Vibration Switch The standard factory-set levels are ¾ in/sec (19 mm/sec) alarm level and 1¼ in/sec (31 mm/sec) as decanter shutdown level. For further details about the vibration switch, see subsupplier's descriptions included in the decanter supply.
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Robertshaw Vibration Switch (Fig. 3.5.1) Resetting This vibration switch is reset manually by pressing the reset button, see figure 3.5.1 below Adjusting To adjust this vibration switch to trip at the correct vibration level, proceed as follows: When the decanter is not operating, turn the adjusting screw clockwise until the vibraswitch trips. Then reset it and find the tripping point again. Repeat this procedure a couple of times to ensure that the correct tripping point has been found. Then turn the adjusting screw counterclockwise one time and a third.



Reset Button



Figure 3.5.1



Adjusting Screw



Resetting the Robertshaw Vibration Switch



ATTENTION Re-adjustment may be required if the vibraswitch shuts off the power supply because the building where the decanter equipped with vibraswitch is operating begins to vibrate heavily.
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3.2 Cleaning Procedures Before starting a cleaning process, please note that the below procedure is not product specific and therefore is only intended as a guide. Before the decanter is stopped, close the valve to the feed and raise the differential speed, if possible, in order to transport the last solids remains out of the bowl. Always make sure to take precautions against outflow of fluids to other machines which provide further treatment of the solids after the separation process, such as for instance sludge drier or the like. This can be done by redirecting the decanter's slide gates or by-pass system. Instructions: 1.



Flush the decanter with water until the discharged flushing water from the large end looks clean and clear.



ATTENTION On decanters with paring disc the flow must not exceed the capacity of the paring disc. 2.



Switch off the main motor, but continue to flush. Shut off the water before the bowl speed decelerates below 300 rpm.



ATTENTION Never flush the decanter when the bowl is standing still or rotating below 300 rpm (see section 3.8.2 ‘Conveyor Bearings’ regarding lubrication).
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3.



Open the upper casing of the bowl and check visually if both upper and lower casings are clean. Check also if there is still product in the bowl. This is done by looking into the bowl through the holes of the large end hub and the solids discharge.



4.



Now check if the flushing had the intended effect on the bowl. This is done by turning the sun wheel shaft by hand without moving the bowl.
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If item 3 and item 4 are not satisfactory, the decanter must be accelerated to operating speed again, and the procedure is repeated from item 1. If it is not possible to properly clean the bowl according to the above procedure, the bowl must be disassembled and then cleaned.



After having done the above procedure, the observations should be evaluated regarding time intervals of the flushing time in order to obtain the optimum cleaning. Note! The optimum flushing time of the decanter very much depends on the operating conditions. •



If the vibrations level is higher than normal during startup, the time interval of the flushing of the bowl must be increased.



•



If the vibrations are not too high at any time, the flushing is of appropriate length.



3.2.1 Chemical Cleaning (optional)



(CIP = Cleaning in Place)



A chemical cleaning of the decanter is done in two phases: •



High speed



•



Low speed



High speed: Cleaning during high speed is normally done at a speed that is 10-15% below the normal operating speed (rpm). This is done to avoid unnecessary overloading of the main motor, as during this CIP-procedure smaller power consumption should be anticipated. When the decanter is taken out of operation to run a CIP-procedure, it is necessary to flush the decanter (see table 3.2.1). This is done during the high speed phase with hot water, which is flushed into the decanter to remove process remains.
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During the flushing, the piping, the inlet parts, the bowl's exterior and the casing of the decanter are cleaned. Cleaning of the bowl's exterior is done in connection with deceleration of the bowl, as both the main motor and the cleaning fluid contributes to slowing down the bowl rotation. The solids remains, which might still be in the bowl after the high speed cleaning, will be removed during the next phase, i.e. the low speed phase.



High Speed CIP Bowl diameter



Feed tube



[mm]



[litre/hour]



200



1500



3000



280



5500



7400



353



10000



11000



450



20000



12000



480



25000



12000



575



45000



14000



740



100000



15000



CIP nozzles in casing/cover at 3 bar [litre/hour]



Table 3.2.1
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Low speed: In order to be able to run low speed CIP, it is a condition that the main motor is equipped with a frequency converter. Cleaning at low speed is executed with a bowl speed below 1 G at the bowl wall (see the bowl speeds in table 3.2.2). The rotation direction of the bowl is reversed at certain intervals, which gives the intended effect of a washing machine. See sequence diagram page 3.2-10.



Low Speed CIP Bowl diameter



Bowl Speed



Feed tube



CIP radial hole in the feed tube at 3 bar



[mm]



[rpm]



[litre/hour]



[litre/hour]



200



95-115



350



-



280



80-95



1300



600



353



70-85



2500



600



450



60-75



5000



600



480



60-70



6000



600



575



55-65



11000



600



740



45-55



25000



600 Table 3.2.2



During the low speed phase, some of the cleaning fluid is lifted upwards onto the bowl wall from where the fluid hurls down on the conveyor hub. In this way a mechanical cleaning of the bowl and conveyor is carried out, which together with the chemical action of the cleaning fluid improves the washing intensity and gives a good cleaning effect.
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In those cases where water alone cannot remove the deposits, chemicals such as sodium hydroxide (NaOH)/caustic soda can be added in order to get a satisfactory result. To ensure a pH value of 12 to 13, the solution must be 1.5-2.0%. If necessary, cleaning with acid could be carried out as a good supplement to cleaning with caustic soda; a suitable agent is nitric acid (HNO3) with a concentration of approx. 1 pH value. To intensify the effect of the use of the CIP-fluids, the chemicals are heated, by means of which the heat acts as a catalyst. Typical scopes of application for caustic soda and acid are: •



NaOH (caustic soda) - Proteins, grease.



•



HNO3 (acid) - Calcareous deposits



A detergent compound of NaOH with an admixture of a complex agent such as sodium polyphosphate, EDTA (ethylenediaminetetraacetic acid) or NTA (nitrilotriacetic acid) can be used. Be aware that when using low speed CIP, the intervals between lubrication are more frequent because of the low speed and the aggressive CIP-fluids. The combination of low speed and CIP-fluids increases the risk of eluviation of grease from the conveyor bearings (see section 3.8.2 ’Conveyor Bearings’ re. lubrication). Remarks to sequence diagram page 3.2-10: The duration of each cycle is to be individually determined based on the operating conditions at the site, where the decanter is used. Note! Alfa Laval expects that storage, handling, cleaning and removal of the used CIP-fluids is executed in accordance with the legislation of the country concerned, in which the decanter is used.
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3.2.2 High Speed CIP In the high speed phase the nozzles are activated in the casing at 3 bar, see the recommended flows in table 3.2.1. Sequence: (see diagram page 3.2-10) Step I, Flushing: Shut off the main motor and the feed. Redirect the by-pass system of the decanter and flush with clean hot water through the feed tube and the nozzles of the casing when the speed has decreased to 90% of the operating speed. The bowl speed must not decrease below 50% of the operating speed.



ATTENTION On decanters with paring disc the flow must not exceed the capacity of the paring disc. Step II, Acid: Supply for a short period of time hot CIP-fluid in the form of acid through the feed tube and the nozzles of the casing. The CIP-fluid is led back to the CIP-tanks through the by-pass system. Step III, Flushing: Flush with hot water through the feed tube and the nozzles of the casing.



ATTENTION On decanters with paring disc the flow must not exceed the capacity of the paring disc. Step IV, Flushing: While the main motor is switched off, continue flushing the decanter with cold water through the feed tube and the nozzles of the casing until the rotation has reached 300 rpm. The bowl speed must not decrease below 50% of the operating speed. The flushing with water will contribute to slowing down the bowl. While the decanter decelerates the rotations, it is emptied for cleaning fluid. At the moment when the decanter bowl begins to rotate at low speed, the rotation direction is reversed and the decanter goes directly to low speed CIP.
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ATTENTION When the decanter rotates in opposite direction of the normal rotation, the solids are transported towards the small end and the solids outlet. This reversed rotation is especially important on decanters with paring disc in order to avoid solids from blocking the paring disc outlet. Note! If the flushing water or the CIP-fluids are recycled, these fluids must be cleaned of solids and impurities before use. The CIP-fluid that comes from the feed tube via the paring disc, can be pumped directly back into the CIP-system. The fluid that is sprayed through the nozzles of the casing comes out of the fluid discharge funnel in the casing. The fluid from the funnel will be polluted by solids, too, and should therefore be cleaned before reuse.



3.2.3 Low Speed CIP During the low speed phase, the solids remains are flushed off of the bowl inner side and the conveyor hub. The recommended flows and speeds can be seen in table 3.2.2. Low speed CIP is not started until the bowl rotates in opposite direction of the normal rotation direction. In this way the solids are transported out through the solids discharge of the bowl. The rotation direction is not changed back until no more solids come out of the solids discharge. This will, of course, result in a longer intermission at the stage VI (see sequence diagram page 3.2-10). The CIP-fluids that are returned to the CIP-tanks must be cleaned of impurities before reuse. It is important that the quantity and concentration (pH-value) of the CIP-fluids are controlled regularly, since otherwise the intended cleaning effect of the CIP-fluids cannot be obtained.
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Sequence: (see diagram page 3.2-10) Step V, Caustic soda: Now when the decanter runs backwards and the speed is below 1 G (see table 3.2.2 for speeds), hot caustic soda is added, which is sprayed through the feed tube and the radial hole of the feed tube. The CIP-fluid is led back to the CIP-tanks. Step VI, Flushing: Flush with hot water through the feed tube and the radial hole of the feed tube. Check visually that no more solids come out of the solids discharge. Step VII, Flushing: Stop the main motor, but continue to flush the decanter with cold water through the feed tube and the radial hole of the feed tube. Flushing with water will contribute to slow down the bowl. While the decanter decelerates the rotations, it is emptied for cleaning fluid. At the moment when the decanter’s bowl starts rotating at low speed, the rotation direction is changed back to positive rotations. Step VIII, Acid: Supply for a short period of time hot CIP-fluid in the form of acid through the feed tube and the radial hole of the feed tube. Step IX, Flushing: Flush with hot water through the feed tube and the radial hole of the feed tube. Step X, Flushing: Stop the main motor, but continue to flush the decanter with cold water through the feed tube and the radial hole of the feed tube.
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Flushing with water will contribute to slow down the bowl. While the decanter decelerates the rotations, it is emptied for cleaning fluid. At the moment when the decanter’s bowl starts rotating at low speed, the rotation direction is changed back to negative rotations. Step XI, Caustic soda: Supply for a short period of time hot CIP-fluid in the form of caustic soda through the feed tube and the radial hole of the feed tube. Step XII, Flushing: Flush with hot water through the feed tube and the radial hole of the feed tube. The procedure can be repeated from step VII to XII to the extent that is required. Step XIII, Final Flushing: Before the CIP-procedure is ended, be sure to finalize the cleaning by flushing with cold, clean water. The flushing must be done through the feed tube and the radial hole of the feed tube as well as through the nozzles of the upper casing.



ATTENTION On decanters with paring disc the flow must not exceed the capacity of the paring disc. The first times a CIP-programme is run, all procedures and observations should be written down in preparation for a followup evaluation and optimization of the times and flow quantities until the most optimum cleaning is achieved. If desired, please contact your local sales company to jointly work out the most optimum cleaning procedure that is necessary for your specific application.
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Step CIP - phase



Temp.: pH : Media: 60 - 70° 6-7 Water 20 - 30° 1-2 Acid 60 - 70° 12-13 Soda 5 - 10° 6-7 Water Feed stop By-pass (W,A,S) Feed tube CIP - Nozzles CIP - Radial hole



1G > [rpm]



0 [rpm]



1G > [rpm]



> 300 [rpm]



10 - 50% < op. speed



Normal operating speed



contd...3.4-10



Production
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Function



W



IV



W



By-pass (A,S) to CIP-tanks



II III High speed CIP



A*



V



S*



VI



W



VII



W



W



W



VIII IX X Low speed CIP



A



XI



S



W



VII



W



XII



W



VIII IX



A



Repetition



X



W



XI



S



W



XII XIII



W



[ Time ]



Rev. 2006-06



* By-pass (W) to Watertank;



I



W*



[ Bowl speed ]



Sequence diagram
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3.5 Performance Optimization The decanter can be adjusted to suit individual requirements by varying the following control parameters:



Bowl Speed By varying the rotational speed of the bowl, the G-force can be adjusted to suit the application. The higher speed, the better separation.



Liquid Level Adjust the liquid level (pond depth) to give the optimal balance between liquid clarity and solids dryness by selecting different plate dams. In general terms, the centrate becomes more clear and the cake more wet when diminishing the liquid radius and vice versa.



Differential Speed (Δn or ΔRPM) The dryness of the cake can be increased when operating with a lower differential speed, but the centrate will be less clear and vice versa. The torque increases with the lower Δn. The differential speed can be regulated automatically to compensate for varying content of solids in the feed.



Feed rate The lower feed rate, the better separation.



contd...
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3.6 Main Drive ATTENTION Store spare V-belts in a dry and cool place. Never roll up the V-belts. Sharp bends will damage them.



Before installing new belts, check the pulleys for wear, using, if necessary, a profile and groove gauge. When installing new belts, rotate the belt drive a few turns before measuring the belt tension, repeating this procedure until the belt tension is correct. For the belt tension values, refer to section 4.5. Check the belt tension after 0.5-4 hours of full load operation and then every 4000 hours, referring to section 4.5 for the belt tension values, and not forgetting to rotate the belt drive every time before measuring the belt tension. All types of V-belts used for the main drive should normally be exchanged every 16000 hours.
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3.7 Eddy Current Brake The once-for-all lubricated bearings of the brake make in principle maintenance unnecessary. The brake is open and fan cooled to achieve enough air flow for effective cooling and, consequently, it must not be flushed. Being open, the brake is also sensitive to dust and oil mist. For this reason it is recommended to avoid their occurrence near the brake if possible. If, however, exposing the brake to dust and/or oil mist proves inevitable, Alfa Laval recommend that the brake be disassembled for cleaning once a year or more frequently as required.



3.7.1 Adjust Bowl Speed Sensor



(Fig. 3.7.1)



The bowl speed sensor at the gearbox adapter must be set at a radial distance of 2.5 mm ±0.3 (0.1 inch ±0.01) from the iron the sensor is to see. Placing the speed sensor too close or too far from the corresponding surface can cause misreadings.



Figure 3.7.1
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3.8



Figure 3.8.1 1. Main Bearing Large End



2. Main Bearing, Small End contd...
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3.8 Lubrication (Fig. 3.8.1 shows where the lubricating nipples are located) The lubricants must be kept in a dry and cool location (15-20°C =59-68°F). The containers must be kept closed to prevent contamination of the lubricants by dust and moisture. When lubricating, refer to the lubrication and lubricant tables in the next section of this manual and proceed as follows:
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Figure 3.8.2 1. Main Bearing, Large End 3. Conveyor Bearing, Large End 5. Discharge Opening, Large End



3.8-2



2. Main Bearing, Small End 4. Conveyor Bearing, Small End 6. Discharge Opening, Small End
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(Nipples 1 and 2 in Fig. 3.8.2)



Always lubricate the main bearings while the decanter is running, and preferably, just before stopping it for any prolonged period of time. This will ensure the best distribution of grease, which in its turn gives optimum lubrication condition and maximum protection against contamination of the bearings.



ATTENTION Using larger quantities than those recommended may lead to over-greasing and thereby problems of high bearing temperatures or even bearing breakdown. Hint: If the decanter is taken out of service for a certain period every week, lubricate the main bearings just before stopping the decanter. If the decanter is taken out of service for more than two weeks, its main bearings must be lubricated every two weeks during the inactive period. Using the grease gun included in the standard decanter delivery, apply 1.5 grammes (0.05 oz) - 1 strokes - of grease to each bearing. Then turn the bowl slowly by hand.
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(Nipples 3 and 4 in Fig. 3.8.2)



Lubricate the conveyor bearings with the decanter stopped and the power effectively disconnected from the main motor. Using the grease gun included in the standard decanter delivery, apply 40 g (1.4 oz) - 27 strokes - of grease to each bearing.



ATTENTION Sufficient amount of lubricating grease applied: If the lubricating grease flows out from the grease discharge opening located behind the main bearing housing, add no more grease.
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(Fig. 3.8.3)



Change the oil in the gearbox at the intervals given in table 3.9.1 ’Lubrication Table’. In the front face of the gearbox there are two plugs (drain plugs) screwed into two holes. Drain the oil from the gearbox into a suitable container as follows: Rotate the gearbox until the two drain plugs are set in vertical alignment. First remove the upper plug and then the lower plug. After draining, flush the gearbox with clean gearbox oil: Insert one of the removed drain plugs into the lower hole and pour approx. 1 litre of gearbox oil through the upper hole, using an oil syringe. Insert the second plug into the upper hole and rotate the gearbox by hand as fast as possible and drain it again as described above. Then refill the gearbox with oil of the quality given in the lubrication table. To check the oil level, rotate the gearbox until its arrow marked "UP" points straight up. The oil surface inside the gearbox should then level with the upper drain hole (see level indication mark in Figure 3.8.3 below)



Oil level



Figure 3.8.3
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(Tables 3.9.1, 3.9.1.1, and 3.9.2)



General Information For proper lubrication and maintenance, see the tables on the following pages. Lubrication: In cases where no Alfa Laval lubricants are available, other types of lubricants acceptable by Alfa Laval may be used; refer to the table 3.9.2. The alternative lubricants are only to be used, if this does not result in an increased bearing temperature level.



WARNING



Use of non acceptable lubricants will void Alfa-Laval’s warranty with respect to damages resulting from such incorrect use.



ATTENTION If changing from one grease type to another, it will be necessary to disassemble all bearings and remove old grease by washing the bearing itself in petrol or a similar detergent. Other parts must be carefully cleaned of old grease. When having reassembled the cleaned bearing parts, the new type of grease can be applied.



Table 3.9.2 Table 3.9.1
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3.9.1 When to lubricate and to perform maintenance Lubrication Table First Running Main Bearings



Lubricate during running at 50-150 rpm



Intervals



Lubricant



See table 3.9.1.1 See table 3.9.2



1.5 g (0.05 oz) at each grease nipple *)



See table 3.9.1.1 See table 3.9.2



40 g (1.4 oz) at each grease nipple*) †)



Before starting the



Conveyor decanter for the Bearings first time.



Gearbox



Quantity



Check oil level Alfa Laval 61203671-10 (see section 3.8.3). See table 3.9.1.1 2.9 litre (0.76 gallon) If necessary, add Statoil Mereta 320 oil.



Table 3.9.1 *)



When injecting grease with the grease gun***) included in the standard decanter delivery: 1 stroke = approx 1.5 g (0.05 oz) 7 strokes = approx 10 g (0.35 oz)



†) NB! It is important that grease is flowing out from the grease outlet in main bearing houses. Remove used grease before start.



***) For P/N, see table 3.9.2 or Spare Parts Catalogue, List TOOLS.



3.9-2



N9103901.EN0



Alfa Laval



Rev. 2006-08



OM



Recommended Intervals for Maintenance Item Main Bearings



Conveyor Bearings



Gearbox



Lubrication Product temperature < 60°C (140°F) Product temperature > 60°C (140°F) Lubrication Product temperature < 60°C (140°F) Product temperature > 60°C (140°F) Oil Leakage Check Oil Level Check Oil Change Change lip seal(s) at sunwheel shaft(s) **



Gearbox Spline Shaft



Motor(s) Mechanical Coupling V-belts Bowl



Solids Discharge Wear Protection Safety Equipment



Labels



Foundation bolts Vibration dampers



Lubricate splines Lubrication Check or replacement of friction blocks Tightening up and Check Change Check for wear and corrosion. For decanters operating at high temperatures and/or high chloride levels in feed, check bolts connecting bowl section for corrosion and stress corrosion cracks. See safety instructions for details. Check If damaged or excessively worn, fit new immediately. Check functioning of: All alarm devices Safety equipment Check: Name-plate and warning labels. Replace if not readable. Check tightening Check Fit new, if necessary.



Interval [hours] 8h Daily



24h Service



100 *) 50 *)



300 *) 150 *)



200 *) 100 *) Once a month 1000 2000



300 *) 150 *) Once a month 1000 2000



If leaking



If leaking



At each At each major service major service 20001) 20001) 2000



8000



2000 16000



2000 16000



1000



1000



1000



1000



2000



2000



2000



2000



4000



4000



4000



4000



Table 3.9.1.1 1) 2000 hours, unless specified otherwise in separate motor manual. * At least once a month ** For P/N, see Spare Parts Catalogue
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3.9.2 Applicable Lubricants Lubricant



Parts to Lubricate Main Bearings



Conveyor Bearings



■



■



Brand



Type



Alfa Laval



61203671-50



Grease



61203671-40*



Grease



BP



Energrease LC2



Grease



❑



❑



Shell



Alvania RL2



Grease**)



❑



❑



Cassida EPS 2*



Grease



SKF



LGHP 2



Grease



❑



❑



Texaco



Starplex EP2



Grease



❑



❑



▲



Δ



Table 3.9.2 ■



Lubricants applied to the decanter when delivered



▲



Lubricant applied to conveyor bearings on sanitary decanters



❑



Lubricants accepted by Alfa Laval



Δ



Lubricant accepted by Alfa Laval for sanitary decanters



**) ATTENTION If changing from this grease type to another, it will be necessary to disassemble all bearings and remove old grease by washing the bearing itself in petrol or a similar detergent. Other parts must be carefully cleaned of old grease. When having reassembled the cleaned bearing parts, the new type of grease can be applied.



contd...



* Food Grade Grease
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4 Disassembling and Assembling WARNING



Do not make any disassembly/assembly operations on the decanter unless the main power is shut off, and the disconnected main switch is locked with a safety lock.



Replacing parts To ensure trouble-free operation of the decanter, great care must be taken during replacement of parts: •



Contacting and sliding surfaces, as well as O-rings and seals must be care fully cleaned.



•



Always place removed parts on a clean, soft surface to avoid scratching the surfaces.



•



Ensure that screws used to pull parts from each other have smooth ends.



O-rings, Seals, and Gaskets Check O-rings, seals and gaskets for defects. Check that O-ring grooves and sealing surfaces are clean. After replacing an O-ring, check that it fills the groove completely and that it is not twisted. Ensure that seals are mounted with the open end pointing the correct way. See illustrations.
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Special tools Always use the recommended special tools for removing, disassembling, assembling, and mounting the bowl. In case of negligence of this point, Alfa Laval accepts no liability for possible damage to the parts. Alfa Laval supplies a variety of special tools and accessories to facilitate maintenance of the decanter. See volume SPC (Spare Parts Catalogue).



When lifting the decanter assembly use the slings specified on the dimensioned drawing.



When Lifting Minor Decanter Parts by Straps always use lifting straps having a load capacity of minimum 1000 kg (2200 lbs).



Vibration Dampers Check regularly and change those crumbled and dampers whose rubber has swelled or cracked. Do not run the decanter if any of its dampers is defective.
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Spare Parts Kits Alfa Laval supplies three types of spare parts kits for the decanter: The intermediate kit for main bearings and conveyor bearings, respectively, contain rubber parts for the main bearings and the conveyor bearings. The major kit for main bearings and conveyor bearings, respectively, contains parts necessary for the complete overhaul of the decanter. It includes all sealing components and bearings. See volume SPC (Spare Parts Cataloque). The gearbox kit includes the lip seal(s) for the sun wheel(s) and the O-ring between the splined nave and the gearbox cover.
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4.1



Figure 4.1.1
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4.1 Rotating Assembly 4.1.1 Remove Bowl WARNING



(Figs. 4.1.1, 4.1.2 and 4.1.3)



Do under no circumstances loosen or remove the upper casing while the bowl is rotating.



Remove the screws [1] holding the upper casing and open the casing. Disassemble the main drive according to instructions in section 4.5.1. Remove the four screws [7] and the feed tube [5]. Disassemble the countershaft transmission according to the instructions in section 4.6.1. Remove the four screws [2] and the wear liner [3]. Remove the four dowel pins [6] by means of the jacket nut [8] as shown in Fig. 4.1.2. Remove the four spring pins [9] by means of the special T-tool* as shown in Fig. 4.1.2. Remove the eight screws [4] holding the pillow blocks. contd...



* For P/N,
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Figure 4.1.2
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Figure 4.1.3 Now remove the bowl assembly by means of the lifting sling as shown in Fig. 4.1.3. Carefully lift the bowl assembly off the lower casing and place it on a table or on two wooden trestles or the like. Secure the bowl assembly with wedges to prevent it from rolling.
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(Figs. 4.1.1, 4.1.2 and 4.1.3)



Place the lifting sling around the bowl as shown in Fig. 4.1.3. When installing the bowl, clean the pillow block contact surfaces and the frame before lowering the bowl into place. Lower the bowl assembly onto the frame. After the bowl has been placed and the pillow blocks aligned, the dowel pins [9] and [6] must be driven in. Tighten the eight screws [4] securing the pillow blocks to a torque of 76 Nm (673 in-lbs). Assemble the main drive according to the instructions in section 4.5.2. Insert the feed tube [5] and secure with the four screws [7]. Install the wear liner [3] and secure with the four screws [2]. Assemble the countershaft transmission according to the instructions in section 4.6.2. Close the upper casing and secure with the screws [1].
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Figure 4.1.4
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4.1.3 Remove Large End Hub
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(Fig. 4.1.4)



This procedure describes how to remove the large end hub with the gearbox assembled to it. For removal of the gearbox from the large end hub, see section 4.1.7. Remove 11 of the 12 long screws [A], loosen the last one, and leave it in place until the end hub is ready to be removed. The end hub can now be removed: Use the two jacking screws [B] to press off the bowl. Be careful not to damage the needle bearing [3]. Remove the last long screw [A] left in place and pull out carefully the end hub. Refit the two jacking screws [B] so that they are placed within the contact face of the end hub.



4.1.4 Install Large End Hub



(Fig. 4.1.4)



This procedure describes how to install the large end hub with the gearbox assembled to it. For assembling the gearbox to the large end hub, see section 4.1.8. Grease the outside of the O-rings [5] and [100]. Fill up with grease the needle bearing outer race [3] and distribute the grease with the fingers. Place the large end hub on the bowl, being careful not to damage the needle bearing [3]. Fit the 12 screws [A] and tighten them to a torque of 24 Nm (212 in-lbs).
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Figure 4.1.5
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4.1.5 Remove Small End Hub
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(Fig. 4.1.5)



Loosen the ten screws [12] and remove them. Loosen the six screws [A] and remove them. The hub can now be carefully pulled out. Use, if necessary, a plastic hammer on the edge of the hub to loosen it.



4.1.6 Install Small End Hub



(Fig. 4.1.5)



Fit the conveyor according to instruction given in section 4.4.2. Grease the outside of the O-rings [103] and [105]. Fill up with grease the ball bearing outer race [11] and distribute the grease with the fingers. Place the small end hub on the bowl. Rotate the retaining ring [10] to correct position and secure it with the screws [12]. Secure the hub with two of the screws [A]. Be careful not to damage the ball bearing [11] during this process. Fit the remaining four screws [A] and tighten them to a torque of 44 Nm (389 in-lbs).
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Figure 4.1.6



4.1.7 Remove Gearbox



(Fig. 4.1.6)



ATTENTION When removing or installing the gearbox, always suspend it from a hoist or the like to avoid excessive load to the splined shaft. Use the lifting sling* as shown in Figure 4.1.6. Remove the eight screws connecting the gearbox to the gearbox adapter. Place the lifting sling* as shown above. Suspend the gearbox from a hoist or the like and press it off with the two jacking screws. Carefully pull out the suspended gearbox. Remove the two jacking screws again when the gearbox has been removed.



* For P/N, see Spare Parts Catalogue
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4.1.8 Install Gearbox
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(Figs. 4.1.6)



Apply an ample amount of grease to the splined shaft and the splined hub in the conveyor. Push the gearbox assembly with splined shaft carefully into place. Rotate the sunwheel shaft a few turns, to make the splines engage. Insert the eight screws assembling the gearbox adapter to the gearbox and tighten them to a torque of 81 Nm (717 in-lbs).
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Figure 4.1.7



4.1.9 Fit New Wear Liners



(Fig. 4.1.7)



When the small end hub has been demounted, it is possible to exchange the wear liners [1]. Do not expect to reuse the old wear liners after demounting as the material is very brittle and probably will break. Demounting of worn wear liners: Disconnect the wear liner [1] with a small chisel and a hammer. Be careful not to damage the mating surfaces on the spokes of the hub.
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Mounting of new wear liners: -



Clean the surface for glue residues, and thoroughly clean all surfaces that are to be glued, on spokes and wear liners [1] with acetone.



-



Apply Araldite 2014 zigzag-wise on the inner side of the wear liner [1].



-



The wear liner [1] is placed on the spoke and rotated back and forth until it feels as if it is floating. Then it is pushed into place and secured with a rubber band. Be careful that the gap is completely filled with glue.



-



Remove excess Araldite.



Hardening time:



N9104101.EN0



3.5 hours at 20oC (68oF) 0.5 hour at 60oC (140oF) 5 min. at 100oC (212oF)
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Figure 4.2.1
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4.2 Main Bearings



(Fig. 4.2.1)



4.2.1 Disassemble Main Bearing Large End



(Fig. 4.2.1)



Prior to disassembling the large end main bearing, the gearbox must be removed according to instructions given in section 4.1.7. Remove the ten screws [6]. Using two of them as jacking screws, pull off the gearbox adapter [2], tightening the jacking screws equally to avoid pulling out the adapter [2] askew. Place a standard two-armed puller as shown in Figure 4.2.2 and remove the complete bearing assembly consisting of pillow block [3], ball bearing [4], and bearing cover [8]. Remove the four screws [7] and the bearing cover [8]. Use a Ø3 mm mandrel to remove the ball bearing [4] from the pillow block [3], through the two holes [A], taking care that the mandrel does not damage the pillow block [3].



Figure 4.2.2
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4.2.2 Assemble Main Bearing Large End
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(Fig. 4.2.1)



Insert the ball bearing [4] into the pillow block [3] and grease the balls. Fit the bearing cover [8] on the pillow block [3]. Insert the four screws [7] attaching the bearing cover [8] to the pillow block [3] and tighten them to a torque of 22 Nm (195 inlbs). Press, with the pressure acting on the inner race of the ball bearing [4], the assembly onto the pinion. Carefully clean the contact surfaces between the gearbox adapter [2] and the pinion. Place the gearbox adapter [2] on the large end pinion. Be careful that the O-ring [20] is in place and that the gearbox adapter [2] faces correctly. Grease the O-ring [20] a little before assembly. Fit the ten screws [6] and tighten them to a torque of 47 Nm (416 in-lbs), tightening them crosswise a few times to ensure tightening of all ten screws to the correct torque. Install the gearbox according to the instructions given in section 4.1.8.
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Figure 4.2.3
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4.2.3 Disassemble the Main Bearing Small End (Fig. 4.2.3) Remove the eight screws [15]. Using two of them as jacking screws, pull off the V-belt pulley [12]. Place a standard two-armed puller as shown in Figure 4.2.4 and remove the complete bearing assembly, consisting of pillow block [11], roller bearing [10], and bearing cover [13]. Remove the four screws [14] and the bearing cover [13]. Use a Ø3 mm mandrel to remove the roller bearing [10] from the pillow block [11], through the two holes [A]. Be careful that the mandrel does not damage the pillow block [11].



Figure 4.2.4
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4.2.4 Assemble Main Bearing Small End
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(Fig. 4.2.3)



Fit the bearing cover [13] onto the pinion. Heat the roller bearing inner race [10] by means of an induction heater or in an oven to approximately 80°C (175°F) and fit it onto the inner pinion; be sure it seats fully against the shoulder of the pinion. Insert the roller bearing outer race [10] into the pillow block [11] and grease the rollers. Carefully push the assembly onto the bearing inner race [10]. Insert the four screws [14] attaching the bearing cover [13] to the pillow block [11] and tighten them to torque of 22 Nm (195 in-lbs). Carefully clean the contact surfaces between the V-belt pulley [12] and the pinion. Place the V-belt pulley [12] on the small end pinion. Be careful that the O-rings [19] and [20] are in place, and that the V-belt pulley [12] faces correctly. Grease the O-rings [19] and [20] a little before assembly. Fit the eight screws [15] and tighten them to a torque of 22 Nm (195 in-lbs).
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Figure 4.3.1
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(Fig. 4.3.1)



4.3.1 Disassemble Conveyor Bearing Large End Remove the large end hub according to instructions given in section 4.1.3. Remove the lock ring [4]. Remove the needle bearing inner race [3] by means of a standard two-armed puller tool as shown in Figure 4.3.2.



Figure 4.3.2



N9104301.en0



4.3-1



Alfa Laval



Rev. 2006-12



OM



Remove the snap ring ([2] in figure 4.3.1). Using the special puller* as shown in Figure 4.3.3, pull off the needle bearing outer race [3] .



Alternative tool



Figure 4.3.3 * For P/N, see Spare Parts Catalogue
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4.3.2 Assemble Conveyor Bearing Large End (Fig. 4.3.1) If the end flange [1] has been removed and disassembled, assemble the parts in the following order: Fit the O-ring [7] in the end flange [1]. Fit the cover plate [9] and secure with the four screws [8]. Fit the O-ring [100] in the end flange [1]. Insert the end flange [1]. Fit the four screws [6] and tighten them to a torque of 22 Nm (195 in-lbs). Heat the needle bearing inner race [3] by means of an induction heater or in an oven to approximately 80°C (175°F) and fit it onto the inner pinion; be sure it seats fully against the shoulder of the pinion. Fit the lock ring [4]. Fit the needle bearing outer race [3] onto the large end hub. Fit the snap ring [2]. Fit the two O-rings [5] and [100] and grease them. Fill up with grease the needle bearing outer race [3] and distribute the grease with the fingers. Place the conveyor into the bowl according to the instructions given in section 4.4.2. Install the large end hub according to the instructions given in section 4.1.4.
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Figure 4.3.4
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4.3.3 Disassemble Conveyor Bearing Small End (Fig. 4.3.4) Remove the small end hub according to the instructions given in section 4.1.5. Remove the ten screws [14] and the ring [13]. Use a standard two-armed puller tool*, as shown in Fig. 4.3.5, with the retaining ring [10] as tractor, to pull off the bearing [11]



R



Figure 4.3.5



* For P/N, see Spare Parts Catalogue N9104301.en0
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4.3.4 Assemble Conveyor Bearing Small End (Fig. 4.3.4) Thoroughly clean the retaining ring [10] and insert the O-rings [102] and [103]. Grease the O-rings [102] and [103]. Place the retaining ring [10] on the conveyor pinion, and push it into place. Fit the inner half of the ball bearing inner race [11] onto the pinion. Fill up with grease the ball bearing outer race [11] and push it onto the ball bearing inner race [11]. Fit the remaining half of the inner race. Fit the O-ring [105] into the ring [13] and grease it a little. Fit the ring [13] on the pinion and secure it with the ten screws [14]. Tighten the screws [14] to a torque of 22 Nm (195 in-lbs). Insert the conveyor into the bowl according to the instructions given in section 4.4.2. Install the small end hub according to the instructions given in section 4.1.6.
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4.4 Conveyor 4.4.1 Remove Conveyor from Bowl



(Fig. 4.3.4)



Remove the large end hub according to instructions given in section 4.1.3. Remove the small end hub according to instructions given in section 4.1.5. Carefully pull out the conveyor 4-500 mm by hand. Place a sling around the conveyor hub and connect the sling to a hoist. Now carefully pull out the rest of the conveyor. contd...
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4.4.2 Insert Conveyor into Bowl
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(Fig. 4.3.4)



Place a sling around the conveyor hub and connect the sling to a hoist. Carefully insert the conveyor into the bowl until the sling hits the end of the bowl. Remove the sling again and carefully push the conveyor into the bowl by hand.



CAUTION



4.4-2



Be careful not to cut your fingers, when pushing the conveyor into the bowl.
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Figure 4.5.1
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4.5 Main Drive This decanter can be equipped with a mechanical coupling, in order to reduce the starting current and avoid a star/delta relay. The motor should be connected in direct mode (delta coupled). The starting current will vary from 1.5 up to 3.0 times the nominal current depending on temperature, condition of the coupling, etc. The normal starting time is between 60 and 135 seconds. If the bearings are filled up with grease or if the ambient temperature is low, the starting time may increase or it could even be impossible to start the decanter, because the overload relay (thermistor) will switch off the power to the motor. In this case it may be necessary to wait ½-1 hour before the decanter can be started. The starting time will also increase if the mechanical coupling itself is hot or the friction blocks are worn.



4.5.1 Disassemble Main Drive



(Fig. 4.5.1)



Remove the feed tube. Loosen the four screws [22] and elevate the motor bracket [19] by means of the two elevating screws [16]. Remove the three V-belts [15] from the pulleys. Remove the motor incl. the motor plate, and remove the centric screw [8], the snap ring [6], and the washer [7]. Insert the disc [27] on the shaft and fit the thrust plate* [26] by means of six M8x25 screws [23]. Then demount the complete coupling assembly with the M16x60/UNC 5/8"-11x60 screw [24]. Now remove the disc [27].



* For P/N, see Spare Parts Catalogue N9104501.EN0
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Figure 4.5.2
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4.5.2 Assemble Main Drive
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(Fig. 4.5.1)



Fit the coupling onto the motor shaft. First install the snap ring [6] and the washer [7], then install the thrust plate* [26] by means of the centric screw [29]. Use the three M10x120 screws [28] to push the coupling in place on the shaft, and remove the centric screw [29]. Remove the tool* and refit the screw [8]. Align the pulleys so that they are placed within 1 mm of each other, as shown in Figure 4.5.2. Install the three V-belts [15] in the grooves of the pulleys and tighten them by means of the two screws [16]. Tighten the V-belts [3] to 450 N-500 N for new belts and 300 N350 N for used belts as per instructions given in section 4.5.3. Secure the motor bracket [19] with the four screws [22]. Install the feed tube.



Figure 4.5.3 1 2 3 4 5 6



Indicator Arm Rubber Finger Loop Pressure Surface Pocket Clip V-belt Pressure Spring



* For P/N, see Spare Parts Catalogue N9104501.EN0
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4.5.3 Tighten V-belts Using the tester illustrated in Figure 4.5.3 above, adjust the belt tension as follows: 1.



See how to hold the tension tester and choose one of the ways a, b, or c as shown in Figure 4.5.4.



2.



Position the tester on the belt midway between the two pulleys with the flange on the bottom against the upper edge of belt. Take care that the indicator is completely pushed down in the tester body.



3.



Position the tester loosely on the belt to be measured and push slowly with one finger in the above way (Fig. 4.5.4, A, B, C) on the pressure surface.



4.



Avoid contact of tester with more than one finger during the measuring process.



5.



When your hear a CLICK, stop pressing immediately; the indicator arm remains in measure position.



6.



Remove tester carefully so that the indicator arm is not moved and read the belt tension where the top surface of the indicator arm crosses the scale as shown in Figure 4.5.5.



Figure 4.5.4
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Figure 4.5.5 7.



For safe reading mark the spot of the upper side of the indicator with a thumbnail on the scale and then turn the tester sideways.



8.



Increase or decrease the belt tension depending on the measuring result until it is within the desired tension.



4.5.4 Disassemble Mechanical Coupling



(Fig. 4.5.1)



Demount the coupling as described in section 4.5.1. Remove the eight screws [2] and the cover plate [3]. Remove the snap ring [12] and pull off the assembly consisting of the pulley [1], the ball bearings [5], the ring [13] and the snap ring [4]. Remove the snap ring [4], the ball bearings [5] and the ring [13], if the ball bearings [5] should be replaced. Remove the screws [14] and the friction blocks [11].
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4.5.5 Assemble Mechanical Coupling
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(Fig. 4.5.1)



Fit the holders [10] onto the nave [9]. Fit the friction blocks [11] and secure with the screws [14]. Fit the ball bearings [5] and the ring [13], if it has been removed, and the snap ring [4]. Fit the assembly consisting of the pulley [1], the ball bearings [5], the ring [13] and the snap ring [4] onto the nave [9]. Fit the snap ring [12]. Fit the cover plate [3] and secure with the eight screws [2]. Fit the coupling assembly onto the motor shaft in accordance with the instructions in section 4.5.2.



4.5-6



N9104501.EN0



Alfa Laval



Rev. 2005-04



OM



this page intentionally left blank



N9104501.EN0



4.5-7



Alfa Laval



Rev. 2005-04



OM



4.6



Figure 4.6.1
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4.6 Eddy Current Brake (ECB)/ Variable Frequency Drive (VFD) 4.6.1 Disassemble ECB/VFD



(Fig. 4.6.1)



Loosen the screw [9] and push the coupling part [B] onto the sunwheel shaft [A] of the gearbox so that the driving pins are free. Be careful that the pin [10] does not fall out and disappears. Place a sling around the ECB [1] and attach the sling to a hoist. Remove the four screws [2] and remove the ECB [1].



4.6.2 Assemble ECB/VFD



(Fig. 4.6.1)



Place a sling around the ECB [1] and attach the sling to a hoist. Lift the ECB [1] into its place and refit the four screws [2]. Turn the coupling part [B] on the sunwheel shaft so that the driving pins are aligned with the holes in the other coupling part, and push the coupling part [B] into place. There should be an air space of 3-4 mm (1/8 inch) between the two halves. Tighten the screw [9].
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1. General Description 1



The purpose of the Differential Speed Controller (DSC) is to make it possible to optimize and monitor the operation of the decanter. This is achieved by making the differential speed between bowl and conveyor (Δn) automatically adjustable during operation, and by displaying and regulating the torque load on the conveyor. The torque load on the conveyor is an expression of the amount of solids accumulated inside the decanter, and in general, both the dryness of the cake and the conveyor torque will increase, when the differential speed is lowered. A higher Δn, on the other hand, will increase the transport of solids out of the decanter, and after a while, this will again lead to a lower conveyor torque. By utilizing the DSC torque control mode, it is possible to maintain an optimal amount of solids in the decanter during conditions of varying solids load caused by changing solids concentrations or varying flow rates. This is achieved by varying the differential speed (Δ n) of the conveyor according to the measured torque load. If the differential speed becomes too low (the torque becomes too high), the centrate will at some point become less clear, and the torque might also reach the maximum level allowed for the gearbox. Consequently, finding the optimal setting of Δn and conveyor torque consists of finding the best compromise between dryness of the cake and the quality of the centrate while keeping the torque load at a suitable level. In order to get the best performance of the decanter, other process parameters such as bowl speed, liquid level, and feed rate will also have to be considered.
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The DSC is manufactured in two main versions, one for Variable Frequency Drive (VFD) and hydraulic systems and one equipped with an extra interface card for Eddy Current Brakes (ECB). The standard DSC for VFD and hydraulic can be used together with both of the two types of VFD systems delivered by Alfa Laval : 1: VFD back drive (Drive & Brake) for conventional planetary gearbox (VFD-Brake) 2: VFD for Alfa Laval Direct Drive gearbox (VFD-DD) Further information about the drive or backdrive system used on a particular machine can be found in the Decanter Operators Manual. Ordering No. : 6121.3012-80 : DSC for hydraulic and VFD back drives 6121.3012-81 : DSC for Eddy Current Brakes 6121.3012-82 : DSC for hydraulic and VFD back drives with connector for external keys 6120.8873-01 : Special interface cable for old panels build for the analogue controllers 6120.0062-01 or 6120.0082-01 6121.3012-20 : Instrument box 6121.3012-21 : Protective screen for ECB version 6120.8871-01 : ECB interface card 6123.7065-01 : Instrument box 6121.3012-20 + cable and connector for ECB version 6123.7065-02 : Instrument box 6121.3012-20 + cable and connector for hydraulic and VFD versions 6123.2977-01 : Frame for mounting DSC without instrument box.
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2. Installing A New DSC 2



IMPORTANT! When installing a new DSC, make sure that the DIP switches on the rear have been set in accordance with table 5.



WARNING !



The ECB interface card is connected to high voltage and must ECB Version be fitted in such a way that it is impossible to touch the circuit board when power to the instrument is switched on. After power has been switched off, it may take up to one minute before the capacitors have been discharged and the instrument can be handled without danger. Terminal No. 5 on the ECB interface card must be connected to protective earth.



External Dimensions: Hole to be cut out in the panel front for the instrument box



Height x Width = 281 x 138 mm



Front cover height above panel front



31 mm



Approximate Depth of DSC+box into the panel



Standard version 87 mm, ECB version 155 mm



Input Signals Hydraulic



The torque load on the conveyor is determined by means of a pressure transmitter which measures the hydraulic pressure.



VFD



The torque load is determined by a 4-20 mA torque signal from the VFD.



Hydraulic & VFD



The actual speeds of bowl and sunwheel are determined by means of timing pulses from inductive sensors (Namur type).



Hydraulic & VFD-Brake



Two sensors are necessary for the sunwheel in order to determine both its speed and direction of rotation.



ECB



The torque load on the conveyor is determined by the current to the brake and the speed of the sunwheel. The speed of the sunwheel is measured by a tacho generator fitted in the brake and for the measuring of the bowl speed an inductive sensor is used.



DSC2.EN0



2-1



Alfa Laval



Rev. 2006-11



3



DSC 0



R



Figure 1
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3. Operation



DSC



(Figure 1) 0



The DSC is operated by means of four “MODE”-keys and a pair of “UP/DOWN”-keys on the front panel (see fig. 1). The numeric display shows bowl speed (referred to as main speed on the panel) divided by 10, conveyor differential speed, conveyor torque, and a setpoint. Above each mode key there is a LED (light emitting diode) and the LED above the currently active mode key is illuminated. The active setpoint is adjusted by means of the “UP/DOWN”-keys.



Manual Mode By pressing the “MAN”-key the DSC will switch to and remain in manual mode until automatic mode is chosen. The manual mode is primarily intended for testing and verifying the operation of the DSC, and not for normal operation.
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Hydraulic & VFD



In manual mode the setpoint in the numeric display directly reflects the output signal (0-100%) from the DSC, and no regulation takes place. The start value for the setpoint will be equal to the output signal at the time the manual mode key was activated.



ECB



The regulation will be constant differential speed, and the start value for the setpoint will be equal to the differential speed at the time the manual mode key was activated.
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Automatic Mode The DSC has three automatic control modes, and it will automatically select the mode requiring the highest differential speed, depending on the torque. The three automatic control modes are as follows: Δ n-mode (Diff.Mode)



Constant differential speed. In this mode the setpoint will be the minimum differential speed allowed by the DSC. A suitable starting value is between 5 and 10 rpm.



T-mode Constant torque. (Torque Mode) In this mode the setpoint will be the max torque allowed by the DSC. This value should be set in accordance with the gearbox installed. See table 1. T/Δn-mode (Torque/Diff. Mode)



Constant ratio between torque and differential speed. The setpoint for this mode will be the starting torque (T0) where T/Δn regulation begins (in most cases set to 9.99 kNm).



The active mode is indicated by a steadily lighting LED above the mode key, and only the corresponding setpoint will be affected by the up/down keys. Pressing one of the two unlit mode keys enables the operator to read the current values or to change the setpoints irrespective of the active control mode. The internal control of the DSC will still override the key selection. This is indicated by the flashing light of a LED above the active control mode, and a steadily lighting LED above the manually selected setpoint. Approximately five seconds after the last modification of the setpoint, the active setpoint will change so that the setpoint and the active control mode are again corresponding. The three setpoint values are stored in the DSC memory, even when power to the instrument is turned off. When turning on power, the DSC will start up in automatic control mode with the stored setpoints active.
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4. Working Principle 4



DSC



(Figs. 1 and 2)



Figure 2 Figure 1 above is a six-step illustration of how the DSC works when the solids load on the conveyor is varying. There is no momentary change in torque and differential speed on a change in the feed rate, and it may take several minutes before steady state conditions are reached. The DSC chooses according to the torque automatically between the three control modes. 1.



2.



3.



DSC4.EN0



When there is no feed, and therefore no torque, as shown in the first part of figure 1, the DSC maintains the differential speed at the preset minimum value (MIN Δ n). The DSC is in Δn-mode. With a low feed rate the torque increases to a certain (low) level. This does not cause any change in the differential speed, which remains at the preset minimum value. The DSC is still in Δn-mode. When feed rate is raised the torque increases further. When the torque reaches the preset starting torque value T0, the DSC raises the differential speed and keeps a constant ratio between torque and differential speed. The DSC is now in T/Δn mode.
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5.



6.



DSC



When the feed rate is increased further, the differential speed and torque increases as before until the torque reaches the preset maximum value (MAX T). Then the DSC switches to T-mode, and the differential speed is increased further to keep the torque at the setpoint value. Raising the solids load by raising the feed rate even further makes the DSC increase the differential speed and still keep the torque constant. The DSC is still in T-mode. Stopping the feed to the decanter makes the torque load go down towards zero. The differential speed is decreased, and when it reaches the preset minimum value, the DSC switches back to Δn-mode.



Figure 3 Figure 2 is an example of a T0 set to a higher value than max torque. This means that T/Δn-mode is disabled, and the control mode will be either constant differential speed (Δn-mode) or constant torque (T-mode). Experience shows that in most cases this will be the preferred way to run the machine. As shown in the figure, the DSC can switch control mode even before the torque has reached max T if the torque is increasing at a fast rate.
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5. Torque Overload Protection 5



To avoid problems of torque overload, the DSC setpoint for constant torque (max T) should be set in accordance with the gearbox type installed. See table 1. To avoid difficulties when turning on the feed, the setpoint for constant differential speed (min Δn) should not be set too low, or the feed flow should be increased gradually from zero to the determined rate. Further overload protection of the gearbox is provided by two torque alarms with alarm limit as indicated in table 1. The first alarm should be used to stop the feed pump, and if the load persists and the torque reaches the high safe limit, the second alarm should stop the main motor of the decanter.



Hydraulic



On systems with hydraulic back drive the torque alarms are external pressure switches, which are independent of the controller.



ECB & VFD



On ECB and VFD systems, the alarms are given by the DSC on the terminals shown in table 2 of section "7. Electrical Data". In addition to the two torque alarms, the DSC also includes an alarm which stops the decanter if the sunwheel speed becomes too low or too high or is not measured correctly. When an alarm occurs, the display will start to blink, and after a few seconds the internal alarm relay will open, and one of the following alarm codes will be shown in the setpoint display: A01



Torque overload warning (Stop Feed)



A02



Sunwheel speed error



A03



Differential speed too low



A04



Torque overload



Note for VFD When stopping the decanter : If the back drive motor stops before the decanter has reached a sufficiently low speed, an alarm A02 or A03 could occur. To prevent this, the stop delay time for the back drive motor should be increased. (See documentation for the back drive control panel). Only for VFD-Brake (conventional planetary gearbox) : If in Manual mode and the setpoint is below 50%, an alarm A03 could occur. To prevent this, change to Automatic mode or increase setpoint to above 50%.
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Torque Alarms ECB & VFD, continuation... When the alarm condition is over, the display will stop blinking, and the internal relays will reset. The alarm code will continue to be displayed until a key is pressed or a reset signal is received. The start/stop circuits of the decanter and feed pump must be made in such a way, that they will not restart without intervention from the operator by pressing reset and/or start keys. Normally, the decanter can be restarted immediately after the alarm condition is over, an alarm should therefore only lead to a short break in the process. All



See Torque Alarm Table.



Torque Alarm Table Recommended Max Setpoint for Torque



Gearbox



Alarm Levels Conveyor Torque [kNm]



Size [kNm]



Ratio



TMAX [kNm]



Stop Feed (PSH)



Stop Decanter (PSHH)



1.5



97.2



1.2



1.6



1.7



2.5



159.5



2.0



2.6



3.0



3



97.1



2.5



3.1



3.5



3.5



57.0



3.0



3.6



3.9



6



169.2



5.0



6.1



6.6



10



58.7 or 380.3



9.0



10



11.6



16



266.7



14



16



17



Direct Drive Gearbox Range :



3.5



52.2



3.0



3.6



3.9



8



100.8



7.0



8.2



9



12



100.8



11



12.2



13



16



127.2



14



16.5



18



30



148.7



26



31



34



100



492



90



102



115



Table 1
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6. Verification of Connections 6



At the initial startup of a new installation, the checks described below should be made according to the system used :



VFD Direct Drive 1. Check direction of rotation of the sunwheel shaft. With the DSC in manual mode, the minimum sunwheel speed should be reached at 0% control signal. On a DD system, the Motor should always rotate in the same direction as the bowl. The direction of rotation must be checked visually by looking at the sunwheel shaft. If the direction is not correct it must be changed : Check the VFD setup. If correct then switch two phases to the direct drive motor. 2. Check the differential speed measurement Δn = Sunwheel speed / gear ratio No signal from a sensor could be caused by wrong electrical polarity (+/-) or wrong sensing distance (2-3 mm to metal surface).



ECB Back Drive 1. Check electrical connections from the controller to the brake coil and the tacho by measuring the resistance from the DSC 12 pole ECB connector through the cables and the brake coils. Approximate internal resistance of Main coil : 20 Ohm Tacho coil : 230 Ohm 2. Check differential speed measurement Δn = (Bowl speed - Sunwheel speed) / gear ratio Since the sunwheel shaft can only be braked down to about 300 RPM with a reasonable torque level (zero torque at zero speed), the maximum Δn is determined by : (bowl speed - 300 RPM) / gear ratio If the machine is very clean and running without feed, the torque load might not be high enough to drive the brake up to the speed required for the Δn setpoint. In this case the actual Δ n value would be higher than the setpoint. In case of no current to the brake coil, check connections and the fuses on ECB interface card (4 x 5 Amp F). This requires dismounting of the back cover of the DSC.
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Symptom :



Possible Cause :



Δn always equals bowl speed /gear ratio



No signal from tacho generator or Brake unable to rotate



Δn = --.- = out of range, NBowl = 0



No signal from bowl speed sensor



Δn higher than setpoint, Low torque (No feed) Torque too low to drive the brake Both Δn and torque always low or zero



No current to the brake coil



VFD-Brake & Hydraulic Back Drives 1. Check direction of rotation of the sunwheel shaft. With the DSC in manual mode, the minimum sunwheel speed should be reached at around 50% control signal. (possibly a bit lower value for hydraulic backdrive) High setpoint : Opposite direction of rotation to that of the bowl. Low setpoint : Same direction of rotation as the bowl. The direction of rotation must be checked visually by looking at the sunwheel shaft. If the direction is not correct it must be changed. VFD: Check the VFD setup. If correct then switch two phases to the backdrive motor. Hydraulic: Check the main hoses between the hydraulic pumps (Port B of the fixed displacement pump must be connected to the valve block mounted on port B of the variable displacement pump). If they are correct, then switch the positive and negative wires for the signal to the hydraulic servo valve. 2. Check the differential speed measurement Low Δn : Same direction of rotation as the bowl, Δn = (Bowl speed - Sunwheel speed) / gear ratio High Δn : Opposite direction of rotation to that of the bowl, Δn = (Bowl speed + Sunwheel speed)/ gear ratio Zero speed of the sunwheel shaft is equivalent to Δn = Bowl speed / gear ratio. There are two sensors on the sunwheel shaft, one for direction and one for speed.
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The two sensors are mounted side by side, and the first sensor encountered by the shaft when running in the same direction as the bowl should be the sensor for direction (Pin 16 on the DSC). When standing at the gearbox end of the machine looking towards the gearbox, the direction sensor is to the right, and the speed sensor is to the left. No signal from a sensor could be caused by wrong electrical polarity (+/-) or wrong sensing distance (2-3 mm to metal surface). Symptom :



Possible Cause :



Δn always equals bowl speed /gear ratio



No signal from the sunwheel speed sensor



Low Δn in either direction of rotation



No signal from direction sensor



Low Δn in opposite direction and high in The two sensors are connected in the same direction as the bowl wrong order Δn = --.- = out of range, NBowl = 0



No signal from bowl speed sensor



Special Functions Display Software Version The software version is indicated on the EPROM label and will also be displayed in the setpoint display if the Δn/T and Δn manual keys are pressed simultaneously. Display DIP setting (From version 5.30) If the Δn manual key is pressed when power to the instrument is turned on, then the bowl speed, differential speed and torque display will show the DIP setting for as long as the key is kept activated. 1='On' and 0='Off'. The top left display segment shows switch No. 1 continuing up to switch No. 8 on the middle segment in the torque display. Start-up Δn Setpoint By setting DIP switch 8 to 'On', there will be two setpoints available for differential speed control. The active setpoint is selected with the digital input on pin 21, which also indicates whether or not the feed pump is running. In this way, it is possible to have a higher start-up Δn setpoint when running without feed to clean out the machine more quickly.
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To enable inspection and/or modification of the setpoint which is not active, the DSC will alternate and display the other setpoint whenever the Δn mode key is pressed. The DSC will always return to display the active setpoint when the keys have not been activated for app. 10 seconds. Δ n Out of Range If the measured Δn is less than 0 or greater than 100 RPM the Δ n display will show --.Blink codes for ECB card Newer models of the ECB interface card are provided with an LED mounted on the circuit board. The LED will send out different blink signals in specific situations. The signal consists of a number of short blinks followed by a pause. Number of blinks : 2
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Meaning : Zero output current to the ECB



3



Watchdog reset



4



Current limit mode. Output overloaded or short circuited.



5



100 % output to the brake



6



Power on completed



7



Test mode (Should never occur during normal operation)
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7. Electrical Data 7 ELECTRICAL DATA* Connector



25 pole male sub “D”-connector



Power Supply



24 VDC ± 10 % Use regulated power supply 0 V normally connected to protective ground at supply Consumption: Max 0.2 Amp



Environment



0-50° C 0-70% relative humidity, non condensing



Analogue Input



Digital Input



Inductive Speed Sensors



Analogue Output



Relays



Serial I/O



Resistance 280 Ohm 0-100% = 4 - 20 mA ±2% Resistance 8300 Ohm Low 0 to 4 V High 12 to 24 V Supply output 8.2 V ±5% Resistance 570 Οhm Low 0 to 1.1 V High 2.2 to 8.2 V Recommended sensor types: Pepperl+Fuchs type NJ5-18GM-N (AL P/N 6120.8903-01) Honeywell type 921AA3XM (Note ! Not all Namur type sensors can be used) Resistance 100 kOhm 0-100% = 4-20 mA ±2%, Active transmitter output Max voltage 18 V Max load 500 Ohm Resistance 0.2 Ohm Max power 10 W Max voltage 30 VAC or 50 VDC Max current 0.5 Amp RS 485 Separate 9 pole female sub “D”-connector



Table 1 * Reference of all signals: Power common (0V).
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ELECTRICAL DATA* Scaling of Analogue 4-20 mA Input Signals :



Torque signal from VFD



Motor Torque : 0-20.4 Nm 0-36 0-71 0-40 0-36 0-220 0-71 0-80 0-100 0-150 0-160 0-260 0-240 Nm



Hydraulic Pressure



Planetary gearbox range : 2.5 kNm 3 kNm 3.5 kNm 6 kNm 10 kNm, i = 380 10 kNm, i = 59 16 kNm Direct Drive gearbox range : 3.5 kNm 8 kNm 12 kNm 16 kNm 30 kNm 100 kNm



0-250 bar



Scaling of Analogue 4-20 mA Output Signals : Differential Speed Bowl Speed



0-100 RPM 0-4000 RPM 0-4500 RPM 0-5000 RPM 0-2 kNm 0-8 kNm 0-12 kNm 0-20 kNm 0-4 kNm



Conveyor Torque



0-4 kNm 0-10 kNm 0-15 kNm 0-20 kNm 0-40 kNm 0-120 kNm



If DIP-switch 7 = On 1.5 kNm Gearbox, DIP7=Off Planetary gearbox range: 1.5 kNm 6 kNm 10 kNm 16 kNm Other planetary gearboxes Direct Drive gearbox range: 3.5 kNm 8 kNm 12 kNm 16 kNm 30 kNm 100 kNm



Table 2 * Reference of all signals: Power common (0V).



0
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ELECTRICAL DATA* Pin Connections (25 Pole connector) : 1, 2



0 V Power & signal common



3, 4



24 VDC Power input



5, 6



Relay (Alarm or power off => contact open) ECB & VFD : Torque overload warning (PSH)



7, 8



Relay (Alarm or power off => contact open) ECB & VFD : Torque overload (PSHH)



9, 10



Relay (Alarm or power off => contact open) Hydraulic : Activated when bowl speed = 0 ECB & VFD : Sunwheel speed high or low



Speed Sensors : 11



8.2 V supply output



12



Sunwheel sensor



14 13



Bowl sensor



16 15



Rotational direction of sunwheel



Analogue Output (Active transmitter) : 17



Control signal to amplifier or VFD



18



Differential speed



19



Bowl speed



20



Torque signal



Digital Input : (ECB & VFD) 21



High = Feed pump not running ECB: By-pass sunwheel speed low alarm



22



Low to High (min 0.2 seconds) = Reset alarm display Remote setpoint select Low=Tmax, High=Dnmin



Analogue Input : 23



Hydraulic pressure or torque signal from VFD



24



Remote setpoint (if connected and available in software version)



Cabling : The DSC is normally used in an industrial environment, and to avoid problems in case of strong electrical interference, the use of screened cables is recommended. If the screen is connected, it should be mounted direct or very close to the ground plane in the control panel (connection less than 3 cm). The screen must not be connected to the DSC. Dimensions (Internal cables in control panel) 25 pole Sub “D”



MIN 0.25 mm2



12 pole for ECB



MIN 0.75 mm2



External cables



From control panel to decanter centrifuge 1.0 mm2 is recommended



Table 2a * Reference of all signals: Power common (0V).
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ELECTRICAL DATA ECB Interface Card Connector Power Supply



12 pole with screw terminals Weidmüller type BLA 12 SN OR 187-264 V



50-60 Hz



Tacho Input



Resistance 7.8 kohm



Output



max 4.5 Amp 90 V



Fuses



max 200 V



4 x 5 Amp F



Pin Connections : (Pin 1 = to the right when seen from the back) 1, 23 Output to brake coil (WARNING ! High voltage) 4,5 Protective earth 7, 896 Power supply 11, 12 10 Input from tacho generator



Table 3
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(Fig. 1)



Figure 1
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1. DIP-switches (SW-1 to SW-8)



3. Pin connections (25 pole)



2. Serial I/O (RS 485)



4. EPROM
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Setting of DIP-switches In order to calculate the correct torque and differential speed the DIP-switches [Fig. 1, Pos. 1] must be set according to table 4:



Back Drive



Hydraulic



ECB 132



ECB 160 MK3



ECB 180 MK3



VFD-Brake (Variable Frequency Drive & Brake for planetary gearbox)



Gearbox Size 2.5 kNm 3 kNm 3.5 kNm 6 kNm 10 kNm 1.5 kNm 2.5 kNm 3 kNm 1.7 kNm 2.7 kNm 3 kNm 3.5 kNm 6 kNm 10 kNm 3 kNm 3.5 kNm 6 kNm 16 kNm 2.5 kNm 3 kNm 3.5 kNm 6 kNm 10 kNm 10 kNm 16 kNm



Ratio 1 : 159 1 : 97 1 : 57 1 : 169 1 : 59 1 : 97 1 : 159 1 : 97 1 : 52 1 : 125 1 : 97 1 : 57 1 : 169 1 : 380 1 : 97 1 : 57 1 : 169 1 : 267 1 : 159 1 : 97 1 : 57 1 : 169 1 : 380 1 : 59 1 : 267



Switch Setting SW-6 SW-5 SW-4 SW-3 SW-2 SW-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1



0* 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0



0 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0



1* 0 0 1 0 1 0 1 1 1 1 1 1 0 0 0 0 1 1 0 0 1 0 1 0



0 1 0 1 0 1 0 0 0 0 0 1 1 0 0 1 1 0 1 1 0 0 0 1 1



0 0 0 0 1 0 0 1 1 0 1 0 1 0 1 0 1 0 0 1 0 0 1 1 0



1 1 1 1 1 1 1 1 1 1 1 1



0 0 0 0 0 0 1 1 1 1 1 1



0 0 1 0 0 1 0 0 1 0 0 1



0 0 0 1 1 0 0 0 0 1 1 0



0 1 1 0 1 0 0 1 1 0 1 0



VFD Direct Drive gearbox range : 3.5 kNm 8 kNm Slow Torque 12 kNm Regulation** 16 kNm 30 kNm 100 kNm 3.5 kNm 8 kNm Fast Torque 12 kNm Regulation 16 kNm 30 kNm 100 kNm



1 : 52 1 : 100 1 : 101 1 : 127 1 : 149 1 : 492 1 : 52 1 : 100 1 : 101 1 : 127 1 : 149 1 : 492



1 1 1 1 1 1 1 1 1 1 1 1



Table 4 * 0 = Off 1 = On ** Slow torque is the most common type of regulation and is typically used for BD machines where the variation in differential speed is relatively small. (BD = baffle disc) Fast regulation is typically used for non BD machines, where fast variation in the feed can be expected. This would normally be the case in applications such as fish and meat processing. The torque regulation can also be modified via the individual regulator parameters as described on page 8-1.
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SW-7 :Modifies the scaling of the bowl speed signal (see table 2). SW-8 :Normally set to 0 = Off : Only one Δn setpoint. If set to 1 = On : Two Δn setpoints (Special Δn for start-up). See also page 6-3. The DIP switches are only read when power to the instrument is turned on. This means that after changing the DIP setting, power must be switched off and on for the new setting to take effect.



NOTE !



Some of the combinations listed above can only be selected if the DSC is provided with the latest software version. The software version is indicated on the EPROM label and will also be displayed in the setpoint display if the Δ n/T and Δ n manual keys are pressed simultaneously. - ECB MK3 requires software version 5.0 or later. - VFD-Brake requires software version 5.1 or later. (10 kNm, i=59 requires 5.65 or later.) - VFD Direct Drive requires software version 5.6 or later - 1.5 kNm gearbox requires software version 5.64 or later - 100 kNm and 12 kNm Direct Drive gearboxes require software version 5.66 or later.



For older machines provided with ECB MK1 brakes, the setting listed in table 4a can be used.



Back Drive



ECB 160 MK1



ECB 180 MK1



ECB 225 MK1



Gearbox



Switch Setting



Size



Ratio



SW-6 SW-5 SW-4 SW-3 SW-2 SW-1



2.7 kNm



1 : 125



0



0



1



0



1



1



3 kNm



1 : 97



0



0



1



1



1



0



3.5 kNm



1 : 57



0



0



1



0



0



1



6 kNm



1 : 169



0



1



0



0



0



0



10 kNm



1 : 380



0



0



1



1



1



1



3 kNm



1 : 97



0



1



0



0



0



1



3.5 kNm



1 : 57



0



0



1



1



0



0



6 kNm



1 : 169



0



1



0



0



1



0



16 kNm



1 : 267



0



1



0



0



1



1



3.5 kNm



1 : 57



0



0



1



0



1



0



Table 4a
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8. Regulator Parameters 8 When power to the DSC is turned on, all reg- The active parameter value is modified by usulator parameters are initialized to the standard values, which should normally always be used. From software version 5.0 it has been possible, however, to make field adjustments of the regulator parameters as described below. The software version is indicated on the EPROM label, and will also be displayed in the setpoint display, if the Δ n/T and the Δ n manual keys are pressed simultaneously. (Note that the parameter list indicated below may be modified in future software releases). Modification of Regulator Parameters Simultaneously pressing the T and T/Δ n mode keys will make the DSC enter parameter modification mode. In this mode, the torque display will show the parameter number (0-7), and the set point display will indicate the parameter value (0-100%). The parameter number is increased by pressing the T/Δ n key.



ing the Up/Down keys. By pressing the Δ n or T mode key, the DSC will change back to normal operation. The same thing will happen after 10 seconds without key activation. Modified parameters will be permanently stored in the instrument, so that they will also be remembered when power has been switched off. When power is switched on, the DSC will check whether the DIP switch setting has been modified, and if so, the stored parameters will be deleted, and the DSC will return to the default parameter settings. It is also possible to reset the parameters by simultaneously pressing the Δ n and T mode keys two times in succession. In general, higher gain values will give faster regulation, but might also cause instability. To see an effect on the regulation the values should normally be changed quite a lot (doubled or halved).



Description The start values are standard set-up for 2.5 kNm ECB back drive, software



Parameter No. version 5.17. Other gear/back drive combinations will not be the same. 0



Gain for T/Δ n Regulation. Start value = 10%



1 2 3 4



Proportional gain for T regulation. Start value = 2.5%



5



Integral gain for T regulation. Start value = 5.0% Proportional gain for Δ n regulation. Start value = 6% Integral gain for Δ n regulation. Start value = 1.6%



ECB : Integral gain for Δ n regulation when Δ n is much below the Δ n set point. Start value = 4.8% Hydraulic Back Drive : Torque offset for compensating loss in hydraulic pump, when running in opposite direction to the bowl rotation 0-100% = 0-1000 Nm (Normally set at 0%)



6 Differential gain for Δ n regulation Start value = 0% ECB : Not used.



7
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Hydraulic & VFD : Prohibited pinion speed interval 0-100% = 0-1000 RPM on either side of zero speed. (Normally set at 12.0% for VFD-Brake and 15.0% for hydraulic)
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9. DSC Remote Setpoints Software version 5.64 or later This software version enables modification of the setpoints for differential speed (Δ nmin) and conveyor torque (Tmax) with a remote 4-20 mA signal. The 4-20 mA signal is connected on Pin 24 of the 25 pole connector. Selection between the setpoint for Δ n and T is made with a digital input on Pin 22.



Scaling of 4-20 mA signal



(Pin 24)



Δ nmin = Δ nx*(Iremote- 4 mA)/16mA,



0.5 RPM < Δ nmin < Δ nx



Tmax =Tx*(Iremote- 4 mA)/16mA, 0.5 kNm < Tmax < Tx * The actual values for Tx and Δ nx depend on the gearbox and backdrive used. The values are given in the table on the following page.



Low pass filter for remote setpoint The analogue 4-20 mA signal is passed through a low pass filter with a time constant of approx. 2 seconds. This means, that the signal should be connected for approx. 10 seconds before the setpoint has reached the new value. After power to the controller has been turned on, both remote setpoints should be initialized to the new values. (Alternatively, the local setpoint will be used for the setpoint, which is not selected.)



Setpoint select (Pin 22) Selection between the setpoint for Δ n and T is made with a digital input in the following way: High = 1 => Δ nmin Low = 0 (or not connected) => Tmax After changing the digital input there will be a delay of 3 seconds, before the new analogue signal is used. When the 4-20 mA signal is disconnected (below 3.5 mA), the local setpoints are used. In this way, the control panel could be provided with a selector switch for Remote/Local setpoints.
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Scaling of 4-20 mA signal (Pin 24)



Δ nmin = Δ nx*(Iremote- 4 mA)/16mA,



0.5 RPM < Δ nmin < Δ nx



Tmax =Tx*(Iremote- 4 mA)/16mA, 0.5 kNm < Tmax < Tx



Back Drive



Hydraulic



ECB



Inverter 4Q



Inverter DD
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Tx = Gearbox Size



Δ nx



2.5 kNm



40 RPM



3



80



3.5



80



6



40



10



80



1.5



40



1.7



60



2.5
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