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This operation manual (manual) contains all the rules and recommendations for safe and correct service of the vertical lamellar pressure filters of the brand ВНП.

Marking the important information

Parts of the text that need special attention in this manual are marked in following way:
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Warning: The user can possibly injure himself (seriously) or
damage the equipment.
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Attention: The note with additional information attracts the
user’s attention to important issues.




For filter’s no-failure operation assurance and granting the appropriate guarantees indispensable condition is following all the instructions of this manual.

1. Function/Purpose/Assignment

The filters of the brand ВНП are used for purification of the edible and technical plant oils during the different stages of its production (primary purification, winterization, bleaching, hydrogenation). They can be used for purification of the other similar liquids, non-aggressive to carbon steel.

	[image: image9.jpg]


If the working temperature is higher than 45 оС, the body and

the fittings should be isolated.


The filters of the brand ВНП are produced of several dimension type and differ in the size of filtering surface, the type of filter baffle plate (strainer) and the other parameters according to the productivity needed and the type of technological process, where they are used.

	[image: image10.jpg]


For the real customer technical feature of the filter is given in
the certificate.


The filters of the brand ВНП are used as main production equipment in the working area of macroclimatic regions with moderate and frigid climate. Climatic version УХЛ.3 according to ГОСТ 15150-69 (AUSS).
2. Requirements for maintenance personnel
The maintenance/service of the filter should be arranged only by personnel which:

· is familiar with technological scheme of installation/mounting, in which the filter is used, technological filtration process;

· is trained and certified to work with the filter;

· is familiar with this manual;

· follows the safety precautions. 

3. Arrangement/structure and operation
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The arrangement/structure of the filters is shown in figure

B.1 of the Appendix B.


The filter consists of the vertical tank with the lid on the hinged bolts, which can be lifted with the help of jack and taken aside by swinging bracket.

	While opening and closing the lid measures for prevention of
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binding and the personnel injury should be taken.


The filter elements are removable vertical filtering plates, tightened on the top into the bundle with the help of screwed bolt. The strainer is connected to the air vibrator, which is attached outside the tank, with the help of quick-split clutch.
	Before putting the module of the vibrator into operation, the air-preparation unit should be connected to it, which is filled with the mineral oil according to the manual, to prevent the premature wear. 


	Regularly check the nut gripping on the vibrator, as the weakened nut clamp affects the vibrator efficiency, that leads to the fast wear of vibrating units and packing rings.


On the bottom the filtering plates are provided with the connections for filtrate outlet into the gathering collector and then into the filtrate pipeline.
The filtering plates are comprised as the plain frame with drainage net, edged by in a circumferential direction with channel section for filtrate collection. The drainage net is lined on both sides with packing net and on the top with strainer.
	The service of the filtering plates should be conducted according to the manual (item №9.3)


There is a bottom air-operated valve for the sediment (cake) discharge (unloading) at the bottom of the filter (breechblock).
	While opening and closing the valve measures for prevention of binding and the personnel injury should be taken.


For visual control of the filtrate flow and purity the filter is completed with the viewing lanterns, that are installed on the supply and bleeding pipelines. The user should equip the viewing lanterns with brightening.
	Don’t subject the viewing lanterns to the impact loads during the assembly (cleaning)


The filtration of plant oils using the filters of brand ВНП is made through inwash layer of the sediment (cake). Reticular filter baffle plate is needed for formation and retention of the inwash layer.
	For a high quality filtration, depending on the technological process, the thickness of filter layer is chosen individually. 


	If the maximum thickness of the cake is achieved, there appears danger of the overlapping effect appearance while further formation of the cake. (see item №4.4). Because of this the filtering elements can be seriously damaged.


During the primary purification of crude oils after pressing the inwash layer is formed of solid non-fatty admixtures. In the process of sunflower oils production their content is about 10%, and the quantity of the small, average and huge fractions should be approximately equal. The different quantity of the solid non-fatty admixtures considerably influences the productivity of the filter. Contamination of crude oil is evaluated according to the content of non-fatty admixtures or inclusion volume of sediment, defined by ГОСТ 5481 (AUSS).
	The removal of any fraction, e.g. by installing of the grate, sludge trap or sediment bowl between the press and the tank for crude oil, influences the permeability and selectivity of the inwash layer and, eventually, the filter productivity and the purity of the filtrate.


 Precoating is made by the oil circulating in loop: “crude oil tank – pump – filter – crude oil tank”. After the pure oil appearance in the viewing lantern on the filter outlet precoating is stopped and the oil filtration is made. Pure oil is run off into the appropriate tank.
During the oil filtration after freezing (winterization) it is necessary to remove wax-like fatty components, which are unable to form inwash layer. Therefore, for its formation, the auxiliary filtrating material is added, e.g. perlite powder.

During the oil adsorption (bleaching) the inwash layer is formed in the same way, but adding the adsorbent (bleaching clay), that is added to the oil, as a rule, in the wash vacuum drying device according to the adsorption (bleaching) technology.
The filtration process is stopped when the certain pressure differential in the filter elements (between the input and output of the filter) is achieved, and the sediment cleaning of the filter plates is performed.

	During the filter operation the manometer readings should be controlled, both on the filter and on the submission pump.


After finishing of the filtration process, the oil from the filter tank is discharged into the crude oil tank in case of primary purification, or into the separate tank – in other cases. The discharge is made under the air pressure or dry steam pressure (during the adsorption/bleaching), that is delivered into the filter tank through the overflow connection. After the oil disappearance in the viewing lantern on the feed line, the crane on this line should be shut and the sediment should be blown with air or dry steam (in case of adsorption/bleaching), preliminary having opened the crane on the filter collector. Steam pressure in the feed line – 0,2 MPa at temperature 135-145°С.
	During the blowing the pressure in the filter tank should not exceed 0,07MPa. Reduction and safety devices should be obligatory installed on the air (steam) feeding line.

	Sediment drying time depends on compressor productivity, receiver capacity and the quality of the supplied air.

	The cake of bleaching clay is prone to oxidation in air with warming-up and to self-ignition. Therefore, the sediment blowing should be made only with steam, and after sediment unloading from the filter, it is necessary to remove it from the workshop and pour with water.


Before blowing the sediment contains up to 90% of oil, which during the blowing process is blown out of the sediment and is returned for usage in the technological cycle. The sediment becomes more friable and less sticky, easily separated from the strainer when switching on the vibrator for 0,5 – 1 minute and is unloaded from the filter tank through preliminary opened bottom valve.
	The operation of vibrator longer than 2 minutes is forbidden. Otherwise, the filtrating plates can be damaged, as well as the vibrator itself.


Then, all the operations should be repeated.
	The equipment readings should be controlled!

The air pressure that is submitted to the shutter drive and the vibrator should not exceed 0,6 MPa. During the vibrator operation without a silencer it is recommended to use the noise-insulating headphones.


4. Safety precautions
4.1. Sources of danger/hazard

The filter elements, which are under pressure or are movable, can cause severe injury, up to the fatal outcome. Therefore, all members of the maintenance personnel should be provided with information about the possible sources of health and life hazards.

While working with the filter the following possible situations, that can cause an accident, should be taken into consideration:
· blocking of the personnel in the filter tanks during the repair works;

· parts of the body binding between the filter body and the support frame during the installation/mounting;
· the injury by heavy load in case of its fall or swaying on the cords during the installation/mounting;

· binding of the extremities while mounting and dismounting of the filter plates;

· binding of the extremities, bruises while opening and closing the tank lid during the operation, maintenance and repair;

· parts of the body binding in the bottom shutter while opening and closing it;
· strikes by the working vibrator or by moving parts of the bottom shutter while its operation;

· burns after touching the filter body when the technological temperatures are high;

· hearing impairment as a result of the vibrator noise impact.
The character of the listed sources of danger/hazard demands that the installation/mounting and maintenance works should be performed by at least two persons.

	If follow all the safety precautions and instructions of this manual, the injury risk is vanishing.   


4.2. The equipment and working area/facilities characteristics according to the categories of explosion hazards
4.2.1. The filters of the brand ВНП are vessels, working under the excessive pressure, on which the force of “The regulations of the arrangement/structure and safe vessels operation, working under the pressure” SRARP (ДНАОП) 0.00-1.07-94 does not apply according to the working area/facilities parameters (state of aggregation – the liquid with a boiling temperature much higher than working one and the air or steam with pressure not exceeding 0,07 MPa).
4.2.2. The working area/facilities classification according to “Electrical installation code” (ПУЭ-86) – class P-1 (П-1) – flammability risk 1 class.
4.2.3. According to the explosion hazards the working area in accordance with norms ОНТП-24-86 СССР (industrial sector norms for process design) refers to the class B1.

4.3. General safety precautions

The operation of the defective filter is forbidden.

4.3.1. The maintenance personnel should pass the medical examination for testing the working availability and posses medical books.
4.3.2. The personnel should pass the introductory and the primary briefing/instruction at the working area. Not less than in 6 months, and at the extra-hazardous areas – not less than in 3 months, the refreshing briefing/instruction should be passed at the working area.

If the technological process, equipment, requirements to the raw materials or production are changed or if the safety codes are violated extraplanned briefing/instruction is taken.
The passing of the briefing/instruction is mentioned in the register indicating the instruction, the date and the signatures of the instructor and the one, who is instructed.

4.3.3. There should be the process flowsheet in the workshop, which includes all the devices, pipelines, locking, regulating and protecting equipment, and control systems, that should be numbered. The same numbers should be indicated at the equipment bodies or at the nameplates attached to the armature. The direction of the product movement in the pipelines should be marked in the process flow with arrows.
4.3.4. During the handling operations and installation/mounting the rings on the filter body should be used for strapping.
	The lifting device should be chosen according to the weight marked at the indicator plate attached to the filter body and in the certificate.


4.3.5. The filter is installed/mounted on its own bearing support in the aperture of the floor or on the stage/landing. The landings, stairs, apertures should be enclosed with the handrails not less than 900 mm in height.
4.3.6. The devices and pipelines with the temperature higher than 45°С, should be covered with heat insulation for burn prevention and lowering heat-generation in the workshop.
4.3.7. The filters are completed with a manometer with permeator.

The manometer should be filled with a mineral oil with viscosity not exceeding 35 mm2/s (t = 50 °С). The filling is made with a flexible plastic tube (capillary), that is inserted into the measuring pipe of the manometer up to its bottom through the inlet opening and is extracted as it is filled and air is outlet or while vacuumization/evacuation.
4.3.8. Electrical equipment, machinery, filter and metalware should be grounded.

	4.3.9. The installation of reduction and safety valves should be provided in the pipe binding of the filter, for the air or steam pressure in the filter tank during the sediment blowing not to exceed 0,07 MPa.


4.3.10. The pipelines should be painted according to ГОСТ 14202-69 (AUSS) “The pipelines of the industrial enterprises. Identification painting, caution signs and shields.
The workshops should be supplied with caution signs according to ГОСТ 12.4.026-76 ССБТ (AUSS, OSSS) “Signal colours and caution signs”.

4.3.11. During the firing operations follow “The preventive fire-fighting regulations during welding and or other firing operations at the national economy facilities” and ГОСТ 12.3.003-86 (AUSS) “Electric welding operations. Safety specification”.
	4.3.12. It is forbidden to open the filter lid and the bottom shutter during the operation of the equipment, if there is any pressure in its tank.


4.3.13. The leakage of the oil in the flange joints, hatches, lids etc, should be excluded.

	4.3.14. The protective clothing, respirator and safety glasses should be used while working with perlite powder or bleaching clay.


4.3.15. For noise influence protection during the vibrator operation the headphones should be used.
4.4. Overlapping effect

In the process of filtering out of the firm particles from the liquid, the filtrating cake appears on the filtering plates. The filtration should be stopped when the maximum thickness of the filtering cake is achieved. If the filtration is not stopped timely, the filtering cakes of the two neighbouring filtering elements will contact, consequently the so-called overlapping effect can be observed. Because of this, pressure differential can appear on the filtering elements and the great efforts can take place, as a result of which serious irreversible deformation or damage of filtering plates can appear.
5. Storage and transportation
5.1. Preparation for storage
5.1.1. Before long-termed storage all the filter elements should be cleaned of dust and dirtying and checked for any damages. If any damages are detected, they should be isolated.

5.1.2. The surface of all the carbon parts without coating (paint and varnish, nickel etc.) should be wiped with rags, wetted in the refined plant oil. Parts with coatings of stainless steel don’t need any arrangements.
5.1.3. All the openings of the filter tank should be closed, for dust and moisture not to pass inside.
5.2.  Packaging
5.2.1. For storage and transportation the filter is packed in accordance to the valid technical documentation.

5.2.2. The filtrating plates are transported in the filter tank. Meanwhile, they are fixed in the filter body with the help of transportation cramp.

	The transportation cramp should be removed right after installation.


Under the agreement with a customer the filtering plates can be removed from the filter tank and horizontally packed into the separate box with pads between them.
5.2.3. Bottom shutter drive, air-preparation unit, control valve, fittings, viewing lanterns, jack, manometer with permeator, the set of spare parts are packed into the separate box.

5.2.4. The filter tank is horizontally placed on the pallet (lodgment), and is fastened with the help of metal or plastic tape.
	The filter transporting and storage conditions should match ГОСТ 15150 and ГОСТ 23170 (AUSS).


5.3. Storage

5.3.1. The filter storage conditions at the manufacturer, customer and at the mounting pad should provide conservation of its quality, protection from mechanical damages, dirtying and the hostile environment influence.
5.3.2. The storage term of the filter without reconservation should not exceed one year from the last conservation.

5.4. Transportation

5.4.1. The filter transportation is performed by all means of transport according to the rules of load transportation, valid for the particular transport mean.

5.4.2. The transportation conditions should take into account the influence of the mechanical factors according to ГОСТ 23170 (AUSS).

5.4.3. The scheme of the filter strapping during the loading operations is shown in the Appendix F, scheme F1.
5.4.4. Fastening of the filter should match the rules of load transportation, valid on the particular transport mean.

	If the customer violates the rules of transportation, storage or reconservation, the manufacturer does not bear responsibility for the product.


6. Mounting/installation

6.1. Filter tank mounting/installation

1) Free the tank from the pallet;
	The lifting should be performed with maximum care in order not to damage the bottom shutter and the collector.


2) Make the strapping using the rings for the vertical lifting (strapping scheme during the mounting/installation is shown in the Appendix F, scheme F2);
3) Lift the filter and mount/install its bearing support prepared in beforehand on the metalware or the frame in the aperture of the floor or on the stage/landing. Connecting dimensions of the filter are shown in the product certificate;
4) Set the tank horizontally and vertically using the mechanic’s level and the plumb;

5) Fasten the bearing support using bolts and nuts.

6.2. Jack mounting/installation (see Appendix G)
1) Unscrew the jack’s valve screw, push the piston entirely into the body and firmly screw up the valve screw;
2) Install the jack on the intended for it bearing support and fasten with the clamp strap;

3) Set the jack’s handle, push the piston till its contact with the heel of the swinging bracket.
6.3. Bottom shutter drive mounting/installation (see Appendix H)

1) Fasten the drive on the shutter body with the help of two bolts M20x170. Between the drive and the shutter body two spacers should be installed
	Shutter drive should be installed in such a position that the holes for fittings in the pneumatic cylinders (during the transportation are plugged with a plastic plug) are directed to the side opposite to the filter tank.


2) Mount on the stationary panel (comfortable for maintenance) the pneumatic directional control valve of the pneumatic cylinders of the shutter with connections for connecting the flexible pipes (hoses). For fastening the pneumatic directional control valve two holes with 6mm diameter on the top lid can be used.

6.4. Vibrator setting-up
1) Fill the vibrator body with 20ml of the mineral oil (with viscosity not exceeding 15 mm2/s at temperature t=50°С) using the hose.
	Before connecting the air hose to the vibrator it should be preliminary blown through with the compressed air for preventing the water and dust getting inside the vibrator.


2) The connection scheme of the vibrator to the air line is shown in the Appendix D.
6.5. Air-preparation unit mounting/installation

1) Check and, if needed, tighten the fastening at the butt connections of the unit (see Appendix C).

2) Set the unit on the panel preliminary prepared, if possible, near the filter.

	The distance between the vibrator and the air-preparation unit should not exceed 1,5 m.


3) Connect the unit to the compressed air pipeline.
4) Fill the oil atomizer of the unit with the mineral grease oil, purified not rougher than 14 class according to ГОСТ 17216-71 (AUSS).

	The viscosity of the oil at the temperature t=50°С should not exceed 35 mm2/s, otherwise the oil will not be atomized, that can cause the breakage of the vibrator and the pneumatic cylinders of the shutter.


5) Connect the air-preparation unit, the vibrator, the control valve and pneumatic cylinders to each other according to the technological scheme (Appendix D) using the flexible hoses and clamps.
6.6. Plates mounting/installation

1) Set the plates inside the collector cells according to their numbers, having preliminary checked the rubber seal on the connection of each plate. The plate number is shown on the top sheet of the plate. The numeration begins with the peripheral plate.

2) Put the buckle with the bushes in the vibrator bar (see Appendix E) and turn it through angle 900 for its fixation.
3) Tighten the fastening at the buckle.

6.7. Plug-in/connection to pipelines
1) Clean the pipelines and the stop valve the blowing through with the compressed air from possible dirtying before connecting it to the filter tank.

2) Connect the pipelines with the help of the appropriate flange joints.

7. Setting-up procedures/preparation for operation

7.1. Washing of the system

1) Pull the filtering plates out of the tank if the filter was transported bodily;

2) Close the lid;

3) Wash the pipelines and the filter tank (see Item 9.3 “Methods of cleaning”);
	A well done washing of the system allows avoiding the problems with the operation of the stop valves, pumps, and the other equipment.


4) Set the filtering plates on their places;

7.2. Test of the system

1) Check the correctness of the pipeline interconnection and the disposition of the stop valves according to the technological scheme;
2) Regulate the pressure after the air-preparation unit at the value 0,5 – 0,6 MPa with the help of the reduction valve of the unit;

3) Switch on the vibrator and set on the air-preparation unit the oil inlet speed of 3-5 drops per minute;

4) Check the bottom shutter operation;

	While opening and closing the shutter measures for prevention of binding and the personnel injury should be taken.


5) Conduct a “blank” training of the all stages of the production process and of the cleaning stages.
7.3. Test with the product
1) Fill the system with the product and check all the preset technological parameters;

2) Conduct the test run with the product and study the results.

8. Service/maintenance
8.1. Control members

The filter, depending on the brand and version, possesses the following control members, which can be switched on manually.

	The filter can be opened only when the pressure inside is absent.


The lid lift:

· for the lid opening all the nuts should be unscrewed, all the bolts on the flange joint of the lid and the body should be turned back;

· lift the lid with the help of the jack, turn it to the side and perform all the inside operations;

· before closing the lid check the cleanness of the seal and of the adjoining to it surface of the lid;
· while closing pay attention to the guide ridges, which center the lid;

· closing of the lid should be performed slowly and carefully, rotating the jack’s valve screw.
	The nuts on the lid fastening bolts should be tightened manually. The usage of the bars and other equipment enlarging the muscle force is forbidden, as the rubber seal in the flange of the body can be damaged. For more uniform bolts gripping it is recommended to perform it crosswise.


Control valve of the bottom shutter drive: 
· for the air inlet inside the bottom shutter drive open the ball cock on the air line;

· the bottom shutter is opened and closed with the help of turning the control handle to the “open” ore “close” position. The middle position of the handle is neutral;

· the control valve can be supplied with two throttle-silencers for regulation of the opening/closing the bottom shutter.

Ball cock for the vibrator control:
· the ball cock is opened with the help of turning the handle;

· the vibrator start should be performed at sharp cock opening, then the air pressure and vibration frequency is chosen with the help of turning the cock both ways;

· the acceptable working pressure of the air is considered the lowest pressure at which qualitative and fast sediment discharge is observed.
	The switching on of the vibrator is allowed only with the preliminary opened bottom shutter.


8.2. Filtration cycle stages
All the possible technological operations, which take place during one filtration cycle, are shown in the table 8.1.

Table 8.1 – Filtration cycle stages on the filter of the brand ВНП
	Stage
	Technological operation
	What happens

	0
	Readiness
	Readiness to work, the cock on the overflow line is opened.

	1
	Filling
	Filling from the inwash tank or the storage capacitor till the upper level of the filter tank.

	2
	Precoating
	Start of the circulation through the inwash or the storage capacitor until the filtrate is clarified.

	3
	Filtration
	Filtration till the maximum pressure or the maximum thickness of the cake is achieved.

	4
	Filter discharge
	The discharge of the filter tank under the compressed air pressure.

	5
	The cake blowing
	The cake blowing with compressed air, steam or nitrogen (the pressure not higher 0,07 MPa)

	6
	Separation and discharge of the cake
	The vibrator module shakes off the cake from the filtering plate and through the opened bottom shutter its discharge from the filter is performed.


9. Cleaning, maintenance and repair

9.1. General points

	Dirtying of the strainers leads to the lowering of filter productivity.


The pressed oil from the freshly gathered (non-ripened) sunflower seeds contains a great value of the sticky piceous admixtures, which obstruct the clear openings of the strainers.
	The foul details of the filter or the pipeline can be the reason of the unsatisfactory quality of the oil. Therefore, all the elements of the filtration system before the first launch and, periodically, during its operational process should be cleaned.

	Special attention should be paid to the cleanness of the contact surfaces of the bottom shutter swivel plate and the sealing gasket. After each discharge of the cake it is necessary to examine and, if necessary, clean the rubber seal and the contact surfaces of the swivel plate. If these conditions are not fulfilled, the premature wear of the seal is possible and the oil leak through the shutter can be observed.


In addition, the filter needs maintenance and repair.
9.2. Cleaning

During each filtration cycle the cake (sediment) is shaken off at the stage 6 (Separation and discharge of the cake, see table 8.1), but its remains gradually accumulate and obstruct the strainers. Therefore, the necessity of the remains more intensive purification appears. The periodicity of the cleaning of the different filter parts should be not rarer than:
1) The filter tank (inside) – once in a year;

2) Filtering plates – once in 2 months;

3) The other removable parts inside the filter tank – once in a year;

4) The pipelines – once in a year.
9.3. Methods of cleaning

9.3.1. The filtering plates cleaning

The filtering plates are pulled out from the filter tank and are put into the cleaning solution, e.g. 5-10% caustic soda solution at temperature 40-50 ºС or 15-30% soda ash solution at temperature 50-60 ºС and are kept in it till the complete solution of the dirtying.

	In case of some filtering plates removal necessity and the filter operation continuation, the openings in the collector remained after the plates removal are plugged with the bundled plugs.


Then the plates should be washed in hot water, till the cleaning solution is completely removed, and dried with air blasting.
	While working with alkali special equipment should be provided and the safety precautions should be followed:
· don’t bend over the warm substance;
· the chemical burns on the skin should be rinsed with water (not less than 10 min), put the applications with vinegar solution or boric acid solution (1 teaspoon on the glass of water) on the burn;

· put the sterile dressing on the burn;

· in case of alkali’s contact with conjunctiva, the eyes should be rinsed with the water (15-20 min), and then with 2% boric acid solution.


Filtering plates can be cleaned with the hot water or steam stream. For this, they should be placed vertically (or angularly) on the wooden stand, in order not to damage the strainers, and clean them from the outside with the water stream at temperature 90-100 ºС or steam stream at temperature 135-150 ºС.
	The strainers cleaning using the water stream backwards (inside the strainers through connection) and scraping of the dirtying with the metal brush or other sharp objects are forbidden.
Also it is forbidden to use chlorinated cleaning solutions for cleaning the plates.


9.3.2. Cleaning of the filter tank, internal components and the pipelines
Fill the tank (the filtering plates are removed) with the cleaning solution (see item 9.3.1) and ensure its circulation inside during the time needed.
Then rinse all the internal components and the inner walls of the filter tank.

	It is desirable to install temporarily the strainer or the filter on the inlet of the circulating pump for dirtying or dross catching.


For cleaning of the filter tank and other details (except filtering plates) metal brushes and cleaning solutions can be used.
9.4. Maintenance and repair
During the filter exploitation it is necessary to ensure the control over the technical condition of details and units, cleaning, lubrication of the separate units, tightening of the fastening members, keeping the cleanness and order at the workplace (cleaning, cleaning of the viewing lanterns etc.). If any trouble is observed during the maintenance, the appropriate repair should be made.
	It is forbidden to carry out any repair works if there is any pressure inside the filter tank or pipelines. At least two persons should carry out maintenance and repair works. 


The periodicity of the checking and the possible ways of troubleshooting in the filter operation during the maintenance are shown in the table 9.1.
Table 9.1 - the periodicity of the checking and the possible ways of troubleshooting in the filter operation during the maintenance.

	Filter units and details
	Periodicity of checking
	Maintenance

	Air preparation unit:

· leakage
· oil level
	6 months

1 week
	Tighten the fastening

Fill up

	Seals
	1 year
	Substitution

	Tank
	1 year
	Cleaning

	bottom shutter
	2 months
	Examination, seal cleaning, tightening of the stuffing box, repair

	The module of the vibrator:
- the fastening
	1 day
	Tighten the fasteners if needed

	The thread of the hinged bolts, nuts, flywheels
	2 months
	Lubricate


10. Troubles
The possible troubles, probable reasons, ways of troubleshooting are shown in the table 10.1.

Table 10.1 - the possible troubles, probable reasons, ways of troubleshooting.

	Trouble
	Reason
	Troubleshooting

	1
	2
	3

	Turbid filtrate
	The filter is filled incompletely
	Fill the filter over the plates

	
	Insufficient inwash of the filtering layer or time of circulation
	Change the time of circulation, the flow speed, change the quantity and correct the formulation of the filtering perlite

	
	The break of the filtering layer (cake)
	Resume the circulation, add the filtering perlite, avoid the hydraulic shocks and flow turbulence

	
	The strainer damage
	Change or seal with solder

	
	The damage of the sealing ring on the connection of the filtering plate
	Change the rubber ring

	
	Air inleakage in the system
	Tighten the flange and clutch joints, stuffing boxes of the armature and pumps


	During the filtering plates operation the appearance of the clearance between the profiles of the frame and the strainer is possible, that appears as a result of violation of the drying condition and the cake shaking off condition and in case of switching on the vibrator for a long period of time. This defect is not objectionable sign and can be removed by pewter soldering of the clearance.


Table 10.1 continuation
	1
	2
	3

	The low filtrate productivity


	The filtrating elements are dirty
	Change or clean

	
	Wrong direction of the pump circulation
	Change the direction of the circulation

	
	Low pressure in the filter’s inlet, and too high backpressure in the filter’s outlet
	Eliminate

	
	Low temperature of the oil
	Eliminate

	
	The pump is faulty or obstructed
	Repair or change the pump

	
	The return valve on the pure oil line is faulty
	Repair or change

	The leakage through the lid
	The damage of the seal


	Change

	
	The lid is closed wrongly
	Close the lid correctly, tighten the nuts on the hinged bolts

	The bottom shutter can’t be opened


	The air pressure is too low
	Boost the pressure (up to 0,6 MPa)

	
	The pneumatic cylinder is faulty
	Repair or change

	The leakage in the bottom shutter
	The seal of the round-cross section is damaged
	Change

	
	The bolts of the bottom flange are loosen

The stuffing box is not tightened
	Tighten uniformly

Tighten

	The sediment (cake) is badly discharged
	The sediment is not dried enough
	Extend the blowing through time

	
	The filtering material is chosen incorrectly (the cake cracks)
	Correct the filtering material by fractional composition and properties

	
	The insufficient thickness of the cake
	Increase the time of filtration, or increase the quantity of the added filtrate

	
	The cake is too thick (overlapping effect)
	Limit the time of filtration

	The vibrator is working badly or does not work at all
	Low air pressure
	Boost the pressure (up to 0,6 MPa)

	
	The clearance between the bush sleeve and the plunger is too large, as a result of wear
	Change. For wear prevention control the lubrication

	
	The fastening on the vibrator’s buckle is loosen
	Tighten the fastening

	
	The control valve was opened insufficiently fast
	Open the valve as fast as possible


	While installing the bush sleeve control that the exhaust ports of the vibrator are installed straight down.


Appendix A
Table A-1 – technical feature of the filters 

	№
	Name of the feature
	Value

	
	
	ВНП-6
	ВНП-10
	ВНП-15
	ВНП-20
	ВНП-24
	ВНП-30
	ВНП-45
	ВНП-60
	ВНП-70

	1
	The filter surface area, m2
	5,8
	8,6
	12,9
	15,6
	19
	26,7
	45,2
	59,6
	74,3

	2
	Useful capacity, m3
	0,52
	1,0
	1,35
	1,65
	1,95
	2,4
	3,7
	4,8
	8,3

	3
	Compressed air consumption (at pressure 0,07 MPa) for the sediment drying nm3/min
	1,2
	1,8
	3
	3,5
	4,5
	6
	9
	12
	15

	4
	Cake volume, m3
	0,12
	0,2
	0,3
	0,4
	0,45
	0,65
	1
	1,2
	1,5

	5
	Working pressure, MPa, not higher
	0,6

	6
	Test pressure, MPa
	0,75

	7
	Working temperature, 0С, not higher
	110

	8
	Working medium
	Non-toxic plant oil, combustible liquid with boiling temperature at atmospheric pressure higher than 250 0С

	9
	Compressed air pressure for vibrator and air-operated drive of the shutter supply, MPa
	0,6

	10
	Cake thickness, mm
	20

	11
	Material of the details contacting with the product
	Ст3кп ГОСТ380-88 (AUSS), steel 12Х18Н10Т ГОСТ5632-72 (strainers), rubber МБС ГОСТ7338-90 (AUSS)
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Scheme B.1 – Filter arrangement/structure
1 – body; 2 – lid; 3 – hinged bolt; 4 – jack; 5 – swinging bracket; 6 – filtering plates; 7 – pneumatic vibrator; 8 – gathering collector; 9 – bottom shutter; 10 – air-operated drive; 11 – manometer; 12 – ball cock.
Appendix C

Scheme C.1 – Air-preparation unit

1 – reduction valve; 2 – filter-drier; 3 – oil atomizer; 

4 – tank for oil; 5 – manometer; 6 – throttle. 
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Scheme D.1 – recommended scheme of air line interconnection
1 – air-preparation unit NC202-C-25; 2 – manometer with permeator, bolts M12x60 and nuts; 3 – pneumatic control valve 368900; 4 – throttle-silencer RSW 1/8”; 5 – connection 1510 6/4-1/8”; 6 – ball cock Dy15; 7 – ball cock Dy25; 8 – ball cock (not included); 9 – T-pipe 1540 6/4; 10 – eye bar 6/4-3/8”; 11 – hollow bolt 1631 -01-3/8”; 12 – adapter S2530 ½-3/8”; 13 – connection 12/10-1/2”; 14 – fitting S2080 1/2"; 15 – pipeline TPE 6/4; 16 – pipeline TPE 12/10; 17 – connection 12/10-3/8”; 18 – return valve (not included); 19 – viewing lantern; 20 – bracket C238-ST1; 21 – connection 1510 6/4-1/2”; 22 – manometer M 043-P12; 23 – air-operated drive of the shutter with tension bolts.
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Scheme E.1 – Scheme of the vibrator module and buckle installation
1 – vibrator module; 2 – bar; 3 – buckle; 4 – bush; 5 – plate; 6 – absorber.
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Scheme F.1 - scheme of the filter strapping during the loading operations
1 – filter

2 – lodgments


[image: image4.wmf]í    

å    

á    

î    

ë    

å    

å    

9    

0    

Å    


Scheme F.2 – Strapping scheme during the mounting/installation

Appendix G


[image: image5.wmf]1    

2    

3    

4    


Scheme G.1 – Jack mounting/installation scheme

1 – jack

2 – bearing support

3 – heel of the swinging bracket

4 – clamp strap
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Scheme H.1 – bottom shutter drive mounting/installation scheme
1 – air-operated drive of the shutter
2 – spacer

3 – bolt M20x170

4 – shank end of the swivel plate

Appendix J

Documentation of the Supplier
Certificate of the cylinder of the line 60
manufactured by

JSC “Camozzi-Pneumatic Simferopol”

Simferopol                                                                                 2005

Appendix 1

The list of the lubricants, allowed for the usage with pneumatic equipment manufactured by “CAMOZZI”

	Manufacturer
	Brand of the lubricant

	AGIP
	exidia 32 ep
	exidia 68 ep
	
	

	API
	cis 32 ep
	cis 64 ep
	
	

	ARAL
	deganit B 68
	
	
	

	ARCO
	truslide 32
	truslide 68
	
	

	BARELLI
	tia/ro bk 32
	tia/ro bk 68
	
	

	BELLINI
	wdi si 32
	wai si 64
	
	

	BERGOLINE
	engine k 32
	engine k 46
	
	

	BP
	energol ghl 32
	energol ghl 68
	
	

	BRYTOL
	viatak 32
	hydro d 32
	viatak 32
	hydro d 68

	CASTROL
	magna go 32
	magna ax 68
	
	

	ESSO
	febis k 32
	febis k 68
	
	

	MILLOIL
	teledinax ep 32
	teledinax ep 68
	
	

	MOBIL
	vacuoline oil 1405
	vacuoline oil 1409
	
	

	OLEOBLITZ
	olio dyn 32
	olio dyn 68
	
	

	FIAT
	rcs 32
	rcs 68
	
	

	SHELL
	tonna oil t 32
	tonna oil t 68
	
	

	SINOIL
	sinolube mb 3
	sinolube mb 5
	
	

	TAMOIL
	tamway oil 32
	tamway oil 68
	
	

	TENNEX
	barton 11
	barton 20
	
	

	TEXACO
	cleartex d
	rando oil hd 32
	
	


Address of the manufacturer:

LLC “TAN”

20 Ushynskogo Str., Chernihiv, Ukraine, 14014

Tel./fax: +38 (0462) 65-38-75, 65-38-74, 65-38-73, 65-38-69

e-mail: tan@tan.com.ua

http://www.tan.com.ua
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