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	Title:
	Branson B452R Ultrasonic Vapor Degreaser Start Up/Shut Down/Operation Procedure


Purpose:

To define the required start-up, Shut Down, and operation of the Branson B452R Ultrasonic Vapor Degreasers.

Scope:

This procedure applies to the operation of the two Branson B452R Ultrasonic Vapor Degreasers to clean components that have oil and dirt on them for inspection/production purposes.

Responsibilities-

Wash Operator:

The operator shall be trained and approved to use the B452R Ultrasonic Vapor Degreasers.

Wash Engineer:
Review and certify training of Wash Operator and Wash Technician.

Assure that all processes are correctly documented.

Table of Contents:

21. Terminology, Definitions and Abbreviations

2. Process
2

Start-Up
5

Operation
8

Shut Down & Stand-By
7

DCR (Dump - Clean - ReCharge)
9

3. Further explanations
12
4. Related upstream Documents
12
5. Team
12


1. Terminology, Definitions and Abbreviations

B/S = Boil Sump

2. [image: image9.wmf]Process Instructions 

Start-Up of Washer
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WARNING:
THIS EQUIPMENT MUST NOT BE OPERATED WITHOUT THE GUARDING OR SAFETY DEVICES IN PLACE.  THIS EQUIPMENT MUST NOT BE OPERATED IF ANY OF THE SAFETY DEVICES OR GUARDING HAVE BEEN REMOVED OR TAMPERED WITH.  FAILURE TO CONFORM TO THIS COULD CAUSE PERSONAL INJURY OR DEATH.

Warnings

2.1
Keep the covers closed when not processing parts through the cleaner.

2.2
Always wear eye protection, gloves and protective clothing when handling solvents.  Do not allow solvent to come into contact with the body.  Solvent above 140°F (60°C) can cause burns.  With prolonged or frequent contact, solvent removes natural oils from the skin.

2.3
Never enter or lean into a degreaser.  Solvent vapors will be present even if the degreaser appears empty.  Solvent vapors displace air and may cause asphyxiation

2.4
Before adding solvent, be certain that the solvent to be added is the same as the solvent already in the cleaner.

2.5
Do not expose any halogenated solvent or its vapors to the high temperatures existing in open flames or exposed electric heating elements, or the solvent may decompose to toxic or corrosive substances.

2.6
Do not use solvents that have become over-contaminated.  High contamination levels may result in fire hazards or solvent breakdown and equipment damage.

2.7
Do not bring solvent into contact with highly reactive metals such as sodium, potassium and barium.  The solvent can quickly break down to form toxic and corrosive compounds.

2.8
Solvents can break down and become acidic when exposed over prolonged periods to reactive metals such as magnesium, aluminum, zinc and beryllium.  When cleaning parts made of these materials, analyze the solvent frequently to determine if it has broken down.  

2.9
Do not use combustible or flammable solvents in this degreaser.

General System Description

The Branson B452R degreaser is used to clean parts using solvent vapors and ultrasonic immersion in liquid solvent.

It is a completely self-contained unit and requires only connection to electrical power and filling with solvent to become operational.

The B452R consists of a tank containing a boiling sump, heated ultrasonic immersion sump, water separator, refrigerated condensing coil, refrigerated sub-zero coil and a recirculation pump and filter.

How Parts are Cleaned

The cleaner uses three methods to remove soils from the surface of parts:

· Dissolving

· Ultrasonic cavitation or scrubbing, and

· Vapor Rinsing

Cleaning solvents dissolve soils through chemical action.  The process is enhanced by agitation induced by ultrasonic cavitation.  Cavitation provides a strong mechanical action that also removes non-soluble soils. Vapor rinsing dilutes any dirty solvent that clings to the part when it is removed from the ultrasonic bath.

How the Cleaner Works
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Figure 2-1
2.10
The boiling sump heater boils the solvent

2.11
Solvent vapors fill the vapor zone.

2.12
Some vapors condense on parts; dirty solvent drips into the boiling sump.

2.13
Remaining vapors condense on condensing coils and mix with water extracted from the atmosphere.

2.14
Water and condensate collect in the trough and pass into the water separator/desiccator.

2.15
Water is removed by the water separator/desiccator.

2.16
Pure solvent overflows into the ultrasonic sump.

2.17
Solvent mixes with the dirt removed by ultrasonic cleaning.

2.18
Dirty solvent overflows into the boiling sump so that all dirt ends up in the boiling sump.

[image: image12.wmf]2.19
Sub-zero coil extracts solvent vapors from air in freeboard zone.

Adding Solvent

Note:
Add only clean virgin or certified reclaimed solvent to the degreaser.

2.20
Check that the solvent being added is the same as the solvent already in the degreaser.

2.21
When changing to a new solvent, completely drain all chambers including the filter, strainer and pumps.  Perform the solvent set-up procedures as directed in Section Error! Reference source not found..

2.23
Add solvent to the water separator and allow it to overflow to the ultrasonic sump and the boil sump until the boil sump is filled between 1 inch and 5 inches from the top of the weir separating it from the ultrasonic sump.  Do not pour solvent into the top of the degreaser.  There are two acceptable methods of adding solvent:

a.
Pump the solvent into the water separator drain or still return inlet. (See figure 2-2 for location of fittings.)

b.
Pump the solvent through a tube placed through the countertop opening and inserted below the surface of the water separator.

Note:
Do not overfill the boiling sump.  It will contaminate the ultrasonic sump.

Figure 2-2
Solvent Filling Levels
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Fill manually by pouring solvent into the water separator drain
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You have added too much solvent if the Ultrasonic sump overflows into the boil sump


START- UP INSTRUCTIONS
Turn On Power

2.24
Ensure Power is switched on at the breaker box.

2.25
The digital display and all indicators will flash as they execute the self-test procedures.
Starting and Stopping the Sub-zero Cooling
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Note:
There is no advantage in running the Sub-zero system when the heat is shut off. The solvent emissions will be the same or slightly better if the Sub-zero system is turned off during shut down periods.

2.26
Press the “SUB-ZERO” switch to start the sub-zero refrigeration system.  The indicator lamp will light to show that the sub-zero refrigeration is active.

2.27
The liquid line solenoid valve will open to allow refrigerant into the sub-zero coils.

2.28
The compressor will start when the refrigerant suction pressure rises above the low pressure cut-in setpoint.

2.29
Press the “SUB-ZERO” switch to stop the sub-zero refrigeration system.  The indicator lamp will turn off.  The liquid line solenoid will shut off to stop the refrigerant flow.

2.30
The compressor will continue to operate until the refrigerant pressure drops below the low pressure cut-out setpoint.  The compressor may occasionally operate for short periods to keep the refrigerant suction pressure below the set point.

Starting the Cooling

Note:
There is no advantage in running the primary cooling system when the heat is shut off. The solvent emissions will be the same or slightly better if the primary cooling system is turned off during shut down periods.

2.31
Press the COOL membrane switch on the control panel to start the primary refrigeration system.  The COOL indicator will light. 

2.32
The primary refrigeration The compressor will start and the coil will start to cool.
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2.33
The display will show “COO” until the temperature of the condensing coil drops below 70°F. The display will then revert to showing the boil sump or ultrasonic sump temperature.

Starting the Heat

2.34
With cooling on, press the HEAT membrane switch on the control panel to start the heat.  The HEAT switch will not operate if the display reads “COO” or “COF” or if the B/S TEMP FAULT or B/S LEV FAULT indicators are lighted.  The HEAT indicator will light if no fault conditions are present.

2.35
The boil sump and the ultrasonic sump heaters will operate when the HEAT indicator is lighted.

Restarting the Heat

2.36
The heat will shut off if a fault condition occurs.  The B452R fault conditions are:

2.37
High Coolant Temperature. The thermostat located on the outlet from the condensing coil indicates that the coil is too hot.  The Display will show “COO”.

2.38
B/S Temperature High.  The temperature sensor located on the boil sump heater reads a high temperature that may indicate excessive contamination in the boiling sump. The B/S TEMP FAULT indicator will be lighted. The display will show “dE1”.

2.39
Vapor Level High.  The temperature sensor located above the condensing coil reads a high temperature that may indicate a cooling failure. The display will show “dE2”.

2.40
B/S Probe Missing.  The boiling sump temperature probe has failed.  The display will show “dE3”.

2.41
U/S Probe Missing.  The ultrasonic sump temperature probe has failed.  The display will show “dE4”.

Warning: Always determine the cause for the shut down before attempting to restart the B452R.  All fault conditions are serious malfunctions that must be corrected.

Note:
The fault indicators lights will turn off when the fault is corrected. The fault displays will stay on until the HEAT switch is pressed.  The display will continue to show the fault if the condition has not been corrected.

2.42
After the fault has been corrected, press the “HEAT” membrane switch on the control panel to clear the fault display and restart the heat.

READY Light

2.43
The green “READY” indicator lights when the sensor located below the condensing coil senses the high temperature associated with the presence of solvent vapors.  It shows that the vapor layer has been established.  It may take as much as 15 minutes for the READY light to be displayed when cold starting.

2.44
The spray will not operate unless the “READY” light is on.

Turning the Recirculation Pump On and Off and Adjusting the Flow

2.45
Press the “RECIRC” membrane switch to toggle the recirculation pump on and off.  The RECIRC indicator will light.  The pump will operate.

2.46
Adjust the flow using the Recirc Return Shut-off Valve (See Figure 2-1) so that the surface of the ultrasonic tank is disturbed but not violently agitated.

2.47
Excessive recirculation flow will interfere with ultrasonic action.  Make sure that the recirculation pump is not running while using the Ultrasonic cleaning cycle on parts.
Turning the Ultrasonics On and Off

Note:
Operating the ultrasonics continuously may cause the ultrasonic temperature to rise above the setpoint. Except for degassing, operate the ultrasonics only when parts are being cleaned.

2.48
Press the U/S membrane switch to toggle the ultrasonics on and off.  The U/S indicator will light.  Ultrasonics will not operate if heat is off.

2.49
When the ultrasonics are first turned on, there will be a moment of intense activity followed by a period of low noise while the solvent degasses.  When degassing is complete, the noise will increase to normal levels.

2.50
The amount of time required for degassing depends upon the solvent, the operating temperature and the amount of dissolved gas.  High boiling solvents (above 150°F) may require long degas periods because of the low initial ultrasonic sump temperature

SHUT- DOWN

Note:
There is no advantage in running the Primary or Sub-zero refrigeration systems when the heat is shut off. The solvent emissions will be the same or slightly better if the Sub-zero system is turned off during shut-down periods.

2.53
Close the cover.

2.54
Press the HEAT switch to toggle the heat off.

2.54
Press the COOL switch to toggle the primary refrigeration system off.

2.55
Press the SUB-ZERO switch to toggle the sub-zero refrigeration system off. This shuts off the solenoids.  The compressor will continue to run until the refrigerant has been pumped out of the sub-zero coil.  This may take a minute or two. The compressor may start occasionally and run for a short period.  It should not do this more than twice in an 8 hour period.

OPERATION

Loading Basket

Figure 2-3 below shows both correct and incorrect ways to load a cleaner basket.  Place parts in the basket so that air will not be trapped when the basket enters the cleaner and so that solvent can drain when the basket leaves the vapor zone.
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Cleaning Oily, Dirty Parts for Consistent, Clean Measurements

The cleaning method involves 3 -steps to remove soils from the surface of parts:

2.56
Dissolving.  Place the loaded basket onto the perfarated screen plate in the boil sump to expose parts to super hot solvent vapor to dissolve  soil deposits for 20-60 seconds

2.57
Ultrasonic cavitation scrubbing.  Lift and move the loaded part basket and gently place into the Ultrasonic sump.  Turn off the recirculation pump if it is running.  Turn on the Ultrasonic transducer and allow to clean for 60-120 seconds.

2.58
Vapor Rinsing.  Lift and move the loaded part basket and gently place into the boil sump again to expose parts to clean solvent vapor for 20 seconds.  Lift parts from the degreaser and carefully remove parts from the basket wearing gloves.  CAUTION:  Parts will be very warm to the touch.
 2.59
Vapor rinsing dilutes any dirty solvent that clings to the part when it is removed from the ultrasonic bath, and give the part a clean, polished appearance.
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Step 1 – Place parts into the Boil Sump for Vapor Dissolve Phase
	[image: image5.jpg]



Step 2 – Place parts into the Ultrasonic sump for Cavitation scrubbing
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Step 3 – Place pats back onto the Boil Sump stand and allow to vapor rinse
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Remove parts from washer, allow them to cool, and close lid.  Turn off Ultrasonics, and turn on Recirculation Pump.


Filter Maintenance

Filter bags are industry standard RBX-1 size.  

2.56
Clean filter bags when the recirculation flow is reduced or when the bag is 1/3 full of soil.  

2.57
Replace filter bags if the fabric is damaged or if the pores become clogged with waxes.

2.58
To clean the filter:

a.
Turn off “Recirculation”

b.
Close both the supply and return recirculation ball valves.

c.
Unfasten and remove the cannister cover clamp.

d.
Remove the cover.

e.
Slowly remove the bag from the housing.  The cannister is full of solvent.  Allow solvent to drain back to the cannister while removing the bag.

f.
Suspend the bag in the freeboard area of the degreaser until all dripping stops.

g.
Empty the bag.  Dispose of the soils in accordance with local regulations.

h.
Insert the bag into the housing.

i.
Replace the cover and install the clamp. 

Note:
Do not over-tighten clamp.  Over-tightening may cause the cover to misaligned and leak.

2.59
Open the supply and return ball valves.

2.60
Turn on recirculation and readjust the flow.

Boil Down

2.61
Boil down minimizes the amount of solvent discarded when the boil sump solvent is cleaned out. Perform a boil down when the CONTAMINATION WARNING Indicator is lighted but the degreaser has not shut down on B/S TEMP FAULT.

2.62
Remove 2 to 3 gallons of solvent from the ultrasonic sump.  This solvent may be returned to the degreaser at the end of the boil down.

Caution:
Do not drain the ultrasonic sump below the top of the ultrasonic sump heater.Damage to the heater may result.  Excessive wall temperature  from an exposed heater may also turn the solvent acid.
2.63
Turn on the heat.

2.64
Monitor the level in the ultrasonic sump.  Drain additional solvent if it starts to overflow into the boil sump.

2.65
Allow the degreaser to boil until it shuts down on B/S TEMP FAULT or B/S LEVEL FAULT.

2.66
Drain the solvent from the boil sump. Dispose of this contaminated solvent in accordance with all applicable regulations.

2.67
Refill the degreaser using the solvent removed in the first step.  Add solvent as required.

Cleanout Procedure

2.68
It is vitally important that solvent equipment be kept clean for the safety of the operator, the economy of the operation and the effectiveness of the cleaning.

Note:
Check the solvent routinely for acidity.  Acid can be introduced in two ways; under certain conditions, solvents can break down to become acidic or the soils being cleaned may be acidic.  Consult W343093 Acid Titration Procedure For n-propyl Bromide Solvents method of checking acidity.

2.69
Without cleaning any parts, operate the degreaser for at least 4 hours to purify the solvent in the ultrasonic sump.

2.70
Shut off and lock out electrical power.

2.71
Drain the water separator and ultrasonic sump into suitable containers.  Check for acidity or degradation.  If the solvent is acid or degraded, dispose of it in accordance with local regulations.  If the solvent is acceptable, it will be returned to the degreaser at the end of the procedure.

2.72.
Drain the boiling sump.  This solvent must either be reclaimed in a still or disposed of in accordance with local regulations.

2.73
Remove all dirt, chips and sludge.  Most contaminants may be removed by brushing with a stiff brush and rinsing with solvent.  You may have to scrape off hardened or caked on sludge with a paint scraper or similar tool.

Caution:
Do not use a carbon steel wire brush on stainless steel tanks or plumbing components.  If you use rags or other absorbent materials, be sure to dispose of them properly.

2.74.
Brush out the condensate trough and make sure that there are no obstructions to condensate flow.  Take care to avoid damage to corrosion resistant finishes.

2.75
Brush the condensing coils, walls and tank bottoms to remove all accumulated residues.

2.76
If the solvent tested positive for acid, follow acid cleanout procedures.

2.77
Close the drain valves and refill with previously drained solvent.  Add new solvent as required.

2.78
Check for leaks.

2.79
Restart following initial startup procedures.

Acid Cleanout Procedures

A degreaser that has become acidic can be neutralized and repassivated.  Complete removal of all solid residues from the cleaner and associated plumbing is essential to avoid recurrence of the acid condition.

All exposed surfaces of the cleaner, pipes, fittings and valves must be neutralized with special attention being given to corners and seams.  To do so:

a.
Using a medium stiff bristle brush, scrub the interior of the degreaser with a 5% baking soda and water solution (approximately 1/2 lb. per gallon.)

b.
Thoroughly rinse the system, including all plumbing and associated equipment, with water and flush out all residue.

c.
Scrub the unit (especially corners and weld seams) with STA-CLEAN* or a solution of one part OAKITE 33* to six parts water.


Warning:
OAKITE 33 contains acid.  Avoid contact with eyes and skin.  Wear appropriate eye protection, gloves and protective clothing.

d.
Flush the solution through all the pipes, fittings and valves.

e.
If Oakite 33 was used in step c., neutralize all treated surfaces using a 5% baking soda and water solution. (approximately 1/2 lb. per gallon.)

f.
Thoroughly rinse the system, including all plumbing and associated equipment, with water and flush out all residue.

g.
Drain all cavities and dry out the system before adding solvent.

h.
Refill the system and resume normal operations.

3. Further explanations

Check your work; The result will be:  The machine will be started and in production mode.

Your work is done as expected when: The machine has produced clean, dry parts or unloaded.  

4. Related Documents

	Acid Titration Procedure For n-propyl Bromide Solvents
	W343093.XX

	Washer Training Matrix and Qualification Record
	FI-18-323-0001-3.XX

	Daily Lab Testing Form
	W343041F01.XX

	Component Visual Inspection
	W333014.XX
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Gentech n-propyl Bromide is the correct solvent to use in the Branson 452R.  A drum is located by the Tiyoda-Seric Washer.
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