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The pump is shipped without cooling water . Fill the cool-

ing channels as follows:

1. Open the four 1/4-turn retaining clips on the rear
of the pump and remove the rear panel.

2. Completely open the thermostat valve (setting
less than 1).

3. Open the cooling water supply and wait until the
water flows out of the cooling water outlet.

4. Set the thermostat to the recommended setting for
your process (referto  Table 1). Contact your Leybold
sales or service representative if you have questions
about the correct thermostat-valve setting.

5. Replace the rear panel.
Caution Operating the DRYVAC with an incor-
rect thermostat valve setting may
cause premature failure of the pump
and void the warranty.
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Cooling Water

The cooling water should have the following properties:

PH 7.0t08.5
Chloride (Cl 7) .oeeeeviiiiiiiieee, <75 mg/l =2.1 mmol/l
Sulfate (SO ;™) c.cceccccicine, <70 mg/l =0.7 mmol/l
Calciumions .........ccccvvveeeee. > 1.0 mmol/l =100 ppm
< 2.7 mmol/l =268 ppm

Hydrogencarbonatehardness ............ 125-179 ppm

Significant deviations from the recommended values
may result in premature corrosion or deposits.

Connect the cooling water lines. Ensure that your water
supply line is connected tothe DR YVAC water inlet and
your drain line is connected tothe DR YVAC water outlet
(see Figure 10).

Caution Operation without cooling water will
damage the pump if the alarm ther-
mal switch is not wired as described

in Section 2.3.1.

Note: Special modifications may be required when using
deionized (DI) water . Consult your Leybold sales or ser-
vice representative for information.
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If the pump previously pumped haz-
ardous gases, take appropriate pre-
cautions.

N
@

Caution Don’'t remove the shipping seals
until you are ready to install the
pump. The pump’s interior must be
protected against humidity as long

as possible.

Check the direction of rotation as follows:

1. Remove the shipping seals from the intake port (see
Figure 11) and ensure that the pump's intake and ex-
haust ports are open. Save the shipping seals for fu-
ture use.

2. Loosen the four 1/4-turn retaining clips, and
remove the front top half of the housing.

3. Briefly switch ON the pump and check whether the
motor fan turns counterclockwise; then immediately
turn OFF the pump.
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If the pump rotated in the wrong direction (clock-
wise), first ensure that the incoming power to the
pump is OFF , and then interchange two of the input
leads at the motor junction box.

4. Reinstall the cover .

Warning
All housing panels and covers must
be reinstalled to protect the opera-
tors against contact with the hot

pump.

If the oil-pressure switch is connected correctly as de-
scribed in Section 2.3.1, the pump will switch of  f after
3 seconds if its rotation direction is wrong. The pump will

be damaged if it rotates in the wrong direction for longer
than 3 seconds.

2.6 Connecting the Inert Gas
Supply

Remove the shipping seal fromthe DR Y NITROGEN fit-
ting and connect your inert gas supply . The supply pres-
sure should be 4 to 10 bar absolute (43 to 130 psig). Dry
nitrogen is normally used as the inert gas.

2.7 Connecting the
Intake Line

Note: Air/moisture leaks in the system's inlet or
exhaust line can cause deposits and premature failure.
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The intake line should have the same or larger
diameter than the DR YVAC intake flange. The line
must be clean and oil-free.

We recommend installing a valve between the pump
and the vacuum chamber .

A RUVAC WS 151 or WS 251 roots pump can be con-
nected directly to the intake portofa DR  YVAC 25P. A
RUVAC WS 251 or WS 501 can be connected directly to
the intake port of a DR YVAC 50P or 100P.

Connect the intake line to the intake port; use bellows to
eliminate tension in the line.

Always install the supplied dirt trap in the intake flange to
prevent dirt from entering the pump from the vacuum
chamber or from the piping.

When etching aluminum, we recommend that the in-
take line be at least 100 mm (4 inches) in diameter or be
heated to at least 80°C (176°F).

LPCVD nitride and TEOS applications may require spe-
cial configurations to ensure satisfactory DR YVAC op-
eration. Consult your Leybold sales or service represen-
tative.

2.8 Connecting the
Exhaust Line

Connect the exhaust line; use bellows to eliminate ten-
sion in the line. Be sure the exhaust line connections are
tight to prevent hazardous gases from escaping.

The exhaust line should have the same or larger diam-
eter than the DR YVAC exhaust flange. The exhaust line
must be able to withstand 1.5 bar absolute (7 psig) since
the DRYVAC doesn’t automatically shutdown until the
exhaust pressure increases to 1.5 bar (7 psig).

Avoid connecting the DR YVAC together with oil-sealed
pumps to one central exhaust system. Using a common
exhaust line could result in condensate backstreaming
into the DR YVAC or in dust adhering in the exhaust line.

Special modifications may be necessary to eliminate
noise and vibration when connecting several exhaust
lines to a single plenum. Consult your Leybold sales or
service representative.

The outlet for the ventilation air is on the top of the DR Y-
VAC,; if necessary , you can place an exhaust hood over
the pump for certain clean-room applications.

Keep the exhaust line free of deposits. If the exhaust
flow becomes restricted, deposits often collect in the
DRYVAC.
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3 Operation

3.1 Start-up and Operation

Open the inert gas supply by energizing the solenoid of
the main inert gas supply valve; ensure that the inert gas
pressure is at least 4 bar (43 psig).

Open the cooling water supply
Switch ON the pump.

If the motor s circuit breaker trips when evacuating a
large vacuum chamber , pre-evacuate the chamber with
a small-diameter line (soft pump line).

3.2 Shutdown

Note: Refer to Appendix A for the shutdown procedure
for processes that generate particles.

We recommend that you operate the DR YVAC continu-
ously . Allow it to continue operating overnight with its in-
let closed to avoid corrosion during idle periods.

To shutdown, close the valve to the vacuum chamber
and purge the pump with inert gas by allowing it to run
for an additional 15 minutes. Then switch OFF the pump
and close the water supply

Warnings
During operation, the pump's tem-
perature can exceed 100°C (212°F).
Always allow the pump to cool down
before removing it from the system
or before opening its housing.

If the DRYVAC previously pumped
hazardous gas, take appropriate pre-
cautions before opening the intake
or exhaust.

@

If you continue to purge the pump
with inert gas after shutdown, avoid
exceeding a pressure of 1.5 bar

(7 psig).

If the DR YVAC will be shutdown for an extended period,
seal its intake and exhaust ports, and purge it with inert
gas at a pressure of 1,000 mbar (760 Torr).

Refer Section 3.3 if the DR YVAC will be disconnected
from the system.
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3.3 Storing and Shipping

Shutdown the pump as described in Section 3.2.

Warnings
During operation, the pump's tem-
perature can exceed 100°C (212°F).
Always allow the pump to cool down
before removing it from the system
or before opening its housing.

If the DRYVAC previously pumped
hazardous gas, take appropriate pre-
@ cautions before opening the intake
or exhaust.

@

To avoid health hazards and corrosion damage when the
DRYVAC is detached from the system, place dry canis-
ters onto the pump’ sinlet to protect the pump’ s interior
from moisture. Then, seal the DR YVAC's intake and ex-
haust ports. You can reuse the shipping seals that were
originally on the pump (see Figure 1  1); but you must use
new dry canisters (P/N 200-78-563).

Caution Always drain the cooling water be-

fore storing or shipping the pump.
Failure to drain the water can result
in the water freezing and bursting the
pump housing.

Draining Water From the DRYVAC 100P
1. Turn of fthe water supply .

2. Open the four 1/4-turn retaining clips on the rear
panel, and take of fthe panel.

3. Completely open the thermostat valve (setting less
than 1). Disconnect the cooling water hoses and
drain the water . Blow compressed air through the
water discharge to remove any remaining water

4. Reinstall the rear panel.

Draining Water From the DRYVAC 25P and 50P
1. Turn of f the water supply .

2. Open all necessary 1/4-turn retaining clips and
take of f the rear panel and the top covers.

3. Unscrew the hex socket screws at the bottom of
the left-side panel and remove the panel.
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Figure12 DRYVAC 25/50P Water Drain Plug

4. Completely open the thermostat valve (setting
less than 1). Then disconnect the cooling water
hoses; remove the M12x1.5 plugscrew (12/1); and
let the water drain out. Blow compressed air
through the water discharge to remove any
remaining water .

5. Reinstall the plug screw , the side panel, the top
covers, and the rear panel.

Service by Leybold

If you ship a pump to Leybold, be sure to indicate
whether the pump is free of substances that could be
hazardous to health or if it is contaminated. If it is con-
taminated, indicate the nature of the hazard.

You must complete the form at the back of this
manual before sending any equipment to Leybold.
Attach the form to the pump or enclose it with the

GA 01.414/2.02 - 1/97

pump. This statement detailing the contamination is
required to satisfy legal requirement and to protect
our employees.

Leybold will return to the sender any pumps that are
not accompanied by a contamination statement.

Pack the pump so that it cannot be damaged during
shipping. The pump must also be shipped either in a gas
tight container or sealed in plastic so that no contami-
nants can escape from the packaging.
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4 Maintenance

4.1 Routine Maintenance

The DRYVAC may require rebuilding periodically de-
pending on your application and your production cycle.
In some installations, the rebuild interval may vary from
12 to 24 months. If you seldom need to clean the inlet
and exhaust lines, then the rebuild interval could be
longer . Contact your Leybold service center for rec-
ommendations on rebuild intervals for your particu-
lar installation. Also ask about the service options
available in your region.

Typically , the only other routine maintenance is replac-
ing the exhaust silencer if it becomes clogged (see Sec-
tion 4.2).

All work must be done by suitably trained personnel.
Maintenance or repair done by inexperienced personnel
may affect the life and performance of the pump and
may void the warranty .

Before doing any maintenance or repair , shutdown the
pump as described in Section 3.2 and disconnect it from
the system.

Caution Always drain the cooling water be-
fore storing or shipping the pump.
Failure to drain the water can result
in the water freezing and bursting the

pump housing.

If the pump will be returned to Leybold, it must be accom-
panied by alisting of all hazardous substances which might
be present in or around it. Complete the form at the back of
this manual before sending any equipment to Leybold. Re-
fer to Section 3.3 to prepare the pump for shipping.

4.2 Replacing the Exhaust
Silencer

If the exhaust silencer starts to become clogged, the
“Warning” exhaust pressure switch will open. The pump
can continue to operate under this warning condition, but
steps should be taken to service the exhaust silencer as
soon as possible.
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If the exhaust silencer becomes clogged to the point
where the “Alarm” exhaust pressure switch opens, then
the pump must be shut down, and the exhaust silencer
serviced immediately .

Refer to Item 3 of the troubleshooting chart for other
possible causes of excessive exhaust pressure.

For particulate/vapor generating processes, we rec-
ommend checking the exhaust silencer and silencer
flange monthly . Install a new silencer (P/N 13750) and
clean the silencer flange if you find significant accumu-
lation of contaminants.

Warnings
During operation, the pump’s tem-
perature can exceed 100 °C (212°F).
Always allow the pump to cool down
before removing it from the system
or before opening its housing.

If the DRYVAC previously pumped
hazardous gas, take appropriate pre-
cautions before opening the intake
or exhaust.

§

If necessary, use gloves, a respirator
and/or protective clothing and work
under an exhaust hood.

Change the exhaust silencer (P/N 137 50) as follows:

1. Open the four 1/4-turn retaining clips and take of f
the rear panel.

2. Use the Allen key supplied with the silencer and a
17-mm wrench to unscrew the exhaust silencer (2/4).

3. Unscrew the shipping cover from the new exhaust
silencer .

4. Apply PFPE grease on the gasket of the new exhaust
silencer .

5. Install the exhaust silencer and tighten it to 25 Nm
(18 Ib-ft).

The shipping cover can be used to seal the old exhaust
silencer .

Caution Comply with local environmental
regulations when disposing of the

old exhaust silencer.

GA 01.414/2.02 - 1/97



Section 5— Troubleshooting

DRYVAC 25/50/100 P Manual

5 Troubleshooting

) . . Refer-
Symptom Possible cause Recommended corrective action .
ences
1.1 Pumpdoesnot | Motor circuitbreaker is off. Check setting of motor breaker. Turn ON the 2.3.2
start. breaker.
Errorin power connection. Checkwiring and repair. Check the voltage at your 2.3.2
AC power source.
See Symptom 2, 3, 4 or 5 below. See notes on malfunction 2, 3, 4 or 5.
Pump has seized causing the motor Repairthe pump. Service
circuitbreaker to open at start-up.
Motor malfunction. Repair or replace the motor. Service
1.2 Pumprunsup Direction of rotation iswrong. Ifthe Disconnectthe pump from your AC power source. 2.5
brieflyandthen | oil pressure switchis connected as Interchange two of three inputleads.
shutsdown. describedin Section 2.3.1, the pump
will shutdown after runninginthe
wrong direction for 3 seconds.
2. Pumptempera- Intake pressure istoo highin Modify the system. 1.2
tureistoo high. continuous operation.
The“Warning” Processgasistoo hot. Modify the process.
thermal switch
openstoalertthe | Ambienttemperatureistoo high. Change site or supply cooler air.
operator thatthe
pump tempera- Cooling airisrestricted. Cleanthe ventilation grids and cooling air chan-
tureisabove nels. Increase the distance between the vent grids
normal. When andthe walls.
the“Alarm”
thermal switch Toomuchfrictioninside the pump. Repairthe pump. Service
opens, the pump
must be shut Cooling waterinletis notopen. Openthe cooling water supply. 3.1
down.
Cooling water pressure is too low. Ensure sufficient supply of cooling water. 1.2
Lime depositsin cooling water Repairthe pump. Service
channelsinside the pump. [During
normal operation, the cooling water
temperature will be below 70°C
(158°F). Atthese temperatures,
deposits formvery slowly. Early
cloggingis anindication of some
operational difficulty.]
Dirtdepositsinthe pump’s cooling Dismantle the pump and clean the cooling water Service
water channels. channels.
Coolingwater lines connected Connectthe cooling water lines correctly. 2.4
incorrectly.
Switch, plug, or cord malfunction. Replace malfunctioning part. Service

* This column refers to the section in the Operating instructions that contains the applicable repair information.
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periodistoo
long. (Pumping
speedistolow.)

: : : Refer-
Symptom Possible cause Recommended corrective action .
ences
3. Exhaustpressure | Exhaustlineisclogged. Cleanthe exhaustline.
istoo high.
Exhaustsilenceris clogged. Replace the exhaustsilencer. 4.3
The“Warning”
pressure switch Exhaustlineistoolongor too Install ashorter or wider diameter exhaustline. 2.8
openstoalertthe | narrow.
operatorthatthe
exhaustpressure | Switch, plug, or cord malfunction. Replace malfunctioning part. Service
isabove normal.
Whenthe“Alarm”
pressure switch
opens, the pump
mustbe shut
down.
4. Oilpressureis Pumprotation directioninincorrect; Disconnectthe pump fromthe power supply. 2.5
too low. Switch see malfunction1.2. Interchange two phases atyour AC power source.
has opened.
Toolittle lubricantin the gearbox. Measure the lubricantlevel viathefill plug. The target Service
value is 6 to 9 mm ( Y/ato ¥sinch) for the 100P and
12 to 15 mm (/2 to 5/s inch) for the 25/50P.
Oil pump malfunction. Repair the oil pump. Service
Switch, plug, or cord malfunction. Replace malfunctioning part. Service
5. Motortempera- Intake pressureistoo highin Modify the system. 1.2
tureistoo high. continuous operation.
Switch has
opened. Exhaust pressure istoo high. Clean or modify the exhaustline. 2.8
Ambienttemperatureis too high. Change site or supply cooler air.
Coolingairisrestricted. Clean the ventilation grids and cooling air chan-
nels. Increase the distance between the vent grids
andthe walls.
Incorrect AC power connection. Wire the pump’s transformer to match the AC 2.3.2
power source.
Pump contaminated by deposits. Clean pump. Service
Switch, plug, or cord malfunction. Replace malfunctioning part. Service
6. Evacuation Intake line istoo long or too narrow. Install ashorter or wider diameter intake line. 2.7

Dirttrap atintake portis clogged.

Cleandirttrap.

Intake lineis leaking or dirty.

Seal or cleantheintake line.

* This column refers to the section in the Operating instructions that contains the applicable repair information.
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. . , Refer-
Symptom Possible cause Yecommended corrective action .
ences
7. Pumpdoesnot Unsuitable measurementprocedure Use correct measurement procedure with proper
reach ultimate ormeasuringinstrument. measuringinstrument. Check pressure directly at
pressure. pump intake port.
Pump has externalleak. Find leak and repair pump. Service
Evaporating liquids in pump. Measure the partial pressure of non-condensable
gases. Todo so, insertacryo trap between the
gauge and the intake port. If the ultimate pressure
is reached using this measurement, there are
liquids evaporating in the pump. A possible remedy
isto allow the pump to run for half an hour without
processload.
Vacuum vesselis leaking or dirty. Seal or clean vacuum vessel.
Intake lineis leaking or dirty. Seal or cleanthe intake line.
8. Pumpis ex- Motor bearingfailure. Repair or replaced the motor. Service
tremelyloud.
Bearing malfunction. Repair the pump. 2.8

Liquid “knocking" in pump. (Too
much liquidin pump.)

Install the exhaust line with adownward slope
away fromthe pump, orinstall a condensate trap.

* This column refers to the section in the Operating instructions that contains the applicable repair information.
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Appendix A

Shutdown for Particulate-Generating

Processes

Al The Problem

In many processes, a DR YVAC may accumulate par-
ticles as it cools during shutdown. Oftenthe DR YVAC is
then dif ficult or impossible to restart.

For this reason, we recommend avoiding shutdowns and
operating the pump continuously where possible. For ex-
ample, we recommend that the customer install a gate
valve between the chamber and the vacuum system;
this valve can be closed allowing the DR YVAC to oper-
ate while the OEM tool is being cleaned.

However , if the customer must shutdown the DR YVAC
for longer than 10 minutes, use the procedure in Section
A.lor A.2. The procedures in Section A.1 and A.2 are
not required for clean processes.

A2 Shutdown Procedure for Particulate-
Generating Processes

The following is the standard shutdown procedure for
processes that generate particles. If you must shutdown
the DRYVAC quickly , refer to Section A.3.

Notify the equipment user before starting the shutdown
procedure.

1. Shut of f all process gas but do not shut the customer's
inert-gas purge to the OEM tool.

2. Run the DR YVAC with inert-gas purging until all reac-
tive process gas is flushed from the pump.

3. Close the isolation valve on the process tool and on
the foreline if applicable; then allow the DR YVAC to
operate with inert-gas purging until you are sure that
all residual process gas has been removed. The time
needed depends on the process but in general, the
longer the better .

4. Perform steps 2 through 8 of Section A.3 to complete
the shutdown.
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A.3 Accelerated Shutdown Procedure

The following procedure accelerates the DR YVAC cool-
down so that process gases condense and are cleared
from the pump while it is operating. However , the accel-
erated cool-down results in particles condensing in the
DRYVAC which could cause wear

Notify the equipment user before starting the shutdown
procedure.

1. Shut of f all process gas but do not shut the customer's
inert-gas purge to the OEM tool. The water discharge
temperature should be about 130°F (55°C).

2. Open the thermostat valve a couple turns; then listen
for unusual motor noise. If the motor sounds like it is
straining, stop the cooling-water flow momentarily to
increase the temperature and reduce the particulate
load in the pump. Then, slowly reopen the thermostat
valve. Gradually open the thermostat valve a couple
turns at a time until it is open all the way past the
0 mark.

3. Allow the DR YVAC to continue operating without pro-
cess gas, and with full water flow and inert-gas purge
until the discharge water temperature reaches about
110°F (45°C).

4. Close the isolation valve on the process tool and on
the foreline if applicable; and allow the DR YVAC to
operate until the cooling water discharge stabilizes at
about 80°F (27°C). Then switch of f the DRYVAC
motor .

5. After the DR YVAC's motor shuts of f, proceed as
follows:

a. Allow the DR YVAC to cool for 5 minutes while the
cooling water continues to flow through the
DRYVAC.

b. Then, switch ON the DR YVAC motor for 5 seconds
to clear away reacted process build-up and switch
off the power again.
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c. Repeat Steps 5a and 5b a second time.

d. Manually rotate the motor fan to check if it turns
freely . If you feel any binding as you rotate the fan,
repeat Steps 5a and 5b until the motor fans rotates
easily. Normally you can rotate the fan using a
small screwdriver or a 5-mm allen wrench on the
allen set screw in the center of the fan.

e. Compare the temperature of the water inlet and the
water discharge. They should be about the same
temperature. If the discharge water is warmer than
the inlet water , repeat Steps 5a, 5b, and 5d until
the discharge water cools.

6. After the pump has been shutdown for about 1/2 hour
manually rotate the motor fan again to check if it turns
freely. If you feel any binding as you rotate the fan,
switch on the motor for 5 seconds and repeat Step 5
until the motor fans rotates easily

7. Allow full cooling-water flow through the DR YVAC
until you are ready to restart it. Reset the thermostat
valve to the recommended setting for your process
when restarting the DR YVAC.

8. If you will be disconnecting the inlet or exhaust line for
maintenance, purge the DR YVAC with inert gas and
then seal its inlet and exhaust ports. This prevents
moisture or air from corroding the pump's interior or
from reacting with process deposits. If you will be
storing or shipping the pump, place a dry canister
(P/N 200 78 563) onto the inlet screen before sealing
the inlet.
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