4. Maintenance 4.3 Disassembly

Step 1
Before disassembling the pump refer to safety
precautions. See exploded view drawings (chapter 6).

Removing rotorcase cover
1. Remove rotorcase cover screws (10) and cover (12).
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Step 2 Q

Removing rotors

1. Insert a plastic/wooden block between the two rotors (17)
to stop them turning.

2. Remove rotor nuts (22), rotor nut O-rings (20) and rotors.

3. Remove the rotorcase cover O-ring (11) and spline sealing
O-rings (18) if these are to be replaced.

Plastic or
wooden block ™

Step 3
Removing primary seal components
Please see section 4.5 for seal removal.

Step 4

Removing rotorcase

1. Remove the rotorcase retention screws (3).

2. Tap both sides of the rotorcase (9) with a soft hammer.

3. Take care not to allow the rotorcase to drop onto the
shafts during the removal process.
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Step 5

Removing canister

1. Place a tray under the canister (5) to collect the waste
lubricant.

2. Remove the four canister retaining screws (6) and allow
lubricant to drain.

3. Remove canister from the bearing housing (1) which is
sealed with an O-ring (21). To assist in removal a
suitable lever can be used in the slots provided.

4. Remove the canister O-ring (21) if this needs to be
replaced.
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Step 6

Canister lip seal removal

Extract the lip seal (7) from the seal retainer. It is essential to
renew the lip seal prior to assembly.
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Step 7

Removing timing gears /@

1. Loosen the bearing nuts (30) with a ‘C’ spanner by 9
tapping sharply.

2. Remove the torque locking assembly screws (40) in
several stages (do not fully undo each screw on the first
stage of screw removal).

3. Insert the screws into the threaded holes in the assem-
bly flange and gradually tighten in a crossed sequence
until the back cone is released.

4. Slide timing gears (36) off the shafts (24 and 25).
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Step 8

Shaft assembly removal

1. Remove bearing nuts (30) with a ‘sharp tap’ on a ‘C’
spanner (see also drawing shown in step 7).

2. Using a soft hammer gently tap the rear end of each
shaft to remove through the front of the bearing
housing, supporting each shaft during removal. As
the shaft is removed the bearing housing lip seal (16)
and rear bearing (26) will also be removed.

3. Remove lip seal from shaft. It is essential to renew the lip
seal prior to assembly.
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Step 9

1

Bearing removal
. Mount the shaft vertically in a press (rotor part of the
shaft down) with a tool positively located against the

front bearing inner ring with rolling elements as shown, 7
and apply pressure to the top of the shaft so that the
shaft moves through the bearings.

From bearing housing tap the outer bearing rings (front
and back) and remove shims (27). Renew bearings if
removed from the shafts for any reason.
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4, Maintenance

Take care not to damage shaft surfaces, in particular where bearings and lipseals will be located
Ensure all fastenings are tightened to the torque settings as shown in Technical Data (section 5).

Step 1

Fitting bearings to shafts

1. Apply an anti-seize compound to the shaft bearing
surfaces.

2. Place each shaft vertically in a press and fit the front
bearing inner ring with rolling elements.
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Step 2

Fitting bearings to housing

1. Apply an anti-seize compound to the bearing bores in
the bearing housing.

2. Press or gently tap the rear bearing outer rings into the
rear bearing bores.

3. Turn the bearing housing over and place one shim (27)
of 0.10 mm thickness against the abutment shoulder of
each front bearing bore.

4. Press or gently tap the front bearing outer rings into the
front bearing bores.
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Step 3 2
Fitting shaft assemblies —vUg
1. Pass the shaft through the front of the top bearing bores (rear part of the

shaft first), so front bearing inner ring with rolling elements fits into front

bearing outer ring placed in bearing housing.

2. Hold in place and slide the rear bearing inner ring with rolling elements over the
shaft and into the rear bearing outer ring placed in bearing housing (see drawings
above).

3. Apply a locking compound to the bearing nut thread.

4. Fit the bearing nut (30) using a ‘C’ spanner and tighten to remove all axial and radial
movement.

5. Rotate the shafts several times to seat the bearings and check rolling torque to the

recommended torque value as follows:
Model 22/23 is 2 - 3 Ibin (0.23 - 0.34 Nm)
Model 32/33 is 4.5 - 5.5 Ibin (0.51 - 0.62 Nm)
Model 42/43is 5 - 6 lbin (0.57 - 0.68 Nm)

6. Repeat steps 1, 2, 3 & 4 for the other shaft.
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Step 4

Fitting rotorcase

Fit the rotorcase (9) to the bearing housing (1) and tighten the
rotorcase retention screws (3) to the recommended torque
value.
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Take care not to damage shaft surfaces, in particular where bearings and lipseals will be located
Ensure all fastenings are tightened to the torque settings as shown in Technical Data (section 5).

Step 5

Fitting rotors

5.1. Fit rotors (17) onto the shafts with both dimpled rotor
master lobes in the 6 - 12 o’clock position for horizon
tally ported pumps or the 3 - 9 o’clock position for
vertically ported pumps. It is recommended for the
rotor on the drive shaft (24) that the rotor dimple aligns
with the drive shaft keyway.
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5.2.

Fit rotor nuts (22) to shafts - Use a plastic/wooden block be-
tween the rotors to stop them turning and tighten the rotor nuts
(22) to the recommended torque value (see table 5.1.3).
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5.3.

Using feeler gauges measure the back clearance behind each
rotor lobe and rotorcase. Refer to Pumphead Clearance In-
formation (section 5.2). If incorrect, remove rotors, rotorcase,
shafts and front bearings, and adjust shim (27) thickness to
give correct back clearance.
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Step 6

Fitting timing gears

1. Lightly lubricate with oil both rear shaft diameters.

2. Lightly lubricate torque locking assemblies (40) with oil
and fit to timing gears.

3. Slide timing gear assemblies (36 and 40) onto shafts.
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Take care not to damage shaft surfaces, in particular where bearings and lipseals will be located
Ensure all fastenings are tightened to the torque settings as shown in Technical Data (section 5).

Step 7

Setting timing

Tighten one torque locking assembly only to the recommended
torque figure, allowing rotation of the shaft in the other gear
for timing adjustment. Screws should be tightened gradually
in a diametrically opposite sequence.
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Step 8

Adjusting rotor timing

1. Turn the shaft so that the rotors are in new positions
as shown.

2. Squeeze the rotors together and using feeler gauges
check the minimum mesh clearance is within
specification. Refer to Pumphead Clearance Information
(section 5.2).

3. Tighten the other torque locking assembly to the
recommended torque figure.

4. Confirm timing is correct as described in step 8.

5. Remove rotor nuts and rotors.

0

Step 9

Fitting bearing housing lip seals

1. Lightly lubricate lip seals (16) with compatible lubricant.

2. Slide lip seals over shafts and tap into bearing bore.
Ensure lip seals are not damaged when sliding them
onto the shafts.
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Step 10

Fitting spline sealing O-rings

Lightly lubricate spline sealing O-rings (18) and fit over shaft
splines to locate against the rotor abutment shoulder.
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Take care not to damage shaft surfaces, in particular where bearings and lipseals will be located
Ensure all fastenings are tightened to the torque settings as shown in Technical Data (section 5).

Step 11
Fitting mechanical seals
Refer to section 4.5 for seal fitting instructions.

Step 12

Fitting rotors

1. Fitrotors onto the shafts with both dimpled rotor master
lobes in the 6 - 12 o’clock position for horizontally ported
pumps or the 3 - 9 o’clock position for vertically ported
pumps. For the rotor on the drive shaft the rotor dimple
should be aligned with the drive shaft keyway.

2. Lightly lubricate the rotor nuts O-rings (20) and fit to rotors.

3. Fit rotor nuts to shafts.
Use a plastic/wooden block between the rotors to stop them
turning and tighten the rotor retention nuts to the
recommended torque figure.

4. Check clearances. Refer to Pumphead Clearance
Information (section 5.2).

Step 13

Fitting rotorcase cover

1. Lightly smear rotorcase cover O-ring (11) with com-
patible lubricant and fit to rotorcase.

2. Fit rotorcase cover onto rotorcase and tighten rotorcase
cover screws (3) to the recommended torque value.
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Step 14

Fitting canister and lip seal

1. Lightly lubricate canister O-ring (21) and fit into
O-ring groove of bearing housing (1).

2. Fit lip seal (7) into the seal retainer that is fitted to the
canister.

3. Smear oil on the inner lip of the lip seal and carefully
slide the canister over the shaft to locate with the
bearing housing by aligning screw holes. Fit and
tighten screws (6) to the recommended torque figure.
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Take care not to damage shaft surfaces, in particular where bearings and lipseals will be located
Ensure all fastenings are tightened to the torque settings as shown in Technical Data (section 5).

Step 15

Adding lubrication

1. Remove both plastic blanking plugs on the bearing
housing to expose screws to be removed.

2. Pour the recommended grease lubricant into the tapped
hole.

3. Replace screws and plastic blanking plugs.

TD 246-039
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4.5 Primary seals removal and fitting

4.5.1 EasyFit Single mechanical seal

Mechanical seals are fragile. Take extreme care when handling.
Clean components before fitting, checking there is no
damage to sealing faces. New elastomer parts should be
fitted during assembly.

The ‘EasyFit’ mechanical seal is completely front loading
without need of removing rotorcase for access or replace-
ment. The seal setting distance is pre-set.

Item Description

101 Wave spring

102 Rotary seal ring O-ring

103 ‘L’ cup seal

104 Rotary seal drive ring

105 Rotary seal ring

106 Stationary seal drive ring

107 Stationary seal ring
Step 1

Seal removal

1. Remove rotorcase cover, rotor nuts, rotors and
gland guards.

2. Extract the rotary seal ring (105), rotary seal drive ring
(104), wave spring (101) and rotary seal ring O-ring (102)
from the rear of the rotor.

Take extreme care whilst extracting rotary seal ring.

3. Gently ease the stationary seal assembly from the
rotorcase using a suitable lever against the stationary
seal drive ring (106) extrusions reachable from the back
of the rotorcase.

Step 2
Seal fitting

1. Lightly lubricate ‘L’ seal (103) and fit onto the stationary seal ring (107).

2. Fit drive ring to ‘L’ cup seal ring assembly by aligning the flats on the stationary seal drive ring (106) and stationary seal ring.
3. Gently press the stationary seal ring assembly into the rotorcase bore ensuring that the anti-rotation extrusions in the

stationary seal drive ring (106) align with the slots in the rotorcase.

Fit wave spring (101) into the rear bore of the rotor.

Lightly lubricate rotary seal ring O-ring and fit into the rear bore of the rotor

4.
5. Fit rotary seal drive ring (104) into rear bore of the rotor ensuring that the anti-rotation extrusions locate in the slots in the rotor.
6
7

. Align the two flats on the rotary seal ring (105) with the drive flats in the drive ring and gently press the rotary seal ring into

the rear bore of the rotor, through the rotary seal ring O-ring (102).

8. Wipe clean the sealing faces with solvent and fit gland guards, rotors, rotor nuts and rotorcase cover.
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4.5.2 EasyFit Single Flushed mechanical seal

Mechanical seals are fragile. Take extreme care when handling.

Clean components before fitting, checking there is no 101
damage to sealing faces. New elastomeric parts should be

fitted during assembly. @\

ment. The seal setting distance is pre-set.
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[tem Description
101 Wave spring
102 Rotary seal ring O-ring
103 ‘L’ cup seal
104 Rotary seal drive ring
105 Rotary seal ring
106 Stationary seal drive ring
107 Stationary seal ring
108 Seal housing
109 Seal housing stud
110 Seal housing nut
111 Lip Seal

Step 1

Seal removal

1.
2.

h o
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Remove rotorcase cover, rotor nuts, rotors and gland guards.

Extract the rotary seal ring (105), rotary seal drive ring (104), wave spring (101) and rotary seal ring O-ring (102) from the
rear of the rotor. Take extreme care whilst extracting rotary seal ring.

Drain seal housing (108) for any liquid and dispose drained liquid in accordance to existing legislation.

If only the mechanical seals are to be replaced, a suitable lever can be used to gently ease the stationary seal assembly
from the rotorcase.

If complete disassembly of the flushed seal components is necessary, remove the rotorcase complete with seal housing.
Undo the seal housing retention nuts.

Remove the seal housings and extract the lip seals from the seal housings.

Remove the seal housing O-ring from the rotorcase.

Gently ease the stationary seal assembly from the rotorcase using a suitable lever against the stationary seal drive ring
extrusions reachable from the back of the rotorcase.

Step 2
Seal fitting

1.

12.

Lightly lubricate ‘L’ cup seal (103) and fit onto the stationary seal ring (107).

Fit stationary seal drive ring (106) to ‘L’ cup seal face assembly by aligning the flats on the stationary seal drive ring and
stationary seal ring.

Gently press the stationary seal drive ring assembly into the rotorcase bore ensuring that the anti-rotation extrusions in
the stationary seal drive ring align with the slots in the rotorcase.

If the rotorcase has been removed, lightly lubricate the seal housing O-rings and fit to the rotorcase.

Press new lip seals into the seal housings.

Fit seal housings to the rotorcase and tighten the seal housing retention nuts to the recommended torque figure.

Refit the rotorcase to the bearing housing.

Fit wave spring (101) into the rear bore of the rotor.

Fit rotary seal drive ring (104) into rear bore of the rotor ensuring that the anti-rotation extrusions locate in the slots in the
rotor.

. Lightly lubricate rotay seal ring O-ring elastomer and fit into the rear bore of the rotor
. Align the two flats on the rotary seal ring (105) with the drive flats in the rotary seal drive ring (104) and gently press the

rotary seal ring into the rear bore of the rotor, through the rotary seal ring O-ring (102). On the front face of the seal ring
there is an alignment mark to show the position of the flats on the rear face.
Wipe clean the sealing faces with solvent and fit gland guards, rotors, rotor nuts and rotorcase cover.




4. Maintenance 4.6 Troubleshooting
Problem
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° ° Incorrect direction of rotation. Reverse motor.
(] Pump not primed. Expel gas from suction line and pumping chamber and
introduce fluid.
Increase suction line diameter.
LA A AN [} [ ] Insufficient NPSH available. Increase suction head.
Simplify suction line configuration and reduce length.
Reduce pump speed.
Increase suction line diameter.
oojeo (o ° Fluid vaporising in suction line. Increase suction head.
Simplify suction line configuration and reduce length.
Reduce pump speed.
olo|® o0 [J Air entering suction line. Remake pipework joints.
o0 o0 0 ) Strainer or filter blocked. Service fittings.
Increase fluid temperature.
) o|o/o|o0 |0 Fluid viscosity above rated figure.  Decrease pump speed.
Check seal face viscosity limitations.
L) ) Fluid viscosity below rated figure. Decrease fluid temperature.
Increase pump speed.
[ eol® ® | Fluid temp. above rated figure. Reduce fluid temperature.
Check seal face and elastomer temp. limitations.
) o0 Fluid temp. below rated figure. Increase fluid temperature.
Clean the system.
oe ® | ® | Unexpected solids in fluid. Fit strainer to suction line.
Discharge pressure above rated Check for obstructions i.e. closed valve.
eolo|® o|o/o/o0 0|0 ®(® | figure Service system and change to prevent problem recurring
Simplify discharge line to decrease pressure.
® | Seal flushing inadequate. Increase flush flow rate.
Check that flush fluid flows freely into seal area.
® (JCAC) Pump speed above rated figure. Decrease pump speed.
o0 Pump speed below rated figure. Increase pump speed.
Pump casing strained by Check alignment of pipes.
L] LI A K L] pipework. Fit flexible pipes or expansion fittings.
Support pipework.
® oe ® Flexible coupling misaligned. Check alignment and adjust mountings accordingly.
(ACIEICIE] [ Insecure pump driver mountings. Fit lock washers to slack fasteners and re-tighten.
o|ojo 0|0 ® | ® | Shaft bearing wear or failure. Refer to pump maker for advice and replacement parts.
o(eoo(oe [ Insufficient gearcase lubrication. Refer to pump maker’s instructions.
o0 oo o o0 ® Metal to metal contact of Check rated and duty pressures.
pumping element. Refer to pump maker.
® [J [ Worn pumping element. Fit new components.
[J [ J Sugction lift too high. Lower pump or raise liquid level.
® | Fluid pumped not compatible Use optional materials.
with materials used.
[ J No barrier in system to prevent Ensure discharge pipework higher than suction tank.
flow passing.
® | Pump allowed to run dry. Ensure system operation prevents this.
Fit single flushed mechanical seals.
o0 Faulty motor. Check and replace motor bearings.
[ Pumping element missing Fit pumping element.
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5.1.1 Lubrication

Pump Model Grease capacities
22 1.0
23 1.0
32 2.0
33 2.0
42 3.5
43 3.5

5.1.2 Weights
Pump Model Bare Shaft Pump Typical pump and drive unit
kg Ib kg Ib

22 20.5 45 67 148
23 21.5 47 72 168
32 33.5 74 125 276
33 34.5 76 128 282
42 60.0 132 215 474
43 63.0 139 218 481

5.1.3 Tool requirements

Description Tool required Pump Model
22 /23 32/33 42 /43
Screw, rotorcase cover (10) Socket Size (mm) 17 17 17
Torque Setting (Nm) 30 30 30
Torque Setting (Ibft) 22.1 22.1 22.7
Nut, rotor retention (22) Socket Size (mm) 24 24 36
Torque Setting (Nm) 80 120 160
Torque Setting (Ibft) 59.0 88.5 118.0
Screw, rotorcase retention (3) Key Size (mm) 6 6 6
Torque Setting (Nm) 20 20 20
Torque Setting (Ibft) 14.8 14.8 14.8
Screw, canister retention (6) Socket Size (mm) 8 8 8
Torque Setting (Nm) 5 ©) B
Torque Setting (Ibft) 3.7 3.7 3.7
Screw, torque locking assembly Key Size (mm) 5 5 5
Torque Setting (Nm) 17 17 17
Torque Setting (Ibft) 12.5 12.5 12.5
Screw, foot (58) Key Size (mm) 6 6 6
Torque Setting (Nm) 20 20 20
Torque Setting (Ibft) 14.8 14.8 14.8
Drain plug (45) Key Size (mm) 1/8 1/4 1/4




5. Technical data 5.2 Pumphead Clearance information

Radial
Clearance

Front — — Back |_|_(

Clearance Clearance

Minimum mesh clearance at any mesh position.
All dimensions in milimeters

Pump Front Back Radial Minimum Mesh
model Clearance Clearance Clearance Trilobe
22 0.32 0.20 0.150 0.100
0.16 0.10 0,100
23 0.34 0.20 0.160 0.110
0.18 0.10 0.110
32 0.38 0.20 0.180 0.110
0.20 0.10 0.120
33 0.41 0.20 0.200 0.120
0.25 0.10 0.140
42 0.33 0.22 0.220 0.070
0.17 0.12 0.150
43 0.40 0.22 0.270 0.100
0.24 0.12 0.200




6.1 OptiLobe Pump Range

6. Parts list

Parts List

Pos. Denomination

1 Bearing housing

2 Dowel

3 Screw, rotorcase retention
5 Canister

6 Screw, canister retention
7 Lip seal, drive end

7A Carrier, lip seal

9 Rotorcase

10 Screw, rotorcase cover

11 ‘O’ Ring, rotorcase cover
12 Cover, rotorcase

16 Lip seal, gland end

17 Rotors

18 ‘O’ Ring, rotor sealing shaft end
20 ‘O’ Ring, rotor sealing nut end
21 ‘O’ Ring, canister

22 Nut, rotor retention

23 Key

24 Shaft, drive

25 Shaft, auxiliary

26 Bearing, rear

27 Shim, shaft abutment

30 Nut, bearing

31 Bearing, front

36 Timing gear

38 Torque locking assembly
40 Screw, torque locking assembly
49 Blanking plug

54 Foot

58 Screw, foot



6. Parts list 6.1 OptiLobe Pump Range

This page shows an exploded drawing and includes all items of the pump.

Exploded Drawing




How to contact Alfa Laval
Contact details for all countries are
continually updated on our website.
Please visit www.alfalaval.com to
access the information direct.





