�Purpose:



This bulletin describes the assembly and disassembly requirements for the variable diffuser portion of the 02XR5 compressor.



Information:



Item numbers are shown with reference to the attached diagrams.  Before assembly, all parts must be clean and free of any contaminants such as machining chips.



IMPORTANT:  The roller assemblies (Item 97) and the inner ring (Item 7) have an anodized coating and should not be exposed to harsh solvents.



In addition to the standard tools, the following tools will be needed for the assembly of diffuser ring assembly.

Table � SEQ Table \* ARABIC �1� - Additional Tools Required



Part No.�

Qty Req’d�Grainger Order

No. ***�

Description��TS-420�3��Outer Diffuser Guide Pins��TS-421�4��Shroud Guide Pins��TS-422�3��Diffuser Jacking Studs��TS-423�1��Shroud Rigging Shackle��TS-424�1 *��Inner Diffuser Torque Measurement Tool���3 **�1AC11�Feeler Gages (25 blade set)���1�1ARP7�Dial Torque Wrench, 0-75 in-lb.(0-90 cm-kg.), ¼” Drive���1�1ARR1�Dial Torque Wrench, 0-175 ft-lb.(0-24 m-kg), ½” Drive���1�1AH90�¼” Drive Standard Screw Driver Bit��	Note:    * - Optional

		** - A minimum of 3 are required to set-up the inner diffuser ring.

                    *** - Specific part number is not required.  Similar equivalent tools can be substituted.  Part numbers are from the Grainger 1997 Catalog No. 388.



Table � SEQ Table \* ARABIC �2� - Maximum Approximate Weight of Components

Part�Weight (lb.)�Weight (kg)��Outer Diffuser Ring (Item 3)�260�118��Inner Diffuser Ring (Item 7)�70�32��Impeller (Item 2)�40�18��Shroud (Item 1)�525�239��Suction Housing (Item 9)�1400�636��

This bulletin addresses the assembly and set-up of the split ring diffuser. Disassembly of the split ring diffuser can be done in the reverse order as described here.  As with any disassembly, mark all parts removed and store them in a secure place. Jacking Studs (TS-423) are listed for the easy removal of the outer diffuser ring.  As always, before any work begins be sure that the refrigerant has been removed or stored in a vessel and all electrical power has been disconnected and tagged open.  Before beginning this procedure, read all instructions carefully.



This procedure is written with the set-up of the split ring diffuser inside of the compressor.  The split ring diffuser can be set-up outside of the compressor and then installed.  There are a few minor differences in the assembly procedure if the split ring diffuser is assembled outside of the compressor.  If the diffuser is to be set-up outside of the compressor, perform steps 3 through 17 first, omitting steps 9 and 12.  Then perform steps 1 and 2, followed by the remainder of the procedure as listed.  The gear rack must be removed to insert a mounting bolt (step 2) behind the rack in the outer diffuser.



A list of parts by item number and name is below:



Table � SEQ Table \* ARABIC �3� - Component Listing

ITEM�COMPONENT NAME��1�SHROUD��2�IMPELLER��3�DIFFUSER, OUTER RING��7�DIFFUSER, INNER RING��9�HSG, SUCTION END ,VARIABLE DIFFUSER��11�TUBE ASY, IMPELLER TIP PRESSURE��12�O RING, 27.5 X 28 X .25��13�COUPLING, UNION��14�WASHER, 1/2 HARDENED��15�HEX HD SCREW, 3/4-10 X 2-1/2 LG��16�O RING, 31.94ID X 1/4��18�SCREW, HEX HEAD, 1-8 X 3 1/2 LG��19�O RING, 44 X 44 1/2 X 1/4��20�SCREW, SET, 3/4-10 X 1.00 LG��21�SCREW, HEX HEAD, 3/8-16 X 1-1/4 LG��22�O RING, 33 X 33 1/2 X 1/4��23�SCREW, HEX HEAD, 7/8-9 X 5-1/2 LG��24�BASE, COMPRESSOR��29�HSG ASY, SEAL, DIFFUSER DRIVE��32�WASHER, PLAIN, 3/8 SAE��36�O RING ��41�GEAR RACK, VARIABLE DIFFUSER��56�SCREW, SOCKET HEAD, 1/2-13 X 1-1/2 LG��58�BRACKET,SUPPORT, ACTUATOR��59�SCREW, HEX HEAD, 3/8-16 X 7/8 LG��60�SEALANT, THREAD��61�ADHESIVE, THREAD LOCKING��65�WASHER, PLAIN, 3/8��70�COUPLING, JAW TYPE��72�MOTOR, OPERATOR��73�SCREW, HEX HEAD, 1/4-20 X 1 LG��78�NUT, HEX, 1/4-20��80�WASHER, 7/8 HARDENED��97�WHEEL ASSEMBLY, VARIABLE  DIFFUSER��188�SCREW, TYPE B, #8-18 X 3/8 LG��191�FOOT, SUPPORT, VARIABLE DIFFUSER.��192�NUT, HEX, 1/2-13��197�WASHER, PLAIN, 1/4��198�CAM LOCK, ROLLER��199�SCREW, SOCKET HEAD, 3/8-16UNC X 4.00 LG��

Referring to � REF _Ref410707034 \* MERGEFORMAT �Figure 2�, install o-ring (Item 12) in the discharge wall of compressor base (Item 24) using a silicone based o-ring lubricant such as Parker “O” Lube.



Install o-ring (Item 22) in diffuser outer ring (Item 3) again using a silicone based o-ring lubricant.  Screw the Outer Diffuser Guide Pins (Service Tool TS-420) into diffuser wall and slide the outer ring (Item 3) into place.  Do not use threaded rod in place of the service tool.  Damage to the mounting holes in the outer ring will result.  Fasten in place using hex head bolts (Item 23) with thread locking compound, Loctite Removable Threadlocker 242 (Item 61) and hardened washers (Item 80).  Apply 415-590 ft-lb. (562-799 N-m) of torque to tighten the bolts.



�

Figure � SEQ Figure \* ARABIC �1� - Compressor Assembly

�

Figure � SEQ Figure \* ARABIC �2� - Diffuser/Impeller/Shroud Assembly



Coat the bore and end surfaces of roller assemblies (Item 97) with compressor oil.  Also, coat the outside surface of the eccentric portion of the roller adjusters (Item 198).



� INCLUDEPICTURE C:\\MSOFFICE\\WINWORD\\FILES\\BULLETIN\\COMP10.BMP \* MERGEFORMAT ���

Figure � SEQ Figure \* ARABIC �3� - Outer Diffuser Ring Assembly

Place a roller assembly (Item 97) into a pocket in the outer ring (Item 3).  Insert a roller adjuster (Item 198) and socket head roller mounting screw (Item 199) into the hole in the roller pocket and through the bore of the roller assembly (Item 97).  Install the other two rollers in the same manner.  The roller mounting screws (Item 199) should be only hand tight, that is, lightly contacting the roller adjusters (Item 198), allowing the adjusters to rotate freely.



Rotate the roller adjusters (Item 198) so that the indicator mark, on the top of the adjuster, is oriented radially outward and away from the compressor centerline.  This will move the rollers radially outward as far as possible, as shown in � REF _Ref412904162 \* MERGEFORMAT �Figure 4�.

�

Figure � SEQ Figure \* ARABIC �4� - Roller Cam Position



Prepare to install the inner ring (Item 7) by positioning it concentric with the outer ring (Item 3) and rotated such that the cutout for the rack (Item 41) is near the milled pocket in the outer ring (Item 3).  Use the indicator marks on the inner ring (Item 7) to further adjust the rotational position and assure alignment of the cutouts in the inner ring (Item 7) with the rollers (Item 97).  Do this by rotating the inner ring (Item 7) until the marks line up with the centerline of each roller mounting screw (Item 199).





�

�

Figure � SEQ Figure \* ARABIC �5� - Roller/Pocket Alignment

�� INCLUDEPICTURE C:\\MSOFFICE\\WINWORD\\FILES\\BULLETIN\\COMP12S.BMP \* MERGEFORMAT ���

Figure � SEQ Figure \* ARABIC �6� - Roller Assembly



�

Slide the inner ring (Item 7) into place within the outer ring (Item 3).  Rotate it back to the position where rack cutout is adjacent to the milled pocket.



Mount the gear rack (Item 41) onto the inner ring (Item 7).  Install rack mounting screws (Item 56) and washers (Item 14) but do not tighten.  Visually align the pipes of the inner ring (Item 7) and outer ring (Item 3).  In this position, slide the gear rack (Item 41) such that it rests against the downward side of the pocket in the outer ring (Item 3), as shown in � REF _Ref410723067 \* MERGEFORMAT �Figure 3�.  Tighten the rack mounting screws (Item 56) to 80-115 ft�lb. (108-156 N-m).



Preloading:



Move the inner ring (Item 7) until it is precisely concentric with the outer ring (Item 3) by using the lower two roller adjusters (Item 198) in the following manner.  Turn the two adjusters (Item 198) clockwise by hand until they are seated against the inner ring (Item 7).  The indicator mark, on each adjuster, should be oriented approximately perpendicular from a radial line drawn from the center of the assembly.



With a wrench, gradually turn the lower adjusters (Item 198) in increments of about 5 degrees, raising the inner ring (Item 7).  Using a feeler gage, measure inner ring (Item 7) to outer ring (Item 3) clearance repeatedly at numerous locations around the circumference until a uniform radial clearance in the range of 0.010-0.015 in (0.254-0.381 mm) is achieved.  If the diffuser set up is being performed outside of the compressor, measure the diametrical clearance at several points around the split ring assembly.  Divide the clearance by 2 to find the proper radial clearance value.



Use at least three sets of feeler gages set to the correct thickness to hold the inner ring (Item 7) in the desired concentric position in preparation for setting roller preload.  Do this by inserting a feeler gage of the proper thickness at the 12, 4 and 8 o’clock positions in the circumferential gap between inner ring (Item 7) and outer ring (Item 3).  It is easier to perform this procedure with 4 or 5 feeler gages.  If using more than 3 feeler gages, equally space them around the split line of the inner and outer diffuser ring.



Back off the lower two roller adjusters (Item 198) so that the rollers (Item 97) are just contacting the inner ring (Item 7).  That is, rotate the adjusters (Item 198) counter-clockwise to the point at which the rollers (Item 97) begin to come out of contact with the inner ring (Item 7) and rotate freely.



Turn the uppermost roller adjuster (Item 198) clockwise, by hand, until the roller is seated against the inner ring (Item 7).  All three roller adjusters (Item 198) should now be positioned so that they are lightly contacting the inner ring (Item 7).   If the diffuser ring assembly is being set-up outside of the compressor, position all three roller adjusters (Item 198) so that they are lightly contacting the inner ring (Item 7).



Using a numbering sequence designating the first roller pocket, moving clockwise starting from the rack (Item 41), as number one, apply a clockwise torque of 10 in-lb. (1.1 N-m) to each roller adjuster (Item 198) beginning with location one and moving in a clockwise direction to location two, then three.  Beginning at roller adjuster two, increase the applied clockwise torque to 15 in-lb. (1.7 N-m) and continue around the outer ring, applying the same torque to location three and then one. In like manner, apply 20 in-lb. (2.3 N-m) torque at roller adjuster number three followed by one and then two.



Lock each roller adjuster in position by tightening the socket head roller mounting screw (Item 199).  Hold the roller adjuster (Item 198) in position with a wrench while tightening the roller mounting screw (Item 199).  It is critical that the roller adjuster (Item 198) not be allowed to turn while the roller mounting screw (Item 199) is being tightened.  Tighten the roller mounting screw (Item 199) to 32-46 ft-lb. (43-62 N-m).



Remove the feeler gages. Using a torque wrench applied to one of the rack mounting screws (Item 56) and the handle aligned radially outward, measure the torque needed to rotate the inner ring (Item 7) in both directions.  The torque, measured at the mounting rack screws, should fall in the range of 450-500 in-lb. (50.8-56.5 N-m) as measured with a torque wrench.  If the measured value is beyond this range, repeat the preload procedure.



Recheck the clearance between rings.  If at any location around the circumference the clearance is outside the specified range, repeat the preload procedure.





�

Figure � SEQ Figure \* ARABIC �7� - Shroud Assembly

Seal/Pinion



Install the Variable Diffuser Foot Supports (Item 191) into the shroud (Item 1).  See � REF _Ref410707034 \* MERGEFORMAT �Figure 2� and � REF _Ref412703627 \* MERGEFORMAT �Figure 7�.  To install the shroud, the foot supports should be inserted into the shroud with the foot retracted against the shroud.  Plug the shroud jacking screw holes in the shroud with set screws (Item 20) and Loctite Removable Threadlocker 242 (Item 61).  The set screws (Item 20) should be flush with the shroud/diffuser mating surface.  If the set screws are not flush and protrude into the cavity, the assembly will not go together properly.



Install the impeller (Item 2) and then the shroud (Item 1).  Refer to the latest revision of Centrifugal Service Bulletin C9815, for proper spacing requirements.  Install o-ring (Item 16) in shroud (Item 1) again using a silicone based o-ring lubricant.  Screw guide pins (Service Tool TS-421) into outer diffuser wall and slide the shroud into place.  Do not use threaded rod in place of the service tool, due to the weight of the part.  Do not screw a guide pin into the top hole of the diffuser corresponding to the rigging point.  Connect the shroud rigging shackle (Service Tool TS-423) to the top mounting hole of the shroud.  Rig the shroud into place and fasten using hex head screws (Item 15) with thread locking compound, Loctite Removable Threadlocker 242 (Item 61).  Apply 260-370 ft�lbs (352-501 N-m) of torque to tighten the bolts.



Once the shroud is in place and secured, the foot supports must be adjusted.  Before adjusting the foot supports, be sure that the inner ring is completely seated in the outer ring.  To do this, using a screw driver screw the foot supports in to contact with the outer ring.  In a star pattern, hand tighten all of the foot supports.  This must be done to insure proper location of the inner diffuser ring.  Back one of the foot supports out of contact with the inner diffuser ring.  Using a torque wrench fitted with a screw driver blade, tighten the foot support so that it  is just in contact with the inner ring. Tighten the foot support to no more than 5-7 in-lbs. (0.56-0.79 N-m) total.  This can be accomplished by tightening the foot support to 5 in-lbs. (0.56 N-m).  Once the foot support is in place and tightened, install the jam nut (Item 192) with thread locking compound, Loctite Removable Threadlocker 242 (Item 61).  Holding the foot support (Item 191) with a torque wrench tighten the jam nut (Item 192) until the torque wrench reads negative 2 in-lbs. (0.22 N-m).  The two values together should not exceed the 5�7 in-lbs. (0.56-0.79 N-m) total.  Do not overtighten.  If more torque is applied, the foot support will cause the inner diffuser ring to bind.



Assemble the rotating stall pressure transducer piping (Item 11) using the fittings (Item 13).  See � REF _Ref412703627 \* MERGEFORMAT �Figure 7�.  If installing new fittings, use thread locking compound, Loctite Refrigerant Sealant 554 (Item 60) on the mating thread surfaces entering the shroud and compressor housing.



Install the suction housing (Item 9) with o-ring (Item 19) again using a silicone based o-ring lubricant.  See � REF _Ref412703709 \* MERGEFORMAT �Figure 1�.  Install the bolts (Item 18) and tighten to 410-580 ft-lbs (555-786 N-m).



Install pinion/seal housing assembly (Item 29) with o-ring (Item 36) again using a silicone based o-ring lubricant, into suction housing.  Hand tighten the mounting screws (Item 21) with washers (Item 32).

� INCLUDEPICTURE C:\\MSOFFICE\\WINWORD\\FILES\\BULLETIN\\COMP12Z.BMP \* MERGEFORMAT ���

Figure � SEQ Figure \* ARABIC �8� - Actuator Assembly





Rotate pinion shaft back and forth and check for gear/pinion backlash.  If there is backlash, loosen bolts and rotate housing.  The housing mounting bolt circle centerline and the shaft bore centerline are off set to allow for this adjustment.  The goal is to obtain zero backlash.  Do not apply excessive torque to check for backlash, this will rotate the gear/inner ring assembly.  After zero backlash is achieved, tighten mounting bolts (Item 21) to 22-31 ft-lb. (30-42 N-m).   These bolts should be tightened with Loctite Removable Threadlocker 242 (Item 61).



At this time, check to be sure that the assembly is not bound and can rotate freely.  Using the Inner Diffuser Torque Measurement Tool (TS-424), measure the torque required to move the inner ring.  The actuator (Item 72) has a rated running torque of 400 in-lbs. (45.2 N-m) at 103.5 VAC.  If this step is completed, be sure that the pinion shaft is rotated fully counter clockwise.  This will ensure that the gear rack (Item 41) is fully seated into the pocket of the outer ring (Item 3). 



Actuator / Pinion Shaft Alignment



Install actuator mounting bracket (Item 58) onto the suction housing (Item 9).



Mount the actuator (Item 72) onto the bracket (Item 58), using the bolts (Item 73), washers (Item 197), and nuts (Item 78).  Do not tighten the hardware.



Do not assemble the couplings (Item 70) on the shaft.



Align the shafts using the slotted holes in the bracket.  Mark the position of the actuator on the bracket (Item 58) and tighten the bracket mounting bolts (Item 59) and plain washer (Item 65) with Loctite Removable Threadlocker 242 (Item 61) to 22-31 ft-lbs. (30-42 N-m).  Maximum allowable misalignment parameters are as follows:

	Angular  - 0.5 degrees

	Parallel - 0.015 in (0.381 mm)



Positioning the pinion/coupling



Remove actuator from bracket.



Mark a line on the shaft at 0.75-0.81 in (19.05-20.6 mm) from the end.  Slide the coupling half up to the mark.  As indicated on the assembly drawing, if required, drill a hole at set screw location and tighten set screw until it bottoms out.



Rotate the pinion counter clockwise until it stops against the face in outer ring. This is the wide open position, corresponding to 0(.



Mount the actuator onto bracket aligned with previously marked position using the bolts (Item 73), washers (Item 197), and nuts (Item 78), with a threadlocking compound, Loctite Removable Threadlocker 242, (Item 61).  Tighten the hardware to 6-9 ft�lbs. (8-12 N-m).



Rotate the actuator shaft such that it corresponds to wide open milliamp output.  This can be done by disconnecting the milliamp signal from the actuator.  With control power on and without a signal, the actuator will move to its 0( position.



Mark a line on the shaft at 0.75-0.81 in. (19.05-20.6 mm) from the end.  Slide the coupling half up to the mark.  Rotate the coupling such that jaws are in line with the ones on pinion shaft coupling.  As indicated on the assembly drawing, if required, drill a hole at the set screw location and tighten set screw until it bottoms.



Assemble the Hytrel member between coupling jaws.



Reconnect the control signal to the actuator.



Calibrate the diffuser actuator, if necessary.  To do this access the SERVICE3 screen in PIC I, SETUP2 screen in PIC II control systems and scroll to Diffuser Full Span mA.  All of the variable diffuser actuators are shipped with a full scale (100% or 185( rotation) milliamp value stamped on the device.  Check to be sure that the value is entered for the “Diffuser Full Span mA” value.  The closed position of the diffuser and the actuator’s rotational value, of the diffuser is determined by each compressor build.  Determine the compressor build in the model number and the chart below.  The compressor build corresponds to positions 10-12 of the unit model number. 



Remove the milliamp signal from the actuator.  If there is control power to the actuator, this will cause the device to drive to the 0( position.  If the machine does not have a rotational measuring device, attach a pointer device to the shaft for the diffuser.  This can be done with a piece of sheet metal fastened to the shaft with a 2” hose clamp.  Mark the location of the pointer.  Reattach the milliamp signal and mark the final position and measure the angular travel.  The angular travel should match the setting in degrees listed in � REF _Ref412876550 \* MERGEFORMAT �Table 4�.



If the angular measurement does not correspond to the value listed in � REF _Ref412876550 \* MERGEFORMAT �Table 4�, first check the Diffuser Schedule in SERVICE3 in PIC I, SETUP2 in PIC II control systems to be sure that it is correct for this build.  If that is correct, check the “Diffuser Full Span mA” in SERVICE3 or SETUP2 for the value stamped on the actuator.  Finally, if all of these items are correct, adjust the “Diffuser Full Span mA”.  The angular rotation is based on a percent of the full 185° travel of the actuator.  For example, if the compressor build is a 566, the angular rotation should be 155( or 83.8%.  If when following the instructions above, the angular rotation measured is not 155(,  the schedule and the “Diffuser Full Span mA” setting should be checked.  If these are found to be correct, the “Diffuser Full Span mA” must be changed.  If the setting on the actuator is 20.9 mA, change the “Diffuser Full Span mA” by increasing or decreasing the value to increase or decrease the angular measurement is until it reads 155(.  The controller does not accept the new value until the screen is exited.  Once the correct full span mA is determined, check the actuator again to be certain of its calibration.  Mark the new setting on the actuator for future reference.  Once complete, be sure that the control signal is connected to the actuator.



Position��1�2�3�4�5�6�7�8�9�10�11�12�13�14�15�16�17�18��1�9�X�R�-�7�2�7�2�5�6�6�E�L�S�6�3�-��

	Positions 1-4:  	19XR - Evergreen Centrifugal Chiller

	Position 5:  		Turbine Designation

	Positions 6-7:  	Cooler Code

	Positions 8-9:  	Condenser Code

	Position 10:		Compressor Frame

	Position 11:		Impeller Shroud Code

	Position 12:		Impeller Diameter Code

	Position 13-14:	Motor Code

	Position 15:		Motor Efficiency

	Position 16-17:	Voltage Code

	Position 18:		Special Order Code

Figure � SEQ Figure \* ARABIC �9� - 19XR Model Code Designation



Table � SEQ Table \* ARABIC �4� - Diffuser Angular and Percent Travel Settings

Compressor�Diffuser (Full Closed)�Compressor�Diffuser (Full Closed)��Code�Angular Setting�% Setting�Code�Angular Setting�% Setting��501�175.0�94.6�561�152.5�82.4��502�175.0�94.6�562�155.0�83.8��503�175.0�94.6�563�155.0�83.8��504�175.0�94.6�564�155.0�83.8��505�175.0�94.6�565�155.0�83.8��506�177.5�95.9�566�155.0�83.8��507�177.5�95.9�567�155.0�83.8��508�175.0�94.6�568�155.0�83.8��509�175.0�94.6�569�155.0�83.8��521�115.0�62.2�571�152.5�82.4��522�117.5�63.5�572�155.0�83.8��523�117.5�63.5�573�155.0�83.8��524�117.5�63.5�574�155.0�83.8��525�117.5�63.5�575�155.0�83.8��526�117.5�63.5�576�155.0�83.8��527�117.5�63.5�577�155.0�83.8��528�120.0�64.9�578�155.0�83.8��529�120.0�64.9�579�155.0�83.8��531�115.0�62.2�581�170.0�91.9��532�117.5�63.5�582�170.0�91.9��533�117.5�63.5�583�170.0�91.9��534�117.5�63.5�584�172.5�93.2��535�117.5�63.5�585�172.5�93.2��536�117.5�63.5�586�172.5�93.2��537�117.5�63.5�587�172.5�93.2��538�120.0�64.9�588�172.5�93.2��539�120.0�64.9�589�172.5�93.2��541�137.5�74.3�591�170.0�91.9��542�140.0�75.7�592�170.0�91.9��543�140.0�75.7�593�170.0�91.9��544�137.5�74.3�594�172.5�93.2��545�137.5�74.3�595�172.5�93.2��546�137.5�74.3�596�172.5�93.2��547�137.5�74.3�597�172.5�93.2��548�137.5�74.3�598�172.5�93.2��549�137.5�74.3�599�172.5�93.2��551�137.5�74.3�����552�140.0�75.7�����553�140.0�75.7�����554�137.5�74.3�����555�137.5�74.3�����556�137.5�74.3�����557�137.5�74.3�����558�137.5�74.3�����559�137.5�74.3������

Figure � SEQ Figure \* ARABIC �10� - Compressor Assembly



� REF number \* MERGEFORMAT �C9823� - � REF title \* MERGEFORMAT �02XR5 Diffuser Ring Assembly and Set-up�

Page � PAGE �2�





02XR5 Diffuser Ring Assembly and Set-up��C9823����07/07/98����New���19XR��N/A��



File:  Compressors, Motor, Drive, Gear���������Thomas Pietrowicz���Alan M. Johnson������Mail Keys:  2.33A, 2.33B, 2.33D, 2.40, 2.40A, 2.40B, 2.40D, 2.40M, 2.46A, 5.25G��








