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MODELS AFFECTED:
Carrier:  19XR and 19XRT Compressors

PURPOSE:

This bulletin describes the correct impeller spacing procedure and clearance for the 19XR and 19XRT compressors.  Revisions are in italics.

INFORMATION:
The 19XR impeller spacing procedure is very similar to that of the 19XL, but there are important differences outlined below along with the correct spacing for each individual compressor build.  The clearance dimension is dependent on the compressor frame size regardless of whether an energy recovery turbine is installed or not.  The frame size information is found in the unit model number.  The tenth position indicates the compressor frame size, and the twelfth position denotes the diameter of the impeller.

	Position

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	1
	9
	X
	R
	-
	3
	7
	3
	7
	3
	2
	2
	C
	D
	H
	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 1 - 19XR Model Code Designation

The impeller blades are relieved slightly from the shroud contour at the discharge tips requiring a “spacer tool” (shim stock) to be used to allow the impeller to sit squarely in the shroud while the impeller shim thickness is determined. 

Table 2 correlates the compressor frame size and diameter code with the three significant measurements needed to properly space and check during the assembly procedure.

The spacer and slinger (shown in Fig. 4) must be held firmly against the shaft shoulder and then the slinger against the counter-thrust bearing surface, in order to obtain the proper measurements.  The following tools are available to make shim calculation measurements easier.  A piece of pipe can be substituted for the clamping tool.  

Table 1 - Impeller Clamping Tool Usage

	
	
	
	Used on

	Tool No.
	Description
	Qty
	02XR2
	02XR/XRT3
	02XR4
	02XR5

	TS-425
	Clamp Fixture
	1
	X
	
	
	

	TS-426
	Clamp Fixture
	1
	
	X
	
	

	TS-427
	Clamp Fixture
	1
	
	
	X
	

	TS-428
	Clamp Fixture
	1
	
	
	
	X


Procedure:
1. Set the shroud on a flat surface as shown in Figure 3.

2. From Table 2 using the frame size and diameter code, determine the “spacer tool” thickness.

3. Obtain three small sections of shim stock of the thickness found in step 2.

4. Place the impeller into the shroud with the blades of the impeller supported by the shim stock.  Place the shim stock approximately 120° apart as close to the tip of the impeller as possible.  See Figure 3.  If the impeller doesn’t drop deeply enough for the blades to touch the shim stock see Addendum, Page 6.

5. Gently move the impeller back and forth in the shroud to insure the impeller is not bottomed out in the shroud.  Do not rotate the blade in the shroud; damage to the impeller will result.

6. Using a precision straight edge lying across the back of the impeller, measure from the top side of the straight edge to the shroud mounting surface.  Do this in several places and take the average as the Dimension “A”.  This is worksheet Dimension “A” on Figure 3.

7. Measure from the top side of the straight edge to the hub counter bore.  Again, measure this in several places and take the average as the Dimension “B”.  This is worksheet Dimension “B” on Figure 3.

8. Subtract “B” from “A”, and enter the result in the “A - B” space provided.

9. Install the clamp fixture, if available, tightening the bolt to 25 ft-lbs (33.9 N-m).  Using a precision straight edge across the face of the diffuser, measure from the outer surface of the straight edge to the surface of the spacer.  Again, measure this in several places and take the average as the Dimension “C”.  This measurement should be taken while the shaft is held firmly in the counter-thrust position.  (19XR3 compressors with rolling element bearings have no thrust float).  This is worksheet Dimension “C” on Figure 4.

10. Subtract the thickness of the straight edge, Dimension “E” from Dimension “C” and enter it on the worksheet for Dimension “D”.

11. Subtract “A - B” from Dimension “D”.  This is the total hub to spacer ring clearance in the counter-thrust position.  Enter the dimension on the worksheet.

12. Subtract the measured thrust clearance.   (This will be 0 for 19XR3 compressors with rolling element bearings.)   

13. From Table 2 using the frame size and diameter code, determine the desired impeller clearance.  Enter this value on the worksheet.

14. Determine the shim thickness by subtracting the result from step 13 from the value found in step 12.

15. Complete the installation of the impeller and shroud.  When installing the impeller, Do not heat the impeller over 275 °F (135 °C);  damage to the impeller will result.  Heat the 02XR2-02XR4 impellers uniformly.  Heat the 02XR5 impeller bore only.  Heating more than the bore of the 02XR5 impeller will cause the impeller to interfere with the labyrinth.  Hold the impeller tightly in place while it cools.  After it cools apply Loctite Removable Threadlocker 242 to a new impeller retaining bolt and tighten to:

	02XR2
	02XR/XRT3
	02XR4
	02XR5

	44 - 50 ft-lb

(59.6 - 67.8 N-m)
	55 - 65 ft-lb

(74.5 - 88.1 N-m)
	55 - 65 ft-lb

(74.5 - 88.1 N-m)
	160 - 180 ft-lb

(217 - 244 N-m)


16. Determine the impeller eye clearance from Table 2 using the compressor frame size.

17. Measure the radial impeller eye clearance as shown in Figure 2 in four equally spaced places at the impeller eye.  This value should fall in the range of the specified values, listed in Table 2.

18. Complete the installation.
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Figure 2 - Impeller Eye Clearance

Table 2 - Impeller Clearances

	Compressor

Frame
	Diameter

Code
	Spacer Tool
(Shim Stock)

Thickness
	Impeller Eye
Clearance

(Radial)
	Impeller Clearance

	2
	9
	0.003 (0.076)
	0.011 - 0.021

(0.279 - 0.533)
	0.019

(0.483)

	
	8
	0.002 (0.051)
	
	

	
	7
	0.002 (0.051)
	
	

	
	6
	0.001 (0.025)
	
	

	
	5
	0.001 (0.025)
	
	

	
	4
	0.001 (0.025)
	
	

	
	3
	0.001 (0.025)
	
	

	
	2
	0.001 (0.025)
	
	

	
	1
	0.001 (0.025)
	
	

	3
	9
	0.012 (0.304)
	0.010 - 0.024

(0.254 - 0.610)
	0.024

(0.610)

	
	8
	0.011 (0.279)
	
	

	
	7
	0.009 (0.229)
	
	

	
	6
	0.008 (0.203)
	
	

	
	5
	0.008 (0.203)
	
	

	
	4
	0.007 (0.178)
	
	

	
	3
	0.007 (0.178)
	
	

	
	2
	0.006 (0.152)
	
	

	
	1
	0.006 (0.152)
	
	

	4
	9
	0.011 (0.279)
	0.015 - 0.029

(0.381 - 0.737)
	0.030

(0.762)

	
	8
	0.010 (0.254)
	
	

	
	7
	0.010 (0.254)
	
	

	
	6
	0.007 (0.178)
	
	

	
	5
	0.005 (0.127)
	
	

	
	4
	0.005 (0.127)
	
	

	
	3
	0.004 (0.102)
	
	

	
	2
	0.004 (0.102)
	
	

	
	1
	0.004 (0.102)
	
	

	5
	9
	0.009 (0.229)
	0.023 - 0.037

(0.584 - 0.940)
	0.043

(1.092)

	
	8
	0.008 (0.203)
	
	

	
	7
	0.007 (0.178)
	
	

	
	6
	0.006 (0.152)
	
	

	
	5
	0.005 (0.127)
	
	

	
	4
	0.004 (0.102)
	
	

	
	3
	0.003 (0.076)
	
	

	
	2
	0.002 (0.051)
	
	

	
	1
	0.001 (0.025)
	
	


Note:
All dimensions in inches.  Dimensions shown in ( ) are in mm.

IMPELLER SPACING

(Shim Sizing)

                                  MEASUREMENTS TO BE TAKEN WITH THE IMPELLER SHAFT

IN COUNTER-THRUST POSITION

	Description
	Dimension
	Value

	Straight Edge to Shroud Flange


	“A”
	

	Straight Edge to Hub Counter Bore


	“B”
	

	Hub to Flange

  (calculated)
	“A” - “B”
	

	Diffuser to Spacer Ring (Top of Straight Edge)


	“C”
	

	Thickness of the Straight Edge


	“E”
	

	Diffuser to Spacer Ring

  (calculated)
	“C” - “E” = “D”
	

	Hub to Flange

  (calculated)
	“A” - “B”
	

	Total Clearance (Impeller to Spacer Ring)

  (calculated)
	“D” - (“A” - “B”)
	

	Subtract Measured Thrust Clearance  This is 0.0 if 19XR3 with rolling element bearings.

	
	

	Subtract Impeller Clearance (From Table 2)


	
	

	Shim Thickness Required


	
	


Addendum:

If the impeller tips do not rest on the spacer tools (shims) with the impeller seated in the shroud measure the average clearance at the tips with the impeller laying in the shroud.  Continue with calculations for impeller spacing to determine the impeller shim, with the impeller laying in the shroud as is.

Add the difference between the measured average clearance and the spacer tool thickness to the impeller shim.   This moves the impeller tips towards the shroud and provides the correct tip clearance. If this difference is greater than .020”, contact Service Engineering before proceeding.

The impeller may rub slightly during the first start, but should cause no further damage to the blades.
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Figure 3 - Impeller/Shroud Dimensions
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Figure 4 - Impeller Depth Dimensions
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