Field Repair of Economizers Flanges:  Checking for Flange Flatness, Alignment (parallelism), and Stress of the Economizer.

Note:  If the unit in question has experienced a history of economizer flange leaks and now is experiencing another leak at the same flange then please follow the instructions closely.  There can be only one issue or there can be a combination of issues regarding the alignment, flatness, and stresses associated with the economizer fitting.

Things like economizer mounting plates on newer units can also cause an alignment problem.

This fix is assuming that you have already confirmed a leak at one of the economizer flanges and proven them with soap bubbles and in conjunction with a halide torch or electronic leak detector.

1. After removing the refrigerant charge per EPA guidelines, pressurize the unit to atmospheric pressure using dehydrated nitrogen.  (It maybe an opportune time to add a little trace refrigerant of R-22 and more dehydrated nitrogen in order to raise the pressure up to 8 PSIG, and re-leak check the entire unit. This will confirm whether there are any more leaks on the unit.  If more are found this will give you a little more time to address any other items found to be leaking).
2. Once you achieved the atmospheric pressure (either coming up from a vacuum or blowing down the pressure from re-leak testing) remove the economizer from the unit. 

3. Checking the flange for flatness.  Once the economizer has been removed place a precision straight edge across each flange. A precision straight edge can be purchased on line at www.shopperschoice.com  in the search box type in straight edge and look for the 24 inch precision straight edge.  Note:  If the pipe extends (extrudes) through any flange, then the excess will have to be removed by grinding or cutting as it will impair the reading.  Tip: If using any other tool other than a precision straight edge then to check your tool for accuracy after recording your first measurement, flip over the tool and measure again with the other edge, the readings should be identical.  If the I.D. of the flange touches the straight edge on both sides and there is a noticeable gap at the O.D. of the flange then we need to measure that difference.  Holding the straight edge flat across the flange measure the gap at the outside edge using a feeler gauge. Record that measurement and proceed to check the flange in another plane.  I.E.  If the first reading was taken at 3:00 and 9:00 o’clock then move the straight edge to the 12:00 and 6:00 o’clock position and perform the same task.  Then move the straight edge to the 1:30 and 7:30 position, then perform the task again, then move the straight edge to the 4:30 and 10:30 position and record that measurement.  Perform the same tasks on all flange faces, there is typically never anything measurable on the evaporator flange face.  If the recorded measurement exceed .010 then removing of the effected flange or flanges for machining may be necessary.  Note:  During the welding process at the factory there may be have been some distortion or drawing (pulling back of the outside edge) created on the flange faces.  
         If your measurements of the mating flanges both recorded measurements of   

   .010 then once placed back together they would equal .020 at the outside edges.  
   That means that once a gasket is placed into the flanges and at the moment the   
       
   outside edges meet the gasket, we would already have .020 compression on the 

   gasket at the inside diameter of the flange, thus unintentionally starting the 
   
   possible cutting process of the gasket.
4. Checking the Flange Angular Alignment (Parallelism):  Next, and before cutting any flanges off re-hang the economizer back onto the unit without using any gaskets (dry fit).  If the economizer is equipped with support brackets do not start these bolts.  Check each flange pair and their mating alignment.  The flanges should fit together square with no noticeable angular misalignment (Do not confuse angular misalignment with face flatness).  Angular misalignment can also be stated as “how squarely the flange faces meet each other”.  If the there is an angular misalignment make note of how much and in which plane.  Note:  If the flange faces were found “not” flat in the proceeding step then even if you have some angular misalignment it can be taken out after machining of the flange faces has occurred and during the re-welding process.    
5. Checking for Misalignment (Springing):  In some rare instances a springing of the liquid lines or vent line can occur.  What is meant by this?  When the stresses that can be caused by the bolts have been removed from the economizer flanges, the liquid line or vent line can pull up, down, left, or right, or a combination of two.  When this occurs another cutting of the pipe maybe needed in a horizontal plane to help realign the liquid or vent line.  (Each case must be looked at individually).  When this occurs the bolt holes from the mating flanges do not line up properly.  Peering through the bolt holes at the mating flange they should align.  If more than 1/4 of the other bolt hole is out of alignment then straightening of this line may also be needed.  
6. In some instances the support brackets have been found to be the only real cause of misalignment.  In those instances just removing the support brackets and repositioning them to alleviate the stresses will solve the problem.   
7. Now that we have determined the issues the next step is to remove the flanges deemed to be a problem “if needed”.  If resurfacing (Blanchard or Surface grinding) will be needed then remove the affected flange by cutting the pipe and not the flange.  Tip:  Look for a precision grinding shop in your area to perform this work.  If a precision grinder can not be found in your area then a local machine shop should be able to perform the machining.  Check with your machinists before cutting any flanges and pipes from the economizer and explain to them what you are trying to have accomplished.   On the smaller CVHE and CVHF units the pipes can be cut back approx. 6” to 12” from the flange.  Use of a port-a-band can accomplish this task in most cases.  Prior to cutting any flange and pipe combinations, be sure to mark the top of each flange with punch tool and scribe a match mark with the mating flange.
8. Now that the pipe and flange have been removed take the parts to your machinist and have the surface grinding or Blanchard tasks performed if needed.  Have the machinist that is resurfacing the face start at the high spot (usually the middle and have them stop the process once metal is being removed from the outer edge of the flange (we don’t want to remove any more metal than necessary).  Important: If the flange that is to be machined houses the orifice plate have the machinist remove metal from the step down area in order to maintain the original step down depth.  Have the machinist fabricate a weld ring for you.  This ring I.D. should be 1/16” radial clearance larger than the Pipe O.D. (another way of stating it would be 1/8” diametrical I.D. larger than the pipe O.D.).  This will allow a small amount of slop for re-positioning of the flange.  Depending on the number of times the pipe has been cut, will determine how long a piece of weld ring you will need.  Each area to be welded should have a weld ring of approx. 3” or 4” in length.  I.E.  If there were 3 flange removals that required cutting then have the machinist make a 9” – 12” long weld ring, then have them slice it into 3” or 4” long pieces.  
9. Fabricate full face gaskets from 1/8” stock, use only Garlock material or 1/8” steel (this is used during the welding process to take up the space of the standard gaskets; we will remove this material later).  Punch out the bolt holes but do not cut the centers as this gasket will act as a spacer and a welding slag barrier during the welding process.  Fabricate some blank-off plates from ¼” or 3/8” steel (these will be used later to pressurize the economizer to leak test the welds Fabricate one blank-off plate per flange.  CVHF will require 3 blank plates (2 liquid line and 1 vent line) where a CVHE will require 4 blank-off plates (2 liquid line and 2 vent line). 
10. Before leaving the machine shop check the flatness of the flanges using the straight edge.  If there are any discrepancies have the issues corrected.  
11. Using the full faced spacer gaskets, bolt the mating flange to its counterpart (center the bolt holes and tighten the bolts to final torque specs).  
a. If the evaporator flange at the economizer was removed, insert the spacer gasket and center the bolt holes.  Torque the bolts to final specs to ensure proper alignment upon reassembly.  
b. If the upper liquid line (economizer side) was removed and not the upper liquid line at the outlet of the condenser, then simply bolt the flange and pipe back onto the outlet flange at the condenser using the spacer gasket.  Torque the bolts to the final torque and be sure to center the bolts. 

c. If the upper liquid line was only removed from the condenser then bolt it back on to the upper liquid line at the economizer, using the spacer gasket, centering the bolt holes and torque the bolts to specs.  
d. If both portions of the upper liquid line were removed for resurfacing then using the spacer gasket bolt these two lines together and torque to specs.  

e. If the vent line or lines have been removed for resurfacing perform the spacer gasket and torque procedure.

f. Once all lines have been bolted back together start the welding rings (steel couplings) onto the pipes.  Mark the pipe at 1 ½” to 2” back from the original cut.  This will be used for centering of the weld ring. 

g. Lift the economizer into place.  Once the economizer is in place slip the weld rings over the area that was cut for flange removal.  Slide the ring up to the mark that was made at the 1 ½” or 2” point.  Important:  Do not remove the economizer tank from the rigging.  We will be keeping all of the stress on the rigging, to carry the weight of the economizer.    

h. Tack weld the lines in place, fitting the economizer so there is no stress on the lines.  Use Low Hydrogen Electrode (E7018 or E7016).  Now complete the entire weld on all the couplings with the economizer in place.  Once all of the couplings have been welded allow the economizer welds to cool overnight (Do not cool these welds with water, allow them to cool naturally over time).  Do not remove the economizer from the unit allow the cooling to take place with the economizer still bolted to the unit.   
12.  Pressure testing the welds of the economizer: After allowing the welds to cool “naturally” remove the economizer from the unit.  Install the full face gaskets that were used for spacers and the blank flanges onto the economizer flange faces.  

13.  Note:  For CVHE units we will need to cap the motor cooling drain line with a sweat cap (use soft solder for this task because once pressure testing of the economizer is complete we will be removing the cap and cleaning the pipe for reinstallation of the economizer).   

14. Using dehydrated nitrogen, pressurize the economizer up to 5 PSIG and leak check the welds.  Use soap bubbles for this leak test procedure.  If no leaks have been detected then proceed to pressurize up to 15 PSIG and perform the soap bubble leak test again.  If leaks were detected at any point in the procedure then remove the pressure from the economizer and repair the weld joint as needed.    Note:  For leak testing welds on the unit side of the machine the pressure test after assembly will only allow a maximum of 8 PSIG.  
15. Once all of the leak testing has been approved, reinstall the economizer onto the unit using the new Trane gaskets that are called out for that machine.    All flanges should line up with each other and be stress free.  Start all of the bolts in all of the flanges before proceeding to tighten any.  

Use the following bolt tightening instruction:  Torque bolts in stages using bolt tightening pattern below. Stage 1--hand tighten, Stage 2-tighten to 30% (10 ft-lbs), Stage 3-tighten to 60% (20 ft-lbs), Stage 4-tighten to final torque of 34 ft-lbs.

16. Leak test the entire unit using dehydrated nitrogen and R-22 as a trace gas.  Pay particular attention to any weld joints that were completed in any of the previous steps.   Use halide or electronic leak detector in conjunction with soap bubbles.  Use soap bubbles for certain at the weld joints. 
17. Remove the pressure from the unit and evacuate.  

18. After evacuation and achieving a vacuum level of at least 1 M’M’ HG., recharge the unit with the stored refrigerant.

19. Run and log the unit.  

Note:  Unit safeties should be checked as needed:  I.E. pressure devices when the refrigerant is out of the unit.  Temperature safeties at most anytime.
