
  

 

 

Instruction Sheet  

Triple Evacuation Theory and Practice 

 

Moisture left in a cascade system is one of the major obstacles to making a long term 
repair. A moisture level below 10ppm (parts per million) is recommended for long term 
cascade operation. While this low moisture level is difficult to achieve in any 
refrigeration system, those systems using POE oils are even more difficult to keep “dry” 
due to the moisture absorbing property of this synthetic oil. Triple evacuation is a 
technique for removing moisture and unwanted gases from a sealed refrigeration 
system prior to charging with refrigerant. The theory is that as a vacuum is drawn on the 
system, moisture and contaminants are “loosened” and vaporized inside the system. 
Dry nitrogen is introduced between the evacuation steps into the suction side to absorb 
the vaporized contaminants and “sweep” them out the discharge side, with a short soak 
period. The first two nitrogen sweeps should remove the bulk of the contaminants, 
allowing the final evacuation to achieve the low micron level desired. The process 
described presumes the system first has been back flushed, has all new components 
(compressor, accumulator or oil separator, filter/drier) with new dry refrigerant oil, 
properly sealed and leak tested  

 

A quick summary of the technique is to pull the system down to 1,500 microns, break 
the vacuum with a dry nitrogen sweep and 10 minute low pressure soak, then evacuate 
to 500 microns, allow another nitrogen sweep and soak, then evacuate to <50 microns, 
then maintain a blank off of <200 microns for 20 minutes. The blank off goal is 400 
microns for 20 minutes if components and oil is not replaced.  
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Equipment Required: 

1. Vacuum pump capable of achieving <40 microns of vacuum, plus clean vacuum pump 
oil. The size of the pump is not critical, as long as it will achieve <40 microns. 
 

2. Analog or digital vacuum gauge capable of measuring <50 microns in 10 micron 
increments or better. The typical manifold gauge cannot make this measurement. 
 
 

3. A clean 4-valve manifold gauge set, normally one reserved only for evacuation and 
charging procedures. The style of 4-valve manifold that has a 5th access port will allow 
for adding the nitrogen sweep without disconnecting any of the copper evacuation 
lines. As of this writing the Tif 9600 series is one version.  
 

4. A source of clean dry nitrogen (N2). 
 

5. Copper tubing for connection of pump and micron gauge to manifold. Use of rubber 
hoses   for evacuation can delay or prevent achieving low evacuation levels. Quarter 
inch copper process lines with flared ends allow ready connection to most manifold 
gauge sets. 
 
 

6. Normal flaring tool and fittings will be needed to make the copper tubing connections. 

 

Triple Evacuation Method: This method presumes the system has been properly back flushed; 
brazed and sealed, leak tested, and is ready for refrigerant charging following the evacuation 
process. This includes the attachment of a 4-valve manifold gauge set, or equivalent, with the 
low pressure compound gauge connected to the suction process line and the high pressure 
manifold gauge connected to the discharge process line, all connections through clean copper 
tubing. 

1. Using the valves on the manifold gauge set; release the nitrogen leak test pressure 
almost down to 0psig. A slight residual pressure is acceptable to keep air and moisture 
from entering the system.  
 

2.  Connect the vacuum pump to the gauge manifold at the desired port using copper 
tubing   with flared connector fittings.  
 

3. Connect the micron gauge to the desired gauge manifold port using copper tubing with 
flared connector fittings. If this port will also be used to introduce the nitrogen gas 
sweep, then a “T” fitting with valve access port will need to be added so that the micron 
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gauge can be isolated from the system during the nitrogen sweep. Otherwise the micron 
gauge will have to be disconnected then reconnected for each nitrogen sweep, 
increasing the chance for a leak at this connection.  
 

4. Once all connections have been made, the next step is to test the capacity of the 
vacuum pump and the micron gauge connections. Review proper vacuum pump 
operation, including the use of the isolation or blank-off valve, and the ballast valve, if 
so equipped. 
 

5. With all valves closed, start the vacuum pump.  
 

6.  Open the vacuum pump isolation valve if so equipped.  
 

7. Open the vacuum pump ballast port if so equipped and allow the line leading up to the        
manifold to evacuate for a minute or two. All valves on the manifold should still be 
closed. 
 

8. Open the manifold valve to the vacuum pump.  
 

9. Open the manifold valve to the vacuum micron gauge. Keep closed the suction and 
discharge valves.  
 

10. Turn on the micron gauge. Monitor the operation of the gauge and the ability of the 
pump to pull down toward the pump’s lower micron capacity. a. Close the vacuum 
pump ballast port to achieve maximum capacity. If the pump cannot pull down toward 
its lower limit then suspect a leak in the connections, contaminated vacuum pump oil, 
micron gauge problems, or manifold valve problems. b. You must be able to achieve a 
vacuum fewer than 100 microns at this step before proceeding. Pressure test the 
connections and valves, change the pump oil, clean or replace the micron gauge sensor, 
change gauge batteries, and do whatever else is needed to complete this step.  
 

11. After the pump and gauge have passed the previous step, you are ready to evacuate the 
system.  
 

12. Open the pump ballast port if so equipped. The micron gauge may show an increase or 
loss of vacuum. The micron gauge can be turned off or valve off at this time until a deep 
vacuum is expected, sometime later.  
 

13. Now open the manifold valves to the suction and discharge side of the system. Expect 
the micron gauge to rise to atmospheric pressure and the sound of the pump to change 
as the residual nitrogen left in the system passes through the vacuum pump.  
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14. Allow the pump to run for at least 10 or 15 minutes with the ballast valve open, and 
then check the vacuum on the micron gauge. When the micron gauge shows a value 
below 5,000 microns the ballast port can be closed. Failure to use the ballast port may 
cause the vacuum pump oil to become contaminated and require more frequent 
changing.  
 

15. With the ballast valve closed allow the system to pump down to <1500 microns. The 
evacuation will proceed more quickly and effectively if slight heat is provided to system. 
Components where feasible. Normal work lights placed next to compressors and oil 
separators should be adequate. If the cabinet evaporator is being evacuated, a light may 
be placed inside the cabinet, but the cabinet door must be left open or the interior will 
overheat and may be damaged, even with a small wattage bulb. 
 

16. If the system will not pull down to 1,500 microns after several hours of evacuation, 
suspect a leak, contamination in the system, dirty vacuum pump oil, or some type of 
failure of the evacuation equipment or connections. This is especially true if the system 
reaches some micron level and then hangs there for hours. The problem must be found 
and corrected or proper evacuation cannot be accomplished. Regardless of other 
solutions, changing the vacuum pump oil is always recommended when evacuation 
appears slow or stalled. 
 

17. When the system achieves 1,500 microns or less, close all the manifold valves. Allow the 
vacuum pump to run since it will be needed again shortly, but keep the manifold valve 
to the vacuum pump closed during the nitrogen purge process. Prepare to introduce the 
nitrogen sweep by connecting the nitrogen supply to the 5th manifold access port or 
valve system setup for this step. Disconnecting the micron gauge for this step will work, 
but is not ideal as it allows this connection point to become a possible leak problem 
when evacuation continues. 
 

18. Introduce a low pressure nitrogen sweep into the system through the suction manifold 
valve while keeping the discharge valve closed, raising pressure to no more than 5 or 10 
psig. Watch for the pressure to increase on the discharge gauge, showing that the cap 
tube is allowing flow from the evaporator side to the condenser side of the system. If 
the pressures do not equalize in a few minutes suspect an obstructed cap tube, which 
will require flushing or replacing if possible. 
 

19. After pressures have equalized at the 5 or 10 psig level, allow the nitrogen to “soak” for 
approximately 10 to 20 minutes. 
 

20.  After a reasonable soak period, open the discharge manifold valve and release the 
nitrogen sweep down to approximately 0psig. 
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21. With the micron gauge still in place or reconnected, start the evacuation procedure 
again as described in step 5 above. It is good practice to retest connections and the 
vacuum pump capacity and micron gauge before opening the system, especially if any of 
the connections were disturbed during the nitrogen sweep process. 
 

22. Once the vacuum pump and micron gauge show good performance open the manifold 
suction and discharge valves to restart the evacuation process. Remember to use the 
ballast port until the residual nitrogen sweep has been pulled out and the micron gauge 
shows a good rate of pull down, below 5,000 microns. 
 

23. Allow the system to evacuate down to 500 microns. If the pull down process stalls below 
1,500 microns but above 500 microns suspect contamination or a very small leak. In this 
case it is best to change the vacuum pump oil and let the system pull down over night. A 
residual amount of contamination may be eliminated by overnight evacuation, but a 
leak will persist and must be corrected. 
 

24. When the system pulls down to <500 microns perform another nitrogen sweep as 
described in step 18. 
 

25. After completion of the second nitrogen sweep restart the evacuation process as 
described in step 21. Depending on how fast the system pulled down to 500 microns, it 
may be prudent to change the vacuum pump oil at this point. Remember that the final 
goal of 50 microns cannot be achieved with contaminated vacuum pump oil. 
 

26. Allow the system to run until the micron gauge shows 50 microns or less. If the system 
does not reach 50 microns after a reasonable time, at least within 24 hours, blank off 
the system and see if 200 microns or less can be held for 20 minutes. 
 

27. If the system cannot hold a 200 micron blank off with new components and new dry 
refrigerant oil in the system, then change the vacuum pump oil and continue the 
process until the 200 micron blank off can be achieved. 
 

28. A system with reused components and refrigerant oil is considered dry if a 400 micron 
blank off for 20 minutes can be achieved. 
 

29. Once the blank off goal has been achieved the system is ready for refrigerant charging. If 
properly setup the unit can be charged through the same access point that the nitrogen 
sweep was introduced. Follow the factory recommended charging procedure for the 
system being serviced. 


