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Re: Lifts in Vacuum Return Lines 

It is important to avoid lifts in vacuum return lines whenever possible.  Under no circumstances 
should lift fittings be used in lieu of an auxiliary accumulator tank in the return main at the inlet to the 
vacuum heating pump receiver.  However, when there is no practical way to avoid a lift, the inherent 
disadvantages may be minimized by the proper selection and careful installation of the required lift 
fittings. 

Basic Principles                                                                                                                                       
The operating principles of a lift are illustrated in Figure 1 below.  Condensate flows by gravity in the 
vacuum return line and accumulates in the well of the lift fitting where is seals off the base of vertical 
lift pipe.  This water seal interrupts the flow of air in the return (since you can’t draw a vacuum past a 
section of pipe that is sealed with water) line decreasing the vacuum in the return line.  This creates 
a pressure differential between the lower and upper sections of the return line.  The pressure 
differential creates the motive force needed to raise or “lift” the condensate from the lower to upper 
section of the return line.  Once the condensate is lifted to the upper section, it is prevented from 
dropping back by the upper loop. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1                  
Single-Step Lift 

Lower Vacuum Return Line 
(from System) 

Total Lift
Not to Exceed 5’ Pipe must be continuous without valves, 

unions or couplings. 

Manufactured Lift Fitting 

Lift pipe diameter is ½ that 
of the vacuum return pipe 

Keep to   
Minimum 

Upper Vacuum Return 
Line (to Pump) 

“Loop Over”              
or use an inverted lift fitting

Lift Fitting Well 

Short Nipples

When a lift assembly requires a union, it 
should be installed in a horizontal run. 



In operation, the lift works with a pulsating action alternately lifting slugs of condensate and air.  The 
action occurs rapidly enough to mix the condensate and air. 
 
At the start of the lift action, a pressure differential of about ½ psig (or 1’Hg) is required to lift the 
water for each foot of vertical rise.  As the alternating lift cycle proceeds, the condensate and air 
become mixed; the density of the mixture is less than water alone.  As a result, the pressure 
differential needed is reduced to about 60 percent of the values mentioned above. However, the 
pressure loss in the lift should be calculated upon the basis of a solid column of water. 
 
Single-Step Lift 
Figure 1 illustrates a single-step lift that will meet typical lift requirements.  Note that in place of the 
“loopover” at the top of the lift, a manufactured lift fitting may be used if preferred.  Based on 
practical experience: 

• The rise of a single-step lift should not exceed five feet. 
• The diameter of the lift pipe should be ½ the diameter of the vacuum return pipe 
• The lift pipe must be a continuous piece of pipe without valves, unions or couplings. 

 
To estimate the vacuum that can be maintained in the lower vacuum return line, deduct the lift from 
the vacuum maintained in the upper return line.  For example if the lift is 5 feet and 10” Hg of 
vacuum is maintained in the upper return line, then only 5” of vacuum can be maintained in the lower 
return line.  Five feet of lift corresponds to approximately 5” Hg (a 5 foot rise equates to 2.16 psig or 
approximately 5” Hg of vacuum, with rounding, based on two formulas:  1) 1” Hg equals .5 psig and 
2) 1 psig equals 2.31 feet of head).   
 
Step Lift 
Figure 2 illustrates a two-step lift that may be used to handle a lift greater than five feet but not 
exceeding eight feet.  By breaking the lift into two equal sections, the lift takes place in the first 
section and then in the second section, so that the effect is cumulative.  Therefore, the loss in 
vacuum for an eight-foot, two-step lift is approximately the same as a five-foot, single-step lift.  
However, the two-step lift is not as efficient as the single-step lift due to additional friction losses.  
The guideline for the diameter of the two sections of rise is the same as in the single-step rise — 1/2 
the diameter of vacuum return line. 
 
If lift exceeds eight feet, then additional steps of equal distance should be created.  The length of the 
horizontal, return piping that connects the pipe of step 1 to the pipe of step 2 depends on the 
diameter of the vacuum return pipe as summarized in the table below.  
 

Diameter of Vacuum 
Return Pipe 

Length of Vacuum Return Pipe Connecting 
Step 1 and Step 2  (see “A” in Figure 2) 

1” 7” 
1 ¼” 8” 
1 ½” 9” 
2” 10” 

2 ½” 14 
3” 15” 
4” 18” 
5” 21” 
6” 24” 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lift Fittings 
Lift fittings made by manufacturers who specialize in steam system products are preferable because 
the fittings can be installed with a minimum cost of labor.  However, such fittings may not be readily 
available when needed.  If not available, satisfactory lift connections can be made from standard 
pipe fittings.  Figure 3 illustrates the proper design and dimensions for building lift connections.  The 
design and dimensions should be followed closely. 
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Figure 2                       
Step Lift 
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Figure 2                  
Step Lift 
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Figure 3                 
Building a Lift Fitting



*Disclaimer:   The purpose of this article is to explain the general principles of lifts in vacuum return lines.  The 
discussion and diagrams in this article are typical representations and not intended to be used for a job 
specific installation, operation or maintenance drawings. Job specific drawings should be made by 
professionals, licensed and registered as required, familiar with the equipment and the job site conditions and 
in accordance with specific manufacturer’s installation manuals.  Installation must be performed by 
professionals, licensed and registered as required, familiar with local, state, and federal codes, rules and 
regulations governing the installation and operation of the equipment and the intended use in the overall 
system. 

Shippensburg Pump Company disclaims liability for any personal injury, property, or other damages of any 
nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting 
form the publication, use of, or reliance of any information in this article. Shippensburg Pump Company 
disclaims and makes no guarantee or warranty, expressed or implied, as to the accuracy or completeness of 
any information published herein, and disclaims and makes no warranty that the information in this article will 
fulfill any of your particular purposes or needs. 

In publishing and making the information available, Shippensburg Pump Company is not undertaking to render 
professional or other services in lieu of a conversation with a trained, professional manufacturer's 
representative. Anyone using this article should rely on their own independent judgment or, as appropriate, 
seek the advice of a competent, professional manufacturer's representatives in determining the exercise of 
reasonable care in any given circumstance. Information in this article may be available from other sources, 
which the user may wish to consult. 
 
 
 
 
 
Sincerely, 
 
Shipco Marketing and Sales Department 


