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W
ater vapor exists in (almost) all atmospheric air. 
However, there is no “wet” compressed air. 
When we say the air is wet, we really mean that 
there is condensate, water, in our pneumatic 
plumbing system.

With very few exceptions, all compressed air is 
saturated soon after leaving the compressor. As the 
heat of compression dissipates, the air will become 
saturated and all moisture in excess of saturation 
will fall (rain) from it as the warm air continues to 
cool or is chilled. 

Water vapor, the unseen potential source of 
water in all air, is subject to pressure, temperature, 
absorption, adsorption, and osmosis/permeation. 
Air, at atmospheric pressure or compressed air 
regulated down, can hold more water vapor than 
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higher pressure compressed air. Hot or heated air 
can hold more water vapor than cold air.

After coolers and refrigerant dryers both remove 
vapor by cooling the compressed air and extracting 
the condensate. Water vapor will be absorbed  by 
deliquescent materials, like salt, that leave the air 
less humid until it eventually melts down. Water 
vapor may be adsorbed  (adhere to the surface) 
by dessicant materials until the adsorptive surface 
is �lled. Water vapor may be diffused through a 
membrane to separate it from the bulk of the air.   

Air absorbs water as vapor as a natural 
process until saturated, 100% relative humidity. 
Grandmother hung wet laundry on outdoor 
clotheslines so the air would evaporate the water. 
Condensate in pneumatic systems should be 
removed to prevent it from being reabsorbed.

Filter/separators remove condensate at strategic 
locations, but the air leaving the mechanical 
separator is still saturated. Some �lter/separators are 
capable of extracting 99% of the condensate, but it 
is erroneous to call them dryers. Air that cools after 
the �lter/separators will release more condensate. 
Water vapor is seldom a problem, but condensate 
may cause rust inside ferrous metal pipes, wash 
away lubricant, cause corrosion, damage product or 
process, and freeze up in cold weather.

A Refrigerant Dryer may be the most effective 
device to dehumidify compressed air and discharge 
condensate with a dew point (saturation temperature) 
of 35 to 40ºF.  Refrigerant dryers are comparatively 
cost effective with modest energy and maintenance 
costs. However, when operating temperatures are 
below 40 degrees, problems with freeze-up may be 
problematic. A serious production shutdown gathers 

a great deal of attention. The most obvious solution 
is to use a twin tower, regenerative Dessicant Dryer 
with a pressure dew point of -40ºF.  That takes care 
of the freeze-up issue, but this is the most expensive 
dehumidifying technique per SCFM. 

For those who would rather not pay to dry all 
of the compressed air to -40º F on hot summer 
days, there may be suitable solutions. To reduce 
the pressure drop, repair, and replacement costs, 
these options may be controlled by a temperature 
switch to divert �ow through the more expensive 
drying path below 45ºF. 

1.	 Add smaller (spot) dryers at strategic 
locations.

2.	 Augment by introducing enough -40ºF air 
to bring the dew point below the freeze-up 
problem, possibly 0ºF.

3.	 Introduce a colloidal dispersion (smoke) of 
organic, biodegradable anti-freeze that 
will reclassify into a liquid at critical places. 
An anti-freeze, fully miscible with water, will 
be absorbed by condensate and lower its 
freeze point. An organic glycerin base will 
add lubricity to the solution. The frustrating 
freeze-ups that often occur from 40 to 35ºF 
should no longer be an issue. For those 
marginal situations, this solution would not 
add pressure drop, very little maintenance, 
and little expense. If this works for you, wet 
air may be better.

Please note that this is not a recommendation 
for misting alcohol into compressed air. Also 
some, especially non-organic, anti-freeze �uids are 
poisonous and may form undesirable and tacky 
mixtures with residue of lubricating oils.  


