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It has been well documented that the presence of 
water in compressed air systems can have serious 
ramifications.  Consider this: a typical 100 hp 
compressed air system at common ambient conditions 
can generate as much as 40 gallons of water in a 
24-hour period.  As a result, industries lose millions 
of dollars each year from lost production, increased 
maintenance costs, and a reduction in quality.  

The solution to the problem is to install compressed 
air drying equipment.  While that may seem simple, 
the key is choosing the appropriate type of drying 
equipment.

Initially, facility managers need to understand what 
degree of drying is required. This can be determined 
by consulting with compressed air system experts and 
is an important step because drying compressed air 
beyond the level necessary will result in higher initial 
and ongoing operational costs.

There are four (4) basic types of compressed air dryers 
available: deliquescent, membrane, refrigerated and 
regenerative. While there is very limited practical use 
of the deliquescent and membrane air dryers, both 
the refrigerated and regenerative air dryers are very 
common place. While refrigerated air dryers are by 
far the more frequently applied and well understood 
method of drying compressed air, this article will 
focus on the lesser known, yet equally important, 
regenerative type of compressed air dryer.

REGENERATIVE AIR DRYERS
Many industries including medical, aerospace, food and beverage, and 
semiconductor, have applications that require very dry compressed air with 
pressure dew points approaching -40 pdp, even as low as -100 pdp.  This 
is far beyond the range of refrigerated air dryer capabilities and can only be 
provided by applying some type of regenerative air drying technology.  

While there are variations within the family of Regenerative Air 
Dryers, the five (5) basic regenerative air dryer types based 
on methods of regeneration include:

Pressure Swing (heatless)1. 

Exhaust Purge (externally/internally 2. 

heated)

Blower Purge3. 

Vacuum Assist4. 

Heat of Compression5. 

5
1.  PRESSURE SWING (heatless) regenerative 
air dryers operate without a heat source and 
achieve low dew points by using dry purge air 
from the process.

Advantages:
Low initial cost� 

Ability to achieve low dew points (-40 pdp � 

or lower)
Lower maintenance requirements� 

Simplicity of design� 

Disadvantages:
Consumes process air for regeneration � 

(15%)
Higher cost of operation in large sizes� 

Shorter cycle time � 

SELECT THE RIGHT DRYER AND LOWER OPERATIONAL COSTS

ryer capabilities and can only be 
ative air drying technology. 

of Regenerative Air 
yer types based

ally 

erative 
d 
air

0 pdp 

on

es

W h y  t h e  R e g e n e r a t i v e  D r y e r  m i g h t  b e  t h e  b e s t  o p t i o n  f o r  y o u

2.  EXHAUST PURGE (externally/internally 
heated) regenerative air dryers utilize both a heat 
source and dry purge air from the process.

Advantages:
Lower cost of operation in large sizes� 

Ability to achieve low dew points (-40 pdp or � 

lower)
Longer cycle time� 

Disadvantages:
Moderate initial cost� 

Moderate maintenance costs� 

Consumes process air for regeneration (7% - 8%)� 

Consumes some electrical costs� 

3.  BLOWER PURGE regenerative air dryers utilize a 
heat source, blower and dry purge air from the process.

Advantages:
Lower cost of operation in large sizes� 

Ability to achieve low dew points (-40 pdp or � 

lower)
Longer cycle time� 

Consumes a small amount of process air for � 

regeneration (0% - 2% on average)

Disadvantages:
Higher initial cost� 

Moderate maintenance costs� 

Possible dew point or temperature spikes at � 

switchover (when process purge air is eliminated)
7% process air purge consumption when � 

regenerating

4.  VACUUM ASSIST regenerative 
air dryers utilize a heat source and 
vacuum blower. 

Advantages:
Lower cost of operation in large � 

sizes

Ability to achieve low dew points (-40 pdp or � 

lower)
Longer cycle time� 

Eliminates all process air purge use� 

No dew point or temperature spikes at � 

switchover
Multiple compressor capability� 

Disadvantages:
Higher initial cost� 

Moderate maintenance costs� 

5.  HEAT OF COMPRESSION regenerative air 
dryers utilize heat from the air compressor.

Advantages:
Lower cost of operation in large sizes� 

Ability to achieve moderate dew points (+10 to � 

-20 pdp)
Eliminates all dry purge use� 

No dew point or temperature spikes at � 

switchover

Disadvantages:
Higher initial cost� 

Dew points vary with operating conditions� 

Moderate maintenance costs� 

Must be matched to a single compressor� 

Can only be utilized on oil free air compressors� 

Due to the numerous variations of these types of 
regenerative air dryers, as well as in their applications, 
more detailed information may be necessary.  
For more information and assistance in making 
the appropriate selection, please contact us at 
651.452.8452 or visit www.jhfoster.com.
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A TYPICAL 100 HP A TYPICAL 100 HP 
COMPRESSED AIR COMPRESSED AIR 
SYSTEMSYSTEM at common 
ambient conditions CAN CAN 
GENERATE AS MUCH AS GENERATE AS MUCH AS 
40 GALLONS OF WATER 40 GALLONS OF WATER 
IN A 24-HOUR PERIOD.IN A 24-HOUR PERIOD.
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WHAT IS ISO?
ISO (International Standards Organization) is the 
world’s largest developer and publisher of International 
Standards. The ISO 8573-1: 2001 document is part of 
a group of documents within the ISO 8573 standard 
that specifies the amount of contamination allowed in 
each cubic metre of compressed air.

The purpose of ISO 8573-1:2001 is to provide 
end users of compressed air with guidelines on 
more stringent air quality specifications for critical 
applications of compressed air. It is an easy-to-use 
document that combines the three most common and 
abundant contaminants in compressed air into one 
table.

Note: one cubic metre is equal to 35.31 cubic feet

Specifying air purity in accordance with 
ISO 8573-1:2001
When specifying the purity of air required, the standard 
must always be referenced, followed by the purity class 
selected for each contaminant (a different purity class 
can be selected for each contaminant if required).

An Air Quality Specification example is below:

ISO 8573-1:2001 Class 1.2.1
ISO 8573-1:2001 refers to the standard document 
and its revision, the three digits refer to the purity 
classifications selected for solid particulate, water and 
total oil.  Selecting an air purity class of 1.2.1 would 
specify the following air quality when operating at the 
standard’s reference conditions:

Class I Particulate
In each cubic metre of compressed air, no more than 100 particles in the 0.1 
- 0.5 micron size range are allowed.  In each cubic metre of compressed air, 
no more than 1 particle in the 0.5-1 micron size range is allowed.  In each 
cubic metre of compressed air, no particles in the 1-5 micron size range are 
allowed.

Class 2 Water
A pressure dew point of -40°C or better is required and no liquid water is 
allowed.

Class 1 Oil
In each cubic metre of compressed air, not more than 0.01mg of oil is 
allowed.  This is a combined level for both oil aerosol and oil vapor.

ISO 8573-1:2001 Class 0
The ISO 8573-1:2001 table also includes a class 0 for each type of con-
taminant.  Should an application require compressed air purity which is 
higher than the levels shown for class 1, then class 0 allows the user and 
an equipment manufacturer or supplier to agree their own levels within the 
following guidelines:

The purity levels selected must be more stringent than those of class 1• 
The purity levels selected are measurable with the test equipment and • 
methods of ISO 8573 parts 2 to 9
The agreed levels are written as part of the air quality specification.• 

Important Notes
Class 0 does not mean zero contamination allowed in the compressed air• 
Manufacturers should not state products comply with Class 0 unless purity • 
levels have clearly been defined and agreed with the user
Purity levels beyond the accurate measurement capabilities given in ISO • 
8573 parts 2 and 9 should not be selected as there is no accurate way of 
verifying product performance
To operate a cost-effective compressed air system, Class 0 should only be • 
specified at the point of use and for the most critical of applications.
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