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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 � 
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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.

Ron Nordby
Vice President, Sales and Marketing
John Henry Foster
651.681.5724
ron.nordby@jhfoster.com
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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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Numatics has expanded upon 
an already successful series 
of electronic communications 

for their valve stacks.  Now, G3 has 
been added as the newest version of 
Numatics Fieldbus Electronics.  

The new G3 communications are designed to work 
with many of the Numatics valve series, including the 
highly modular Generation 2000, ISO 5599/2, and 
ISO 15407-2.  

The most noticeable upgrade is an easy-to-use graphic 
display and interface designed for configuration and 
diagnostics.  With the graphic user interface, it is no 
longer necessary to use a laptop computer or PLC to 
commission a communication node.  The network 
addressing and communication rate can be set right 
onboard.  Visual diagnostics include shorted and open 
load detection, shorted sensor and cable detection, low 
and missing power detection, self-test activation, and a 
log of network and distribution errors.  

Supported communication protocols currently 
include EtherNet/IP, DeviceNet, and Profibus DP, 
with Modbus TCP, CANopen, PROFINET, and 
DeviceLogix soon to come.  

Key Features of G3 Fieldbus Communication

Simplified assembly with no internal wiring• 

New SPEEDCON M12 allows for quick • 
connecting with ½-turn-style connector.  
(Backwards compatible with standard M12 
connectors)

Power for outputs can be removed without • 
shutting off communications and inputs.

IP65 rated valves and IP67 rated electronic • 
connections.

Present I/O combination of 1200 inputs & • 
544 outputs. (Soon to be 1200 inputs and 
1200 outputs)

32 valve solenoids per manifold and up to • 
17 manifolds per communication node.

Up to 16 I/O modules per communication • 
node – Analog I/O and Digital I/O - up to a 
cable length of 30 meters.

Lower profile and more space between • 
connectors allow for easier installation.

Auto Recovery Module (ARM) protects • 
configuration information during critical 
failure, allowing all data to be saved and 
automatically reloaded to a replacement 
communication node to reduce downtime.  

To support your productivity and efficiency needs 
with this innovative product, please contact us at 
651.452.8452 or visit www.jhfoster.com.

INTRODUCING G3, THE NEWEST VERSION OF 
NUMATICS FIELDBUS ELECTRONICS
By Jeremiah Bender, Electrical Engineer

FALL - 2009

John Henry Foster has introduced LIVE SUPPORT to our website.  
We are now capable  of giving you instant online customer 
support.

HOW IT WORKS
When you have questions or need help, click our live assistance 
button in the upper right-hand corner of our website.  A private 
message window opens and you are prompted to fill out the pre-
defined information fields, and/or add a question then simply click 
on the “Start Chat” button.  We receive the call and review the 
information.  Once the call is accepted, communication is received 
via real time text messaging.  

If no operators are available, your message will be treated like an 
email.  

We’d love to hear from you!  After using the LIVE SUPPORT, please 
take a moment to fill out a quick survey.  We want to give you the 
best customer service available and would appreciate feedback.

John Henry Foster (www.jhfoster.com) is 
dedicated to serving our clients with the most 
cutting-edge products available on the market 
today.  With over 70 years of experience, we 
are one of the Midwest’s leading compressed 
air systems distributors and service providers 
and are uniquely qualified to assist our clients 
from design to build.  We provide both capital 
and pneumatic components consultatively, 
allowing us to partner with both the supply and 
demand sides of compressed air systems.  

Our team of experts provides customized 
solutions that impact our clients’ consistency, 
reliability and profitability, while continuing 
to demonstrate our knowledge of the latest 
industry trends and solutions.  Headquartered 
in Eagan, Minn. with a facility in Fargo, N.D., 
John Henry Foster employs over 75 technical, 
service and professional staff. 
   

3103 Mike Collins Drive
Eagan, MN 55121
800.582.5162

John Henry Foster

LIVE SUPPORT NOW AT YOUR FINGERTIPS!

Providing innovative compressed air solutions since 1938

ADDRESS SERVICE REQUESTED

John Henry Foster
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At the forefront of every industry’s business plan 
are cost-saving solutions, beginning with energy 
efficiency.  Now is the time to think small – at least 
as far as actuators go.  As the next generation of 
cutting-edge technology emerges, John Henry Foster 
is partnering with Intelligent Actuator America, Inc. 
(IAI) to introduce the Mini-ROBO Cylinder®, a new 
motion control system that provides unique linear 
and robotic components.  

ENERGY AND PRODUCTIVITY BENEFITS
Improves overall energy efficiency• 
Xcel Energy Rebates• 
Reduces overall production costs• 
Effective energy efficiency is as high as 80% - • 
90%
Lower “down time”• 
Versatility allows one actuator to perform multiple • 
functions
Green automation benefits the environment• 

FEATURES OF THE MINI-ROBO CYLINDER
Lower maintenance time• 
Reduces costly air leakage• 
Smaller and space-saving• 
Easy-to-make adjustments• 
Flexible• 
Greater control• 
Longer life• 

SMALL CYLINDERS LEAD TO LARGE SAVINGS

The Mini-ROBO Cylinder is designed with a smaller 
footprint.   Similar to an air cylinder and easy to 
use, the small format makes the transition to electric 
seamless.  The 24 VDC electric actuator’s controller 
package mimics the valve setup of an air cylinder.  
The difference - and advantage - of using an electric 
cylinder is that force and speed can be accurately 
adjusted.  Those features, along with position 
feedback, make these products attractive to the user 
that’s looking for increased controllability in any 
application. 

TYPES OF MINI-ROBO CYLINDERS
John Henry Foster offers various types of Mini-ROBO 
Cylinders, including slider, rod, table and linear 
servo.

SLIDER
The slide design enables a user to push or carry 
a load within the footprint of the actuator, which 
can be critical when work space is at a premium.  
In addition, because of its built-in support, the 
slider is capable of longer stroke lengths.  Popular 
applications include part transfer and table 
indexing.

ROD
The rod design is beneficial for higher push force.  
Typical applications include pushing a guided 
load, clamping and press fit.

TABLE
The table design incorporates a guide to allow 
for greater overhang of a load and mounting 
versatility.

LINEAR SERVO
Linear servo style actuators have a low friction 
design that allows for greater accelerations (2Gs) 
and longer cycle life.  Applications where short 
cycle times are desired are well suited for this style 
of actuator.

NEW 2 AND 3 POINT CONTROLLERS
The new line of position controllers from IAI 
continues to incorporate the force and position 
control of previous lines but at a reduced 
implementation cost.  These controllers are also 
sold with an IP53, dust-proof rating for installation 
on the work floor near the actuator, similar to the 
installation of an air valve. 

Reduces 
energy costs 
by as much 
as 80% over 
comparable 
air cylinders.

By Jeremiah Bender, Electrical Engineer

Effi cient energy usage cuts running costs and benefi ts the environment
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