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FROM THE EDITOR
Our lead article is worthy of the maintenance department. Titled,
“Importance of Maintaining Screw Air Compressor Valves,” the
article provides solid guidance on maintaining the air inlet,
minimum pressure, blow-down and safety valves. We thank author
Gershom Joel, from ELGi North America.
When selecting an air compressor, Richard Huguenor from Sullair, suggests
considering all technologies in his article, “Why a Centrifugal Air Compressor May
be the Better Choice.”

Industrial Energy Managers

COMPRESSED AIR BEST PRACTICES®
EDITORIAL ADVISORY BOARD

We have begun a series of “Fundamentals” articles authored by Hank and Don van
Ormer, from Air Power USA. The second installment is titled, “The Impact of Altitude
on Air Compressor and Tool Sizing.”
We are accepting speaker abstracts for the Best Practices 2022 EXPO & Conference
being held October 4-6, 2022 at Cobb Galleria in Atlanta. Abstracts can be sent to Clare
Heinl at clare@airbestpractices.com. Save the date and visit https://cabpexpo.com for
more information!
Thank you for investing your time
and efforts into Compressed Air
Best Practices.
RODERICK M. SMITH
Editor
tel: 412-980-9901
rod@airbestpractices.com

Cooling & Compressed Air System Assessments

Personnel, from the manufacturers of pneumatic technology, enable automation
on the production lines in plants. We were very pleased to receive an article from
Emerson’s Andre Abreu and Mark Densely titled, “Three Ways to Make Packaging
Lines More Sustainable.”
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COMPRESSED AIR INDUSTRY NEWS
Comairco Celebrates 50th Anniversary
Comairco Equipment is celebrating its 50th
anniversary this year. Since the beginning,
they have capitalized on all the opportunities
that changes in the industry have presented
to evolve, diversify and to remain a viable and
innovative partner for its customers.
Since 1972, Comairco has been the leader in the
field of compressed air. During these 50 years,
they have always been an important player in
the sale of new and used equipment, rentals
and service. Comairco’s value package has
greatly diversified and now offers a wide range
of specialized services, such as management
of complex projects, construction of custom
units, in-depth analysis of compressed air
networks and support applications for energy
subsidies. Today, thousands of companies in the
food, mining and manufacturing sectors have
benefited from their expertise.

Comairco has adapted over the decades,
focusing on innovative products that offer
added value for our industrial and institutional
customers. For example, in the 2000s,
they introduced an exterior cabinet for air
compressors. This product, entirely designed
and manufactured in North America, makes it
possible to install electric compressors outside,
in a weatherproof compartment. This unique
solution offers significant interior space savings
for several customers.
To support its growth over the past 50 years,
the family business has distinguished itself
through numerous acquisitions as for to
maintaining a leading position in the current
market. During these acquisitions, Comairco
ensured that each of the branches offered
unparalleled local service while maintaining
that personal touch that only a family-owned
company can offer. Another strength of the

organization: the training of employees,
specifically technicians, which has always
been a priority for Comairco to stand out
and offer the best after-sale experience
in the industry.
“In business partnership for more than 50
years with our manufacturer Sullair, we
have continued over the years a progressive
expansion in Canada and the United States. Our
expertise, reinforced by our acquisitions, as well
as our increased geographical presence allows
us to sustain our market shares in all sectors
of activity. Comairco’s commitment, the quality
of service and the wide range of products have
led us to the success we are currently enjoying,”
said Eddy Nadeau, President of Comairco,
United States division.
To highlight the event and thank its employees
and customers, various celebrations will take
place in Comairco branches during 2022. These
events will then be shared with the public on
the company’s social networks. Follow us to
discover these privileged moments!
About Comairco Equipment
Founded in 1972 by Roland Nadeau and a
business partner, Comairco quickly established
itself as the solution to all compressed air needs
in industrial and institutional centers. Comairco
now has 22 locations in four American states, and
eight provinces of Canada. The family business is
headquartered in Laval, Quebec, Canada. Comairco
operates today with nearly 300 employees. For
more information, visit www.comairco.com.

Comairco Equipment is celebrating its 50th anniversary this year.
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Compressed Air Industry News

Atlas Copco Acquires Italian
Condensate Drain Manufacturer
Atlas Copco has acquired SCB S.r.l., an Italian
manufacturer that develops, produces and
distributes electronic condensate drains for
the industrial market.
SCB S.r.l. is located in Villar San Costanzo, near
Cuneo in Piedmont. They have 16 employees
and are privately owned. In 2021 they had
revenues of MEUR 5 (MSEK 51).
The company manufactures condensate drains
for the industrial market, such as energy saving
electronical drains, mechanical drains, timer
drains and level-controlled drains. The products
serve the compressed air and vacuum market
by removing water from the air stream.

“SCB is a well-established company with many
years of experience and a high level of expertise
in condensate management,” said Vagner Rego,
Business Area President Compressor Technique.
“We have a long history of working with SCB
and see many possibilities for accelerated
growth in this area going forward.”
The purchase price is not disclosed. SCB S.r.l.
will become part of Walker Filtration which
is part of the Medical Gas Solutions Division
within the Compressor Technique business area.
About Atlas Copco Group
Our industrial ideas empower our customers to
grow and drive society forward. This is how we
create a better tomorrow. Atlas Copco is a global
industrial group, founded in 1873 in Stockholm.

Protect your valuable
equipment with oilless scroll and piston
air compressors
from ANEST IWATA.
Quiet, reliable, energy
efficient & Class Zero
Oil-Free.

www.anestiwata.com
Toll free: 800-440-0282
Interested in becoming a distributor?
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In 2021 we had revenues of BSEK111and at
year end about 43 000 employees. For more
information, visit www.atlascopcogroup.com.

Dearing Pump & Compressor
Announces Leadership Transition
Dearing Compressor and Pump (the Company),
a family owned, and operated business known
as the leader in compressor distribution
since 1945, announced today that Richard H.
Dearing, President and Chief Executive Officer,
will retire from his positions at the Company
effective immediately. Dearing will serve as
the Chairman of The Board of Directors where
he will remain faithful to the company’s
success and work by continuing to drive the
strategic direction and set the mission, vision
and values of the company. The Board of
Directors unanimously appointed Dearing’s
successors, naming Rebecca Dearing Wall as
Chief Executive Officer and Albin Dearing V. as
President of the 76-year-old organization.
“On behalf of the entire Board of Directors,
management team, and Dearing’s 200
employees, we want to thank Rick for his
leadership, impact and dedication serving
almost four decades with our organization,”
said Becky Wall, Spokesperson for the Board
of Directors. “A steadfast and strategic leader,
Rick guided Dearing since 1995 after assuming
the positions from his father. He cultivated a
customer-first culture and grew the business
by establishing a highly skilled workforce
who never wavered from his father’s strong
philosophy that Service was the key to the sale.
The Board is sincerely grateful to Rick for his
dedication to Dearing and wishes him nothing
but the best as the new Chairman of the Board
of Directors for the company.”
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During his tenure, Rick established the
company as a true market leader in the
engineering, packaging and installation of
quality compression equipment representing
manufacturers that provide the equipment
and support that’s the best available in the
marketplace today.
“Having served as my father’s successor
as President since December 1992 and
as President-CEO since December 1995, I
appreciate the trust that you put in me to
fulfill these duties. I will remain faithful to the
company’s success and I will continue to drive
the strategic direction and set the mission,
vision and values of Dearing from my Board
position,” said Richard Dearing.

Rebecca Dearing Wall named CEO (seated). Standing behind Dearing Wall are Ryan Wilson, Vice President
and fourth generation active in the company; Richard H. Dearing who will continue to serve as board chairman;
and Albin P. Dearing V., President.

The selections of Rebecca Dearing Wall and
Albin Dearing V., is the culmination of a
strategic, multi-year leadership development
and succession planning process, led by the
Board, to ensure the integrity, values and
direction of the company continue with
confidence through the next generation
of Dearing family leadership.
“With a history of leadership rooted in a
rich, family tradition embracing service,
reliability, integrity, and innovation as the
benchmarks to success, the foundation for
success has been laid,” said Rick. “Rebecca
and Albin have exemplified the drive,
leadership, determination and understanding
of how to drive the company to reach new
heights on a global scale.”
Since 1981, Rebecca “Becky” Dearing Wall
has been a steadfast leader of the company
her grandfather founded. Her commitment

airbestpractices.com

9

|

0 5 / 2 2
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to manufacturing and to giving back to the
community has enabled her to become one of
the most recognizable and successful leaders
within the industry and organization. With four
decades of service to her family’s company, she
has been instrumental to the financial stability
and strategic direction of the organization,
most recently serving as its Vice President and
Chief Financial Officer. Her new role as CEO
will enable her to leverage the lessons learned
from her brother, Rick, while confidently
forging a new path for the company.
“When I joined the company in 1981, I could
not have imagined the journey Rick and I
would take or the deep satisfaction I would
feel having been his partner in this family

business. His shoes will be difficult to fill but
the continued success of Dearing will always
remain my highest priority and I am excited to
lead our family’s company into the next era,”
said Dearing Wall.
Albin P. Dearing, V. will serve as the company’s
new President. For more than 17 years,
Albin has demonstrated consistent results
in designing and implementing business
operations and establishing policies that
promote the company culture and vision. As its
Vice President of Operations, Albin has devoted
his career to diagnosing problems, relentlessly
finding, providing and executing solid solutions
that the company and its customers. Named
after his grandfather and the company’s
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founder, Albin is poised to enhance the value
Dearing Compressor & Pump provides its clients
and employees.
“Over my career, I have been mentored and
guided by many voices to help me proudly carry
on the tradition of leading this company with
our family name,” said the company’s new
President. “I pledge to continue to follow the
mission, vision and values our family founded
this company upon, ensuring the preservation
of the company so that it continues on for
generations to come.”
About Dearing Pump & Compressor
Founded in 1945, Dearing Compressor and
Pump Co. continues to be the industry leader in
compressor distribution. For over 70 years, we
have based our reputation on service, reliability,
integrity, and innovation and have responsibly
served our industrial and energy customers
with dependable equipment and systems for
compressed air, gas, process gas, and hydraulic
applications. We’ve been able to maintain success
over the years by doing three things: treating
employees like family, focusing on our clients
and partners, and being a local company with
a national reach. For more information,
visit www.dearingcomp.com.

Universal Compressed Air to Supply
Compressed Air to John Deere
Universal Compressed Air (UCA) has been
selected by John Deere to install a Compressed
Air System at John Deere’s foundry in
Waterloo, Iowa. UCA will build, own and
operate a state-of-the-art facility to provide
compressed dry air to John Deere under
its long-term Pipeline Air™ performance
contracting model. A Pipeline Air™ contract

10
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THE TAMTURBO®
TOUCH-FREE™
IS THE ONLY
OIL-FREE
COMPRESSOR,
TRULY FREE OF OIL!

System shown is similar but not actual facility at John Deere’s foundry.

100% Oil-Free

Parts that
don't Touch,
don't Wear

Oil-free

combines UCA’s compressed air supply expertise with the capabilities of
highly efficient centrifugal air compressors, air dryers, cooling systems
and master control system.

Touchfree

UCA will execute the design, construction, commissioning, startup,
maintenance and operations of the new plant. Pipeline Air™ is designed
to allow companies to outsource compressed air needs as a utility, reduce
energy and carbon footprint, preserve capital, and focus on their core
business. UCA is delighted to deliver Pipeline Air™ to another leader in
the manufacturing industry.
About UCA
Universal Compressed Air is a privately-owned and thriving high-technology
business in Pennsylvania’s Lehigh Valley focused on compressed air systems
for industry. UCA brings decades of Industrial Gas expertise to Compressed
Air Supply Systems. The systems are optimized to deliver compressed air as a
utility and, in every case, an efficient and reliable solution will be designed and
built to maximize savings. As a compressed air supplier, the systems are proven,
trusted, and designed to optimize the end user’s success. UCA’s Pipeline Air™
enables large air users to benefit from a solution tailored to their site’s specific
requirements. For more information about UCA, visit https://ucaair.com/.

Care-free

Lowest
Total Cost of
Ownership

Care-Free
Reliability

No Maintenance
to Critical
Components

All Tamturbo® Touch-Free™ compressors
are direct driven high-speed turbo
compressors with active magnetic bearings
and VSD control for pressures
between 30 to 130 psi (2 to 9 bar).
www.tamturbo.com
+1(314) 662-0188 Americas
and +358 40 766 5678 Global
airbestpractices.com
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Compressed Air Industry News

PneuTech/Unipipe Appoints West
& Midwest Sales Managers
PneuTech/Unipipe announced two veterans of
the compressed air piping industry have joined
its team. Lance Frederick will be working to
connect compressor dealers, piping supply
houses and mechanical contractors in the
Western United States and will continue to be
based near Phoenix, AZ. John Vicat is joining
the company with a similar resume and will
focus on markets throughout the Midwest
from his home office near Kansas City, MO.
The addition of these two industry leaders
now positions PneuTech and Unipipe to fully
support a dealer/reseller network across the
entire country.

John was exposed to the industry when he
was 12 years old at a trade show in Tulsa. His
dad owned a company that sold air feeders
and needed help manning the booth. That
experience sparked an interest in manufacturing
that lasted throughout high school and led to
a position as a manufacturer rep for motors,
drives and automation supplies. He then was
a distributor for Sturgis Automation, where
he really got into compressed air and piping.
John also worked for Kaeser Compressors and
Air Capital Equipment, a Sullair distributor in
Springfield, MO.
Through those experiences, John also
became an expert in compressed air systems

BLOWER AND COMPRESSOR
We Are Always Looking
For Industrial Reps

Don’t worry,
Lone Star

will help us!

RENTALS
• Air, Gas, Pressure, Vaccum
• Drop-In Replacements
• Remote Monitoring
• Complete Packages

• Emergency (24/7)
• Rent-to-Own, Leases
• Custom Solutions
• PLC Controls w/Starters

www.LoneStarTurbo.com • 832-532-3112
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through performing audits and working
with his customers to improve the efficiency
of their systems. Most recently, John was a
manufacturer’s rep for AirCom piping.
“I’m so excited to represent this company, this
team and this product. I am looking forward to
growing the visibility of Unipipe throughout the
Midwest,” said Vicat.
Lance started his career with Legris (Parker
Hannifin) in sales for the TransAir product
line. He then was involved with Compressed
Air Distribution, where he also focused on blue
pipe. There, he had the opportunity to perform
air audits, gaining a true understanding of
the bigger picture of energy efficiency and
the real cost of compressed air. Most recently,
Lance was with AirCom, establishing inventory
and distribution in the Western US. He has
worked with notable manufacturing leaders like
Boeing, Tesla, Space-X, Apple, Applied Materials
and Honeywell.
“I am proud to be part of this team and excited
to offer complete solutions to our partners.
I look forward to working with design-build,
mechanical contractors, and those that support
our American manufacturing,” said Frederick.
Both new regional sales managers love
bringing new technologies and best practices
in aluminum pipe systems to their customers.
They have a true appreciation for US
manufacturing and love working in these
environments. They are on a mission to show
project managers that traditional compressed
air distribution piping is not the best way to go
and they need to think differently. Unipipe is a
versatile, lightweight and reliable aluminum
piping system for compressed air, nitrogen
and multi-fluid distribution. Compared to
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John Vicat (Midwest), and Lance Frederick (West), Regional Sales Managers (left to right).

black iron or copper piping, Unipipe is easier
to install, longer-lasting and has more secure
fittings, minimizing leaks in the distribution
system. With these new hires, the company is
now poised to bring Unipipe’s advantages to
a broader audience across the US and bring
enhanced product support to new and current
customers and dealers across the US.
About PneuTech/Unipipe
Unipipe is the premier aluminum compressed air
piping system offered by PneuTech and is distributed
nationwide. The Unipipe system is engineered for
fast installation, secure leak-free fittings and superior
longevity. The aluminum piping system is available in
a wide range of sizes and high working pressures for
compressed air, nitrogen and multi-fluid distribution.
PneuTech specializes in providing best-in-class rotary
screw compressors, air dryers, and in-line filtration
for manufacturing, production, processing, automotive
and any industrial application that requires clean,
reliable, efficient and dry compressed air. Its products
are developed and distributed through partners in
the US, UK, Australia and New Zealand. For more
information, visit www.pneutech.com/usa/.

Howden Acquires Compressor
Products International
Howden announced that it has completed
the acquisition of Compressor Products
International (“CPI”), a leading provider
of aftermarket components and services to
the global reciprocating compressor market.
Headquartered in Houston, Texas, USA, CPI
manufactures precision-engineered, custom
aftermarket products which are vital to the
longevity, efficiency and safety of reciprocating
compressors.
This marks Howden’s sixth acquisition of 2021
and is well aligned with Howden’s strategy of
expanding its global aftermarket presence in
the compressor market. By leveraging CPI’s
strategically located service centers, Howden
will expand its aftermarket services and
coverage across North America and Europe.
CPI’s valves and aftermarket products are
complementary and strategically important
additions to Howden’s existing aftermarket
compressor technology portfolio. As a result of
this acquisition, Howden’s addressable markets
will increase by $1 billion.
airbestpractices.com
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As part of Howden, CPI will be able to access
growth opportunities through additional
technology support from Howden and by
leveraging Howden’s existing global distribution
and services network in China, Asia Pacific
and South Africa. With CPI’s predominantly
aftermarket revenues, this acquisition will be
accretive to both Howden’s aftermarket mix and
overall margins.

and efficient. Howden supports multiple sectors
including infrastructure, power generation, oil & gas,

wastewater, metals, mining and transportation. For
more information, visit www.howden.com.

This acquisition also reinforces Howden’s role
in supporting the ongoing energy transition
towards renewable sources of energy. Howden
will leverage CPI’s reciprocating compressor
technology to support customers through their
energy transition.
CPI manufactures precision-engineered, custom aftermarket products.

Ross B. Shuster, CEO of Howden, said,
“Reciprocating compression technology
is critical to the energy transition, with
applications in hydrogen production and
infrastructure, as well as biofuel production.
CPI’s technology, expertise and aftermarket
presence will allow us to serve customers
looking to improve the performance and extend
the life of their vital compressor assets across a
wide range of industries. The acquisition of CPI
will bring benefits to customers of both Howden
and CPI. We’re proud to welcome the CPI team
and the CPI brand into Howden.”
About Howden
Originally founded by James Howden in Scotland
as a marine engineering firm in 1854, Howden
has grown and evolved into a global leader in
manufacturing air and gas handling solutions.
With the power of our engineering expertise and
technology, our equipment plays an integral role
within our customers’ processes, which provide
safe and reliable solutions that are both sustainable

airbestpractices.com
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Importance of Maintaining
Screw Air Compressor Valves
By Gershom Joel, Product and Support Manager, ELGi North America

c Conventionally when we talk about oil
lubricated screw air compressor maintenance,
it is mostly about replacing consumables
such as filters and lubricant on time. While
these consumables have a defined usable
life and have a direct effect on the efficiency
and the life of the air compressor itself when
not replaced on time, there are a few critical
valves in the air compressor that require
16
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maintenance as well. Compressor valves
directly affect the efficiency, safety, and the
functionality of the screw air compressor.
Let us understand some of the commonly
available valves in a screw air compressor,
why they need maintenance, and discuss some
of the frequently asked questions about screw
air compressor valves.

Types of valves and how they impact
the performance of a screw air
compressor
A screw air compressor is very similar to
a human heart. While a human heart has
tricuspid, pulmonary, mitral, and aortic valves,
a screw air compressor has four critical valves
namely air inlet, minimum pressure, blow
down, and safety valves.

SAFETY, QUALITY & RELIABILITY
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ensures a suitable velocity of flow across the
air-oil separator that ensures efficient air-oil
separation. The effective performance of the
minimum pressure valve directly affects the
compressor’s lubrication, air-oil separation
efficiency, and power consumption during load
and no-load conditions.

Air Inlet Valve

Air inlet valve is also commonly known as
the “Intake valve” which is typically assembled
on the airend’s intake. The air inlet valve of a
conventional fixed speed screw air compressor
controls the air intake into the compressor. It
remains closed when the compressor starts to
lower the starting load on the main motor and
when the desired working pressure is attained
in the compressed air circuit and thus enabling
the compressor’s motor to run without any
load. In some compressors that are capable of
providing a variable output by modulating the
amount of air it sucks in, the inlet valve holds
various opening positions to regulate the volume
of air entering the compressor. The effective
performance of the inlet valve directly affects the
compressor’s capacity and its power consumption
during load and no-load conditions.
The minimum pressure valve is typically
assembled on the exit of the air-oil separation
tank of a compressor. The minimum pressure
valve acts as a check valve preventing back
flow of compressed air into the airend, retains
a minimum pressure in the compressor system
for lubrication, offers a restriction to avoid
a collapse of the air-oil separation filter, and

The blow down valve is typically found
on a dedicated exhaust line from the air-oil
separation tank. The blow down valve evacuates
the compressed air in the air-oil separation tank
each time the compressor runs on a no-load
and when the compressor shuts down to ensure
there is no back pressure when the compressor
starts to load next time. The blow down valve
of a conventional screw compressor is typically

Minimum Pressure Valve
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actuated by a solenoid valve. The effective
performance of the blow down valve affects
the compressor’s power consumption during
un-load, capacity of the compressor when
running on load, and the life of the motor.
The safety valve is typically mounted
directly on the air-oil separator tank.
The only function of the safety valve is to
blow off the compressed air in the air-oil
separation tank when the pressure in the airoil separation tank exceeds the set pressure
of the safety valve and there by prevents the
tank from cracking under high pressure. A
malfunctioning safety valve affects the safe
operation of the air compressor or results in
leakage of compressed air continuously.
Blow Down Valve

Safety Valve

It is time to
abandon the N2
bottle.

1-800-336-2285
info.us@pneumatech.com
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Why do screw compressor valves
lose efficiency over time?
Though each compressor manufacturer has
their own unique valve design, compressor
valves in general contain moving parts such
as springs, valve plates, and plungers that
affect the opening and closing of the valves
and rubber seals / seats that offer perfect
sealing when the valves remain closed. These
moving parts wear or lose their mechanical
properties over a period of time and the
sealing components typically “age” over time
and lose their effectiveness and will need to
be replaced.
Compressor manufacturers typically design
these components to operate efficiently for
several thousand or millions of operation
cycles. However, several factors such as
variability in the demand pattern, sizing
of the air compressor against a certain air
demand, the environment in which the air

SAFETY, QUALITY & RELIABILITY

compressor operates, promptness of preventive
maintenance, etc. determine how long these
valves efficiently operate.

Why do screw compressor valves
need preventive maintenance?
Many times, it is difficult to identify a
malfunctioning valve or a valve operating with
worn-out parts as the compressor continues
to generate air. The typical symptoms of a
malfunctioning valve are loss in compressor’s
capacity, increase in power consumption during
load or/and unload, drop in discharge pressure,
increase in oil carry-over and more load on
motor. These symptoms are either difficult
to notice or have other frequently common

0 5 / 2 2

assignable causes such as air leak before
suspecting the compressor valves.
Case studies show that operating a screw air
compressor with a worn-out / malfunctioning
valve could increase its overall power
consumption by 10–15%. Power cost contributes
to more than 75% of the compressor’s total life
cycle cost over ten years and hence this is a
significant impact. Unserviced valves also lower
the life span of downstream accessories by half.
In some cases, a malfunctioning safety valve
may result in a catastrophe.
Air compressor manufacturers typically
offer convenient valve maintenance kits for

|

customers that contain the internal parts of the
valve that wear or age out. Changing the valve
kits is a much more sensible and economical
option than changing the complete valve.

What is the recommended frequency
to maintain a screw compressor valve?
It is difficult or almost impossible to identify
a malfunctioning valve unless it is opened for
inspection. Hence it is absolutely mandatory
that these valves are inspected for effectiveness
every year and the internal moving parts
replaced as a part of preventive maintenance
once every year or two depending on the
operating conditions of the air compressor.
It is typical for compressor manufacturers to
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mandate a valve kit replacement once every two
years as a proactive measure.
In particular, the safety valve must be
inspected and certified every year per the
local safety laws to ensure they are functional
and efficient. Sometimes, replacing the safety
valve entirely with a valid certificate for one
year is more economical as the certification
procedures could be equally expensive on an
existing valve.
A timely preventive maintenance on these
valves pays back several times as the
compressor operates efficiently and safely.
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How to identify a compressor
that could potentially have
a worn-out valve?
As stated before, it is challenging to identify a
valve that is worn out unless it is opened and
inspected, but there are a few indicators that
a qualified compressor technician can use to
deduct a malfunctioning valve.
Based on Operating Conditions
p

Low duty cycle operation: A
sophisticated screw air compressor in
today’s day and age carries a convenient
microprocessor-based human-machine
interface that keeps track of operating
hours of the compressor under load and

un-load conditions and the number
of load/unload counts the compressor
is subjected to over a period of time. A
higher un-load hours and load/unload
count indicates that the air compressor is
oversized against the actual air demand.
This in turn indicates the air compressor
“cycles” frequently between load and
un-load mode as opposed to running
continuously on load. Every time a
compressor “cycles”, the inlet valve, blow
down valve, and minimum pressure valve
is brought into play where their internals
“actuate”. Frequent actuation of these
valves results in a faster wear of the
internals and hence results in shorter life.

SAFETY, QUALITY & RELIABILITY

p

Extreme operating environment:
An abusive environment that is dusty
or abrasive also at times impacts the
lifespan of these valves.

Based on Operating Parameters
p

p

0 5 / 2 2

High operating temperature: A
compressor that runs on a high
operating temperature affects the life of
the valve’s sealing components, which
causes them to “age” fast.
Compressor not building
pressure: If the air demand has not
changed over time and the facility
is relatively free of any air leakage,

the air compressor is probably not
delivering the rated output. There
is a high probability that there is a
malfunctioning valve.
p

Increase in compressor’s power
consumption: An increase in the
air compressor’s power consumption
profile over a period of time where
there has been no abnormal change
in the air demand and usage pattern
indicates an increase in either the
load or un-load power. There is a high
probability that this is because of a
malfunctioning valve.

|

Can an oil lubricated screw
compressors have valves other
than these 4 critical valves?
Based on the design philosophy adopted by
the air compressor manufacturer, the oil
lubricated screw air compressors could have a
few more valves that are critical to functional
performance that must be maintained as well.
Some of the other valves frequently used in an
air compressor are as follows:
p

Temperature control valve (also
known as thermal valve) is used to
regulate the flow of oil through the
oil cooler based on the operating
temperature.
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p

Oil stop valve is used to prevent the
back flow of oil from the airend
through the oil injection port.

p

Discharge check valve is used to prevent
back flow of compressed air into the
airend through the discharge port
of the airend.

p

Flow regulation valve (ball valve or gate
valve) is used to isolate the compressor’s
output and is located in the outlet of
the compressor.

p

Drain valves are used to drain lubricant
at the time of lubricant change over
or cleaning. Air compressors equipped

with a moisture trap at the outlet
of the after cooler also has a drain
valve (automatic or timer based) to
discharge water collected.
p

p

Oil sampling valve is used to take
lubricant samples while the compressor
is still running.
Flow check valves are used in control
lines and lubrication lines to regulate
the flow of lubricant or control air
in a certain direction.

The presence or absence of one of these valves
and the type of actuation of these valves
(electronic / mechanical) depends on air

compressor’s design architecture. The Operation
and Maintenance Manual (OMM) and the
Piping and Instrumentation Diagram (P&ID)
supplied by the air compressor manufacturer
are excellent resources that explain the
purpose, functioning, and maintenance
requirements of these valves.

Why is it important to use genuine
valve kits supplied by the air
compressor manufacturer?
Many of the air compressor valves are
highly specialized and exclusive. Their
designs are usually complex and some even
need special tools to service them. The
internal components’ build quality and
material selection are extremely important

Flowmeters for Compressed-Air Management
Economical
Install in minutes
Hot tap option
Wireless
output available

cdimeters
22

airbestpractices.com

3R Green Street • Woburn, MA 01801 • 866-885-2462 www.cdimeters.com

SAFETY, QUALITY & RELIABILITY

and proprietary. Hence it is highly critical
that only genuine valve kits issued by the
air compressor manufacturer are used to
maintain the valves. An inferior after-market
replacement will most certainly compromise
the performance of the entire compressor, void
the original manufacturer’s warranty of the
compressor, cause consequential damage to
other parts of the compressor, and above all,
be a safety hazard.
In conclusion, while it is important to change
the screw air compressor’s filters and lubricants
on time, it is equally important to perform
preventive maintenance on these critical valves
in a screw air compressor as recommended by
the air compressor manufacturer. While the
intake valve, minimum pressure valve, safety
valve, and blowdown valve are critical to the
performance and safety of the compressor,
there could be other valves in the compressor
that are critical and need maintenance. The
air compressors sizing and the environment
in which it operates are crucial factors that
affect the life of the air compressor. Finally,
it is critical to proactively service these valves
using genuine kits issued by the compressor
manufacturer to enable the air compressor
performs efficiently and safely.
Healthy Valves = Healthy Screw
Air Compressor
About the Author
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in conjunction with its subsidiaries, Pattons,
Pattons Medical, and Michigan Air Solutions,
offers a comprehensive range of compressed
air products and services. Our product offering
includes oil-lubricated and oil-free rotary screw
and reciprocating compressors, dryers, filters, and
ancillary accessories. ELGi and its subsidiaries
serve multiple industry verticals spanning medical
applications, pharmaceuticals, food & beverage,
construction, manufacturing, and infrastructure. For
more information, visit https://www.elgi.com/us/.
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Why A Centrifugal Air Compressor
May be the Better Choice
By Richard Huguenor, Business Development
Manager for Oil Free Products, Sullair

Centrifugal compressor at glass manufacturer.

c The demands of maintaining an efficient
and productive manufacturing operation
are many. With an increased focus on
environmental concerns and constant cost
optimization initiatives, machinery purchase
decisions are more important than ever.
When selecting an air compressor for your
manufacturing operation, the common
choice is the industry-standard rotary screw
compressor. Known as the work horse of
compressed air machinery, the rotary screw
compressor comes in a multitude of sizes and
24
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power levels. However, centrifugal compressors
have seen some exciting technological progress
in recent years and offer a wide range of
pressures, flow and turndown. Long known for
their longevity and durability, they offer higher
efficiency, even qualifying for energy rebate
programs offered by local utilities and all,
notably, produce Class 0 oil free air.
When choosing your air compressor many
factors play into making the right choice.
Whether it is the variety of applications, cost

and energy savings, reliability and longevity,
modern centrifugal compressors can often
be the smartest choice – depending on your
application and manufacturing environment –
making them worth a second (and first) look.

But First, a Little History…
Before we take that look into why a centrifugal
air compressor may be worth examining for
your operation, it is interesting to note that
centrifugal compressor technology has been
around a long time. The origin can be traced
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back to the year 1689, when French physicist
Denis Papin and Dutch physicist Christian
Huyghens collaborated by experimenting with
an air compressor, using centrifugal force to
compress air. As the physics community gained
a better understanding of fluid and thermal
dynamics, the centrifugal compressor evolved
from a crude single impeller blower into the
multi-stage modern compressor we use today.

A Compressor for Every Plant
Demand Scenario
History aside, this century, centrifugal
compressors have traditionally been known
as a baseload compressor and not suitable for
compressed air systems with large changes
in demand. This may be true of older models
where the typical inlet modulation turndown
using a butterfly style inlet valve was only
10-20 percent less than full flow. This means
the compressed air system flow demand drops
from 100 percent to 60 percent, the older design
centrifugal compressor would inlet modulate
down to 80 percent flow, deliver 60 percent flow
to the compressed air system, and blow-off 20
percent to atmosphere. Wasting 20 percent of
the air product is less than ideal, especially
when efficiency matters.
Modern centrifugal compressors, however,
have much more flexibility in turndown using
a modern inlet guide vane inlet valve and
can modulate beyond the 10-20 percent less
air flow of early machines, up to 50 percent
turndown. This is in part due to fast and
powerful microprocessor controllers that run
many control loops simultaneously as well as
advances in computer aided impeller design.
The modern inlet guide vane is mounted very
close to the first stage impeller and imparts a
beneficial “swirl” to the inlet airstream reducing
turbulence and improving energy efficiency

SRL Series

DSP Series
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up to 8 percent compared to a butterfly inlet
valve. The inlet guide vane precision blade
design results in faster control valve responses,
to changing demand, along with better overall
energy efficiency. Having more turndown
means the centrifugal compressor can be
installed in a compressed air system with large
flow variability and not blow-off during low
flow applications. And, because of the nearly
endless turn down scenarios, one centrifugal
compressor can do the job of several smaller
rotary screw compressors.

Centrifugal f-series.

Host a CAC L1 Training ONLINE TODAY
Interested in hosting the Fundamentals of Compressed
Air Systems (L1) training online? CAC instructors are now
able to provide the L1 training online! Contact us today
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Like the popular in-person class, the web-based
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CAC’s principles of product-neutrality and a focus on the
systems approach to managing compressed air.

For more information, please contact CAC Executive Director,
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With this turndown flexibility, a wide range
of pressures and flow, and with up to 10,000
hp, the modern, multi-stage integrally geared
centrifugal air compressors can cover most
applications. Automotive, steel, glass, food
and beverage, air separation, large industrial
manufacturing to chemical and petroleum
processing applications are all possible. There
are also custom seal designs available for
specialty gas processing.

Oil Free Air Comes Standard
The issue of oil free or Class 0 oil free air is
becoming a hotter topic in manufacturing.
The International Standards Organization
(ISO) 8573.1 Air Quality Classes for compressed
air defines contaminants allowed in the end
product air. Oil free applications require Quality
Classes “1” or “0” for total oil concentration.
Less than 0.01 mg/m³ is Class 1 and anything
lower than Class 1 is Class 0. As the most
stringent air quality class, Class 0 ensures that
a compressor discharges compressed air free
of oil aerosols, oil vapors or oil liquids coming
from the compressor.
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In any application, compressed air directly or
indirectly contacts the manufactured product.

SUSTAINABILITY & ENERGY/WATER CONSERVATION

When using oil flooded air compressors, it is
possible for the air to make it downstream
and contaminate the product. In applications
such as food and beverage, pharmaceuticals or
sensitive technology manufacture, this contact
with residual oil from a compressed air system
has obvious consequences, making Class 0 air
vital for maintaining product quality and the
health and safety of consumers.
Thankfully, centrifugal air compressors are oil
free by design. They produce Class 0 oil-free
air making them ideal not only for sensitive
manufacturing environments, but also for
manufacturers looking to move away from
oil flooded for sustainability or maintenance
reasons. Sustainably speaking, centrifugal
compressors use less oil than oil-flooded screw
compressors – upwards of 55 more gallons of
oil every 6-12 months. This oil along with oilcontaminated condensate needs to be disposed
of properly. Condensate from a (oil-free)
centrifugal compressor does not need special
handling/disposal and may even be recycled.

Efficiency and Cost Savings to Boot
As previously mentioned, centrifugal
compressors provide superior energy efficiency
for large volumes of air as advanced technology
impellers are designed to match the required
airflow and pressure. This means additional
energy savings – in excess of $100,000 in some
cases – and opportunities to qualify for most
local government energy rebate programs. As
an added bonus, oil-free air in general requires
less filtration downstream and less product and
equipment contamination. This means less
maintenance and more cost savings, especially
over the long-term life of the machinery.
Centrifugal compressors also provide low
maintenance costs as they’re designed with many
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non-contacting internal components. This means
less friction wear and minimal maintenance
needs. Most centrifugal compressors run
continuously up to two years between shutdowns
for basic maintenance allowing more uptime
and less downtime compared to other compressor
types. And, that long life can be from 40-60 years
as compared to 20-30 years for rotary screw air
compressors. Not having to replace your missioncritical air compressor for decades to come is a
comforting thought.
Understanding that centrifugal air compressors
can and should be part of your short list when
shopping for air compressor solutions for your
manufacturing operation is half the battle.
Knowing that there are benefits and options

Further, many multi-national manufacturers
are moving to oil-free compressed air systems
to protect themselves against potentially
damaging effects – such as contaminating
end product, damaging production equipment,
causing downtime or damaging their brand’s
reputation due to the low quality of the end
product and/or product rejections. Class 0
oil free compressors help eliminate potential
contamination as no oil or lubricant is
introduced into the air compression process.
Oil free just may be the wave (or at least a
ripple) of the environment-forward future for
most processes.
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Why A Centrifugal Air Compressor May be the Better Choice

Sullair Centrifugal TRE 1000 hp Installation at chemical producer.

available beyond rotary screw compressors
means more choices and better performance,
efficiency and results – depending on your
application. Do your research, but when the
time comes, don’t forget to look at centrifugal
compressors as a viable, durable and
environmentally-sound option.
About the Author
Richard Huguenor is the Business Development
Manager for Oil Free Products at Sullair and brings
22 years’ experience in the centrifugal compressor
industry to his position. Richard joined Sullair in

2015 as a sales engineer in oil free products. He is
currently responsible for market growth in the oil free
in the North American region.
About Sullair
Sullair, founded in Michigan City, Indiana, in 1965, is
a leading global provider of compressed air solutions.
The company was one of the first to execute
rotary screw technology in air compressors, and its
machines are known throughout the world for their
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a Hitachi Group Company in July 2017. For more
information, visit www.sullair.com.
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Three Ways To Make Packaging
Lines More Sustainable
By Andres Abreu, Packaging Business Development Manager,
Assembly and Welding, and Mark Densley, Director
Business Development Factory Automation, Emerson

Pneumatics and ultrasonic welding
technologies can help consumer
packaged goods companies optimize
energy use and improve OEE.
c Sustainability is a high priority for today’s
consumer packaged goods (CPG) companies.
Driven by environmental responsibility,
government regulations and customer
preferences, CPGs are actively seeking ways to
decarbonize their packaging lines and use eco30
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friendly packaging materials. Many have started
monitoring the energy consumption of their
equipment in real time and upgraded critical
areas of their packaging processes using two key
technologies: pneumatics and ultrasonic welding.
While companies have long relied on the
proven performance of pneumatic technologies
in their packaging lines, the latest pneumatic
devices feature specialized capabilities and
connectivity that can help optimize energy

use, improve overall equipment efficiency
(OEE) and maximize performance. Compared
to traditional heat sealing, ultrasonic welding
offers precision, reliability and efficiency
that can minimize waste, improve packaging
compostability and reduce energy consumption.
Here are three ways that CPG companies can
incorporate these sustainability technologies to
improve the environmental impact – and boost
the OEE – of their packaging lines.
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Optimizing Compressed Air Use
Compressed air is used to help operate
equipment and power processes throughout
packaging lines, including bottle production.
While its prevalence can mean a high potential
for energy loss, the right tools can turn it into
a valuable opportunity for energy savings.
Not long ago, there was no reliable way to
evaluate compressed air consumption. The
digital transformation of pneumatics has
changed that. Today’s smart pneumatic devices
provide a more complete picture of pneumatic
system performance as well as actionable
insights that give companies the ability to
better understand and effectively control the
energy use of their packaging lines.

In addition to optimizing compressed air use,
software monitoring can also help operators
detect leaks in near-real time. Once it detects
a leak, the monitoring system sends an alert
to maintenance personnel, who can then
investigate the equipment in question. In this
way, operators can address compressed air leaks
much sooner, preventing compressed air loss
and reducing emissions. (Figure 2)

Figure 1: By continuously monitoring pneumatic
systems in real time, Emerson’s AVENTICS™ Series AF2
Series flow sensor can help CPGs detect and address
compressed air leaks early. (image courtesy of Emerson)

In analyzing individual companies that have
implemented pneumatic solutions to control
air leakages, their improved overall equipment
efficiency (OEE) has shown that facilities can
typically save 10-20% in compressed air energy
costs and see a carbon footprint reduction of
up to 10% through early leak detection and
optimized air consumption.
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Smart sensors, combined with an edge
computing device, can continuously monitor
system airflow and capture real-time flow,
pressure and actuator speed. When properly
analyzed, this data can help detect leaks and
optimize compressed airflow. (Figure 1)
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Using the edge analytics, operators can see
the relationship between air pressure, flow
and the speed of the actuator more clearly.
By better understanding the true nature of
this relationship, operators can determine the
optimal consumption point of compressed air
for their packaging processes.
If the analyzed incoming pressure is higher
than process requires, and more compressed
air is being used than needed, operators can
reduce the pressure and modulate airflow
while maintaining the same cylinder cycle
time. By optimizing the amount of compressed
air to meet operational requirements without
affecting production, companies can minimize
energy use.
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System monitoring can help reduce downtime
and improve OEE, too. Companies no longer
need to plan downtime and have technicians
test each machine for leaks, and leaks are
sealed before they can cause fluctuations in
system pressure. Leak-related fluctuations can
make machines cycle more than needed, and
this extra work wastes energy, prematurely
wears equipment and components and
increases maintenance.

Perfecting PET Bottle Production
The polyethylene terephthalate (PET) bottle is
the most widely used bottling product in the
world. It is so popular, about 3,500 stretch blow
molding (SBM) systems are built and deployed
annually to meet demand. The latest systems
combine the SBM process with the bottling
process in one continuous production flow.

This combination production system obviously
makes lines more compact and reduces a
bottler’s carbon footprint by eliminating the
shipping step that occurred between bottle
production and filling. Pneumatic technology
is a key part of their construction.
Pneumatics power several key areas of SBM
machines. Pneumatic air preparation systems
improve efficiency and offer better control of
the low- and high-pressure air that preform
actuators and stretch blow bottle expansion
steps use. And compact, high-performance
blowing blocks provide bottle volume growth
control through pre-blow, blow, recycling and
exhaust functions.
Some suppliers have advanced SBM pneumatic
performance, and sustainability, even further.

Learn How To Save
Energy & Improve
Productivity In
YOUR Industry!
Subscribe Now!

Subscribe at
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Figure 2: Operators can view pneumatics data and valuable insights on an easy-to-read local dashboard,
making it simple to quickly respond to issues if they arise. (image courtesy of Emerson)
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For example, one supplier offers a proportional
control valve developed for the pre-blow
expansion step in PET production that replaces
an on/off high-pressure flow and, quite
honestly, revolutionizes this bottle production
step. Where the previous on/off high-pressure
flow set a uniform flow rate throughout the
blow process, the new control modulates the
flow to fine-tune each bottle’s expansion
within the mold. (Figure 3)
This advanced proportional valve technology
combines a specially designed proportional
valve, control electronics and software,
which can either store the blowing sequence
setpoints in the valve or respond to control
directions from the stretch blow molding (SBM)
programmable logic controller (PLC) that
directs the blowing process. The resulting bottle
grow is intelligently modulated, giving end
users the ability to perfect how the heated bottle
expands within the mold. (Figure 4)
The system can also capture feedback results
for the quality of each blow, providing critical
data needed by bottle manufacturers to
perfect the process and minimize the number
of rejected, wasted bottles. It also provides
condition monitoring data to support routine
and preventive maintenance programs.
Proportional technology for PET blowing
moves pneumatics to a whole new level of
sustainability for this process. It offers the
potential to reduce material consumption with
the capability to fine-tune bottle wall and shape
formation, to create thinner, more lightweight
containers. It also saves energy by potentially
reducing blow air pressure required for highquality bottle formation and by reducing the
heating temperature in the pre-blow oven.

Turn data into actionable
insights
Increase availability, improve quality, and enhance energy
management with easy to implement IIoT solutions from
Emerson. From measuring critical parameters in your
production process, to detecting leaks, to improving
predictive maintenance, intelligent pneumatics – such as
the AVENTICS™ AF2 series flow sensor – provide actionable
insights that enhance decision-making and help optimize
the performance of your packaging operations.
Learn more at: Emerson.com/AVENTICS

The Emerson logo is a trademark and a service mark of Emerson Electric Co. © 2022 Emerson Electric Co.
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Figure 3: By integrating a proportional control valve instead of using on/off high-pressure airflow in their pre-blow expansion step, PET bottle manufacturers can better modulate
bottle growth.
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In addition to its energy saving benefits,
proportional technology for PET blowing also
enables the high throughput production of
more complex bottle shapes, which is a critical
goal for a bottler’s marketing purposes. It also
increases manufacturing flexibility, since the
process can be easily changed via software/
PLC formula specific to each blowing station
on the machine and fine-tuned for further
improvement without stopping production.

Implementing Ultrasonic Welding
To make sealing applications greener,
ultrasonic welding offers many advantages
compared to traditional heat sealing. Its
precise, reliable capabilities and efficiency
allow end users to reduce energy consumption,
confidently use biodegradable packaging,
minimize product and packaging waste
and improve packaging recyclability and
compostability. This sustainable technology
can ultimately save energy by up to 25% and
reduce carbon footprints by up to 75%.

Figure 4: The precision and control of Branson ultrasonic welding components for vertical form fill and sealing (VFFS)
systems by Emerson can hermetically seal bio-based materials more reliably than traditional heat-sealing tools.

Ultrasonic welding systems simply use less
energy than conduction heat-sealing systems.
Ultrasonic welding processes consume energy
in short bursts compared to the continuous
energy supply that conduction sealing
processes require to complete the same
production capacity. For example, to complete
100 welds/min over two eight-hour shifts
per day, a typical conduction sealing process
needs four, 500-watt cartridge heaters (2,000
watts/hour or 32,000 watts/day) to constantly
maintain its operating temperature, while an
ultrasonic welder of the same capacity would
be equipped with a power supply rated at 1,500
watts but would use power in short bursts (e.g.,
~200 ms/weld) totaling about 20 seconds/min
of total power consumption.

airbestpractices.com
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Ultrasonic welding is also more compatible
with bio-based materials, such as polylactic
acid (PLA), than traditional heat sealing.
Because biopolymers contain significantly
less polymer content, it can be difficult for
the simple time, temperature, and pressure
settings of a heat sealer to reliably bond this
type of biodegradable, single-use packaging
and achieve a commercial-grade, hermetic seal.
However, the precision and control inherent to
ultrasonic welding offers far more capability to
manage the narrower processing windows of
bio-based resins. (Figure 5)
Ultrasonic welding produces high-quality,
consistent package seals without adhesives

or consumables. The plastic-to-plastic bond
it creates not only simplifies package design,
but, since there is no contamination within
the seal surface, it also improves material
recycling and/or compostability.
In addition to creating a more reliable seal, an
ultrasonic weld can reduce packaging material
consumption as well as eliminate seal failures
due to contamination. To reduce packaging
material consumption, ultrasonic welds require
only 0.25 inches of total package length when
sealing the ends of small snack bags, while
conventional heat seals consume about 1.0
inches. Comparably, ultrasonic welding returns
0.75 inches of package length.

To prevent seal failures, the high-frequency,
vibratory motion (usually 20, 30 or 40 kHz)
of the ultrasonic welding process vibrates
potential residue out of the seal area that
conventional heated tools often seal in. Because
encapsulation of these residues results in
contamination, leaks or failures, the clean weld
that ultrasonic welding achieves reduces waste
while improving seal quality and repeatability.

Achieving a More Sustainable
Packaging Line
Consumer packaged goods companies have long
counted on pneumatics as an effective, reliable
machine technology to package items from soda
bottles and cereal boxes to single-serve snack
pouches and pharmaceutical blister packs. And

Grade D Breathing Air Solutions

CO-Guard

CO airline monitor

ProAir 2200

Four gas airline monitor

AFS-50

Air filtration system

AirGuard

Portable breathing air system

Protect and Refresh Your Breathing Air

800-521-2978
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Figure 5: CPGs can eliminate contaminants, decrease
waste and reduce weld failures using ultrasonic welding,
which creates neat, hermetic seals between package
contents — even liquids and purees.

SUSTAINABILITY & ENERGY/WATER CONSERVATION

the latest advances in pneumatics, including the
digital transformation of the packaging line,
promise even greater benefits.
While the right technology will power greener,
more compact packaging lines, it’s important
that CPG companies work with an automation
expert who understands smart pneumatics
and the distinct characteristics of fluid power
applications to achieve their most ambitious
sustainability and performance goals. By using
a range of pneumatic technologies, including
smart pneumatics, companies have the potential
to significantly reduce their carbon footprint –
while considerably improving OEE.

0 5 / 2 2

which focuses on delivering customers IIoT insights
and clear return on implantation investments. Mark
has an outstanding understanding and practical
application knowledge of automation technologies
and engineering solutions.
About Emerson
Emerson is a global technology and engineering
company providing innovative solutions for
customers in industrial, commercial and residential

|

markets. Emerson’s Automation Solutions
business helps process, hybrid and discrete
manufacturers maximize production, protect
personnel and the environment while optimizing
their energy and operating costs. Emerson’s
Commercial & Residential Solutions business
helps ensure human comfort and health, protect
food quality and safety, advance energy efficiency
and create sustainable infrastructure. For more
information, visit www.emerson.com.

To read similar Food & Beverage Industry articles, please
visit https://www.airbestpractices.com/industries/food

Visit our Webinar Archives to listen to expert presentations on Compressed Air
Purification, Pneumatics and Piping at https://www.airbestpractices.com/webinars
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The Impact of Altitude on
Air Compressor and Tool Sizing
By Hank van Ormer and Don van Ormer, Air Power USA

c Introduction
Two things happen to the air at higher altitude:

For Example: At Sea Level the air
pressure is 14.69 pounds per square
inch (psi), while at 5,000 ft. above sea
level it is only 12.22 psi. This decreased
air pressure causes something else:

1. The air pressure is reduced. Air pressure
is a factor of the weight of the air
above; as altitude increases there is less
air above...so less pressure.

2. The air is lighter or less dense. Another
way to say this is that there are less

molecules of air (or less weight) in a
given volume; i.e.: One cubic foot of air
weighs less – or has fewer air molecules
in it at 5,000 ft. above sea level than at
sea level.
The purpose of this article is to analyze what
effect this has on the air compressor and using

TABLE 1. CORRECTION FACTORS (MULTIPLIER) FOR ESTIMATING PERFORMANCE AT ALTITUDES (SINGLE STAGE)
Altitude – Feet Above Sea Level
0

38

3000

5000

7500

10000

Pressure PSI

Act. Cap.

BHP

Act. Cap.

BHP

Act. Cap.

BHP

Act. Cap.

BHP

Act. Cap.

BHP

40

1.00

1.00

.977

.973

.962

.953

.944

.930

.925

.907

80

1.00

1.00

.957

.960

.928

.934

.892

.901

.856

.868

100

1.00

1.00

.947

.959

.912

.932

.868

.898

.824

.864

150

1.00

1.00

.924

.956

.874

.928

.811

.892

.748

.856
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: The Voice
of the Compressed
Air Industry
®

CAGI (The Compressed Air and
Gas Institute) has been running
performance verification on
products for years, but did you
know they now also have a
testing program for the people
who serve you?

tools/or air motors. Keep in mind the following
definitions:
1. FAD / ACFM – This is the actual air
delivery of the compressor in cubic feet
per minute rated at inlet conditions
of the compressor. ACFM is also called
“cubic feet of free air per minute.”
Most air compressors are rated in ACFM.
2. SCFM = “Standard” cubic feet per
minute is ACFM / FAD converted to
“Standard” intake conditions – (60˚F.,
60% RH & 14.7 psig usually) for rating
using equipment. To size for other than
standard conditions, i.e. Altitude or Hot
Weather “corrections” must be made.

The Effect of Altitude
on Air Compressors

altitudes, single stage reciprocating compressors
lose volumetric efficiency considerably more
than injected-cooled rotaries. We have included
a table that can be used for correcting the
capacity (and horsepower) of an air system
from a single stage reciprocating compressor.
These multipliers are good for estimating
only...and for exact details the compressor
manufacturer should be contacted.
Reciprocating Compressors – Two Stage

Two stage reciprocating compressors, although
not losing capacity as much as single stage,
also will lose more than injected-cooled
rotaries. Some manufacturers offer special
altitude units. We have included a table that
can be used for correcting the capacity (and
horsepower) of a two stage reciprocating
system. Again, these multipliers are only for
estimating and for exact details the compressor
manufacturer should be consulted.

The benefit? You can be assured
that the person serving you has
been knowledge-tested and
has passed a comprehensive
compressed air exam. Next
time you’re looking for advice
and support with compressed
air, check if they hold Certified
Compressed Air System
Specialist (CCASS) status.

®

Reciprocating compressors – Single Stage

Because of the increased compression
ratios and consequent increased effects of
re-expansion when operating at higher

Rotary Compressors – Injected Cooled –
Vane or Screw

Non-lube rotaries will have about the same

Learn more at

www.cagi.org/personnel-certification
airbestpractices.com

39

|

SAFETY, QUALITY & RELIABILITY

0 5 / 2 2

The Impact of Altitude on Air Compressor and Tool Sizing

losses as a comparable single/two-stage
reciprocating and other similar positive
displacement units.

The air intake pressure is reduced so the
compression ratio is increased to obtain the
same discharge pressure. For example: At Sea

Level we have a compression ratio for 100 psig
of 114.69/14.69 = 7/8:1 where at a 10,000 ft.
elevation we have an intake pressure of 10.10
psia and a corresponding compression ratio
of: 110.10 psia/10.10 psia = 10.9:1.
1. This increased compression ratio
causes a loss in volumetric efficiency
(VE) because the increased pressure
differential causes greater leakage
back to the intake and greater
re-expansion effect.

(FAD/ACFM to SCFM) at Altitude

The following chart shows the actual
loss in capacity of an injected-cooled
single-stage rotary compressor is only
slightly more than 3% at 10,000 ft.
Example: Using this chart, what acfm
will we get from an injected-cooled
rotary at 10,000 ft. from a compressor
delivering 600 acfm at sea level? The
chart shows a 96.8% of rated capacity
at 10,000 ft. altitude; therefore, .968
x 600 = 581 acfm air available from
acfm lubricated rotary compressor at
10,000 ft. elevation.
2. You would expect the horsepower
requirement of the compressor to be
increased because of the increased
compression ratio, and it is . . . but
this increase is offset by the fact that
the volume of air being handled is less
dense and lighter – meaning that even
though the compressor is handling
almost the same volume of inlet air
it is a lower “mass flow” or “weight”
of air. The net result is that the horsepower draw of a lubricated rotary

40
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is required to establish the same working
pressure against the orifice (or tool).

compressor remains almost constant
as altitude increases.

Effect of Altitude on Air Tools
To visualize what happens in an air tool with
regard to air flow, think of the tool as an
orifice that will pass a given amount of air by
weight with a given pressure differential. For
example: a given air tool (orifice) will pass 600
acfm of air at sea level with a 100 psi pressure
differential. If we go to a higher altitude with
the same tool and the same pressure differential
we are now using a lighter, less dense air by
weight and consequently the tool (orifice)
offers less resistance and will be able to pass a
higher volume. In other words . . . a greater
volume of less dense (lighter weight) air

Conclusion
In order for a compressed air system to be
designed properly, altitude must be taken into
consideration. In order to calculate the demand
profile, tool air consumption must also be
adjusted for altitude.

|

For more information contact Hank van Ormer,
Technical Director, or Don van Ormer, Senior
Auditor, Air Power USA at tel: 740.862.4112,
email: support@airpowerusainc.com or
https://www.airpowerusainc.com/contact/

To read similar articles on Air Compressor Technology,
please visit https://www.airbestpractices.com/technology

Visit our Webinar Archives to listen to expert presentations on Air Compressor
Technology at https://www.airbestpractices.com/webinars
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COMPRESSED AIR TECHNOLOGY NEWS
New Kaeser 900 cfm Portable
Compressor with Variable Pressure
The M255 is Kaeser’s latest addition to our
extensive Mobilair portable compressor line.
The M255 has two pressure ranges: 848-935
cfm at 125-150 psig and 696-900 cfm at 125203 psig. This powerful unit is perfect for heavy
duty construction, utility and demolition uses
and is designed for maximum flexibility and
reliability on site.
The M255 is the first Mobilair to feature
the new Sigma Control Mobil 2 – offering
intuitive touch screen control and real time
operational data. Kaeser’s exclusive pV Control
is standard and can adjust the unit pressure
in 1 psi increments. This intelligent controller
optimizes compressed air availability and
fuel efficiency with our Sigma Profile airend.
The 6-cylinder Cummins diesel engine meets
Tier 4 Final emission standards and includes
both a diesel particulate filter and an SCR
catalytic converter.
The M255 has great road handling and is
easily towed on the road and at the jobsite with
a half-ton pick-up. Kaeser’s service friendly
design, including wide-opening gull wing doors,
spin-on filter cartridges, and easy-filling port
access make routine maintenance a breeze.

The new 900 cfm M255 Mobilair portable compressor with variable pressure settings can be towed with
a pick-up truck.

compressors. Our national service network provides
installation, rentals, maintenance, repair, and system
audits. Kaeser is an ENERGY STAR Partner. For
more information on this new unit or our wide range
of portable compressors, visit us.kaeser.com/mobilair.

Nano Introduces DMH Range
Membrane Dryers
Suitable for a broad range of installation and
conditions, the new energy efficient nano DHM
membrane dryer has a wide performance range

to offer you the exact level of dry compressed
air required to meet your needs.
Designed for the most demanding
applications, the range provides clean, dry
air in environments with strict safety or
environmental requirements such as low flow
environments, noise and corrosion sensitive
areas, areas without electrical supply and
locations with explosion proof requirements.
It is the perfect design for environments

About Kaeser Compressors, Inc.
Kaeser Compressors is a leader in reliable, energy
efficient compressed air equipment and system
design. We offer a complete line of superior quality
industrial air compressors as well as dryers, filters,
SmartPipe™, master controls, and other system
accessories. Kaeser also offers blowers, vacuum
pumps, and portable gasoline and diesel screw
nano-purification solutions introduces a new range of membrane dryers for your most demanding applications.

airbestpractices.com

43

|

0 5 / 2 2

FREE

SUBSCRIPTION
D I GI TAL E DI T I ON FREE WORL D WID E
PRINT EDITION FREE TO U.S. SUBSCRIBERS

Compressed Air Technology News

with space restrictions, widely fluctuating
temperatures, or high vibration areas.
With pre-filtration as standard, the DHM
range is easy to install either horizontally
or vertically, is safe and reliable and with no
moving parts and is easy to maintain.
For more information, contact: nano-purification
solutions at 704.897.2182, visit www.n-psi.com.

Kingston Stainless Steel API 527
Compliant Soft Seat Safety Valves
Kingston Valves, California-based industrial
valve manufacturer, releases new stainless-steel
soft seat models for the KSV Soft Seat Safety
Valve line. The new low profile, stainless-steel
KSVCR models offer long-lasting performance
in corrosive environments.
The KSVCR ASME Section XIII and National
Board-certified valves feature a stainless-steel

body and components. They are available in
a broad range of sizes, ranging from 1/4” to
1 ¼” and achieve some of the industry’s best
flow rates. Additional options include oxygen
cleaning, thread sealant, and steam service.
Suitable for air, gas, and steam mediums,
Kingston’s KSCVR valves provide application
and design flexibility.
The stainless-steel models allow for maximum
operating temperatures up to 400°F. Kingston
safety valves are factory set to the designated
pressure. Available now, with 5-to-7-day
lead times.
About Kingston
Established in 1908, Kingston has been a leader
in the safety relief valve manufacturing business;
primarily focused on the brass industrial valve market,
they have an expert understanding of industrial OEM
and Distribution customer needs and challenges. The
Kingston brand has a longstanding history within the

Learn How To Save
Energy & Improve
Productivity In
YOUR Industry!
Subscribe Now!

Kingston Valves expands full soft seat safety valve product line with the addition of stainless-steel offerings.

Subscribe at

airbestpractices.com
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compressed air/gas/steam/liquid markets. Kingston
Valves is an ISO 9001 certified company with world
class lead-times. Consolidated within The Storm
Manufacturing Group, Kingston brand valves continue
to represent the performance and reliability that have
been the industry standard for over a century. For
more information, visit www.kingstonvalves.com.

satisfaction. Our unique oscillation flow
meter technology offers an ideal and more
economical solution than other principles of
measurement for certain applications and has
now been expanded to a new DOG-6 model
that opens the door to an even wider range
of applications, especially for wet gases.

KOBOLD Offers New DOG-6
Oscillation Flow Meter
Precision gas measurement is essential
for applications found in biogas plants,
sewage treatment plants, and in applications
utilizing hydrogen. For decades, KOBOLD has
been designing and manufacturing a wide
range of industrial instrumentation that
delivers both ideal solutions and customer

While the popular DOG-4 is suitable for use
with dry gases, the new DOG-6 oscillation flow
meter can accurately measure both dry and
wet gases. A special design alteration on the
new DOG-6 offers clear advantages for use
with damp media as it offers natural, gravity
induced condensate drainage. The DOG-6 also
offers an optional shut-off valve, calibration
software, and a flow computer. It can also be

|

custom made to user specifications, opening the
door even wider to fields of application.
During the flow through the flow body, part
of the media is routed through a bypass into
a flow oscillator, which is the element where
measurement occurs. Here, the media flows
through a chamber with two flow channels,
and a bluff body in the flow stream directs the
flow to either the left or the right. A channel
on the side of the bluff body connects both
sides and the flow creates a positive pressure
on one side and a negative on the other and
this difference in pressure redirects the flow
to the other side. The flow begins to oscillate,
and the rate of oscillation is used to compute
the flow measurement.
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The DOG-6 is designed for heavy-duty industrial applications and
operates without any moving parts which delivers low maintenance and
a long service life. The sensor is built to withstand aggressive media,
moisture, and dirt particles. Biogas produced by fermentation is an ideal
candidate for the DOG-6 as it also is resistant to sulfur. It also works at
extremely low operating pressures and has a low pressure drop. It is also
well suited for compressed air, natural gas, nitrogen, carbon dioxide,
oxygen, propane, argon, and other medical or technical gases.
The DOG-6 is available in a wide variety of measuring ranges and fittings.
It offers exceptional accuracy, long-term stability, and ATEX/IECE approvals.
If necessary, the sensor can be replaced on site without process interruption
with the optional shut-off valves and recalibration is not needed.
The DOG-6 is not affected by pressure or temperature changes and
individual evaluations are made possible by the flow computer.
In addition to continuous and cumulative flow rates, temperature
and pressure can be evaluated by separate inputs. Data storage and
communication can be implemented by numerous output options.
The many unique design advantages and low cost of the DOG-6 bring it
to the forefront as the solution for a wide variety of current applications
and for future energy applications using biogas and hydrogen.
For more information, visit www.koboldusa.com.

Norgren Offers Valve Manifold Series
with Connectivity Options
Norgren’s extensive portfolio of VR Series valve manifold solutions
has expanded with a comprehensive array of connectivity options for
industrial users. With new communication protocols, Norgren’s valve
offering paves the way for a complete connected pneumatic solution
as well as a one-stop-shop for valve manifolds.
Adding to the existing Multipole connectivity option, the VR Series
now includes Ethernet/IP, PROFINET, EtherCAT, and IO-Link to support
a wide range of customers connecting to new or existing systems.
Using a connected valve, users can gain further performance insights
on how their system is performing plus easier installation and less
analog hardware.
With 10mm and 15mm valve manifold body sizes available, the VR Series
is a compact solution bringing flexibility and modularity. A simple plugin, sub-base design allows valves to be exchanged quickly with up to 24
solenoids for prompt installation and no plumbing interruptions while
supporting ongoing maintenance requirements.
With Norgren’s established expertise in the market, the enhanced VR
Series builds on this legacy by creating a simple, high performing
and connected solution for industrial applications in sectors such as
food and beverage, machine tools, mechanical, packaging, material
handling, and paper.
Bradlee Dittmer, Product Manager said, “The connectivity enhancements
to the VR Series valve manifolds allows us to meet the growing demand
for connected technology. Our comprehensive portfolio offers a wide
spectrum of connectivity solutions from simple multipole to more
complex communications such as EtherNet/IP and EtherCAT systems.
Linking the new VR Series manifold range with industrial Ethernet or
IO-Link ensures engineers gain further data-driven performance insights
for better operational efficiencies. As our valve product lines continue to
evolve, expect big things to come from Norgren.”
About Norgren
A well-respected world leader in motion control and fluid technology, Norgren
is ideally placed to unearth Breakthrough Engineering solutions and play

New KOBOLD DOG-6 Oscillation Flow Meter.
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an active role in important industry sectors
that contribute to the quality and success of
everyday life. Norgren offers insight, technical
excellence and, a collaborative approach, to
help our customers forge a brighter future.
Norgren’s reputation rests on a world-class
portfolio of high-performance products
comprising of Bimba, Buschjost, FAS, Herion,
Kloehn and Maxseal; and an ability to deliver
exceptional local service. Part of the £1.8 billion
engineering group IMI plc, Norgren has a sales
and service network in 55 countries, technical
centers in the USA, Germany, UK and China,
and manufacturing facilities around the world.
For more information, visit www.norgren.com
VR Series now includes Ethernet/IP, PROFINET, EtherCAT, and IO-Link to support a wide range of customers.

ON-SITE UTILITY
Education, Certification
and Networking!

Four Reasons to Send the Team to the EXPO!
Projects get done by sales engineers working with engineering firm and manufacturing personnel.
Affordably priced at only $25 per person, the EXPO is designed to motivate the whole team!

Designed to reward the people who make Energy Treasure
Hunts in manufacturing plants happen! This is why only
distributor sales engineers and service technicians,
auditors/consultants/engineers and manufacturing plant
personnel are eligible to win. Network at the Welcome
Reception and the Official Networking Event!
2021 Winners: Shawn Anderson, Ring Power Corp. • John Bilsky, Gentex Corp. •
Clint Hill, National Compressor Services • Matt Brockman, Atlantic Compressors
• Manuel Elizalde, Tunna Industrial • Brian Coder, Tate Engineering

Register at cabpexpo.com

#1. New Technology EXPO
#2. New Technology EXPO
Classroom
#3. Daily EXPO $1,000 Energy
Treasure Hunt RAFFLE!
#4. Two Catered Networking
Events

Sponsored by

Exhibition Booth Inquiries: bill@airbestpractices.com
airbestpractices.com
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The Magazine for Safety, Quality & Reliability in Energy-Efficient Compressed Air Systems
Compressed Air Best Practices® is part of a family of magazines dedicated to Safe, Quality and Reliable Systems Powering Automation.
The U.S. Department of Energy estimates compressed air represents 30% of industrial energy use. Each issue features expert articles on
how to conduct Best Practice System Assessments to reduce energy consumption while enhancing Quality, Safety and Reliability.
“Some of our plants have created Air Strike Teams to focus on compressed
air, particularly compressed air leaks. The teams have purchased
ultrasonic leak detectors, and we expect these will help us with our
Energy Treasure Hunts.”
— Michael Jones, Director of Corporate Energy, Intertape Polymer Group

“We have had supply-side compressed air audits performed, within
the last three years at around forty percent of our plants. Generally,
we are looking for a ten to fifteen percent energy savings from most
of the projects we identify and execute.”
— Daniel K. Pemberton, Corporate Project Engineer, Berry Global
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High Efficiency
Compressor Controllers
Control Rotary Screw,
Vane, Scroll or Recip
Compressors
Save Energy controlling
up to FOUR compressors
and qualify for Utility
Rebates.
• Automatic Lead/Lag Control-up
to FOUR Compressors
• Accurate Pressure Control with
Pressure Transducers
• Compressors and Vacuum Pumps
from 1 to 250 hp
• Automatic Lead/Lag Control
for Chillers & Heat Exchangers
Standard Pneumatic Products, Inc.

Tel: 203-270-1400 • Toll free: 800-979-9156
Email: sales@stdpneumatics.com

www.stdpneumatics.com

Quality ● Performance ● Value
Find Leaks

Compressed Air
Any Refrigerant
Any Gas
Vacuum

Diagnose Faults

Valves, Motors,
Pumps, Bearings
Steam Traps
Electric Arc
Corona
Accutrak

®

VPE-2000

www.SuperiorSignal.com/CT
Engineered Purification
Compressed Air Products

www.alpha-pure.com
877-645-7676

CONNECTED TO INNOVATION

Powering businesses
around the world for over
40 years
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Quick couplings
Aluminum piping systems
Air treatment
Push to connect fittings
Blow guns
Hose reels
Flexible hoses/tubing
and so much more
ASME
B31.1

ASME
B31.3

Prevost CORP - 1200 Woodruff Rd. Ste. A-2 - Greenville, SC 29607
(800) 845-7220 - sales.corp@prevostusa.com - www.prevostusa.com
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High Efficiency
Compressor Controllers

C O N N E C T E D T O I N N O VAT I O N

Control Rotary Screw,
Vane, Scroll or Recip
Compressors
Save Energy controlling
up to FOUR compressors
and qualify for Utility
Rebates.

The leading
air system
manufacturer

• Automatic Lead/Lag Control-up
to FOUR Compressors
• Accurate Pressure Control with
Pressure Transducers
• Compressors and Vacuum Pumps
from 1 to 250 hp

n

• Automatic Lead/Lag Control
for Chillers & Heat Exchangers

n
n

Standard Pneumatic Products, Inc.

n

Tel: 203-270-1400 • Toll free: 800-979-9156
Email: sales@stdpneumatics.com

www.stdpneumatics.com

n
n

n

n

Prevost Piping System
Quick connect safety
couplings
Air treatment
Flexible hoses & tubing
Blow guns
Push-to-connect fittings
Water, Grease &
Oil systems
And so much more

Prevost CORP - 74 Brookfield Oaks Drive Ste. 3 - Greenville, SC 29607
(800) 845-7220 – sales.corp@prevostusa.com – www.prevostusa.com

Join our EXCLUSIVE Members Only Prevost_Best Practices Ads_02_22_2.36x3.91.indd 2 2/21/22 11:04 AM
Job & Product Marketplace Advertising
DISTRIBUTOR TO DISTRIBUTOR NETWORK
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Reach 16,200+ readers of Compressed Air Best Practices® Magazine
with Marketplace Ads every month! Job Marketplace ads are also placed for
one month on www.airbestpractices.com and promoted in our three monthly
e-newsletters.
• Easily connect from
your mobile device
• Direct access to
members local
or nationwide
• 30 day free trial
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We can help you design the ads. Send us
your logo, product photo, and text to rod@
airbestpractices.com. We recommend 20-50
total words of text.

TECHNOLOGY & JOBS
High Efficiency
Compressor Controllers
Control Rotary Screw,
Vane, Scroll or Recip
Compressors
Save Energy controlling
up to FOUR compressors
and qualify for Utility
Rebates.

Standard Pneumatic Products, Inc.

Easily create your posts including images,
videos and text from your smart phone.

Sign up at compressortrader.com/join
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CONNECTED TO INNOVATION

The Ultimate Air &
Gas Leak Detector

• Automatic Lead/Lag Control-up
to FOUR Compressors
• Accurate Pressure Control with
Pressure Transducers
• Compressors and Vacuum Pumps
from 1 to 250 hp
Thousands of Installations Worldwide.
Call for Application Engineering.

Locate Machines For Re-Rent, Hard-To-Find
Specialty Units, Obsolete Parts, Etc.

COLUMNS
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Tel: 203-270-1400 • Toll free: 800-979-9156
Email: sales@stdpneumatics.com

Prices are $625 per Job or Product
Marketplace Ad ($440 if 6 or more ads
are placed). Contact Rod Smith at rod@
airbestpractices.com to schedule your
Marketplace Ads.

www.stdpneumatics.com

The Titus Company...
Your Compressed Air and
Compressed Gas System
Specialist has a new product!
The newest advancement in
large scale onsite inert gas delivery...

An American Made
Inert Gas Generator!
The TTC IGG… helping companies save money,
increase productivity and avoid the hassles and
safety related issues of liquid nitrogen delivery.

AccuTrak® VPX-WR

Find Compressed Air Leaks Fast!

• Also any Gas, Refrigerant or Vacuum.
• Rugged Design for Harsh Environments
• Sealed to Resist Water, Oil, Dust & Chemicals
• Professional’s Choice for Air Leak Surveys
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linkedin.com/showcase/prevost-corp

LEAKSHOOTER®
The latest in Ultrasonic Leak Detection
technology with embedded infrared camera

The solution
in compressed
air, steam
trap, gas, and
vaccum leak
detection.

LKS1000-V3+

Aggressive Air Solutions specializes in
on-site nitrogen service & sales.

▪
▪
▪
▪
▪

Media Overhauls
Valve Replacement
Purity Verification
System Monitoring
System Sizing & Consulting

Service provided on all
major brands!!!

Come see what we can do for you!

We are growing! Check our website for current
opportunities, including field service technicians!

(800) 845-7220
sales.corp@prevostusa.com
www.prevostusa.com

SuperiorSignal.com/CA

www.inertgasgeneration.com

(610) 913-9100 • www.titusco.com

• 100 % All Aluminum
• Guaranteed leak free – 10 years
• Quick and easy installation
• Full range of diameters,
fittings & installation accessories

BERG ENGINEERING
& SALES COMPANY, INC.
www.BergEng.com

Your Complete Source for Testing Equipment Since 1969!
www.synergys-technologies.com

Performing Service
Aggressively!!!
24/7 Emergency Service & Support
1-866-462-4658
sales@aggressiveairsolutions.com
www.aggressiveairsolutions.com

The BEKOMAT® benefits
at a glance:

• TRUE ZERO AIR LOSS
Maximum energy savings
• HIGHEST RELIABILITY
Engineered for industrial applications
• LOWEST MAINTENANCE
Reduce overall time and costs
• SENSOR CONTROLLED
Safe for all condensate types
• FULLY AUTOMATIC
Monitors both level and function
• ALARM CONTACT
Provides real time feedback
on drain performance

BEKOMAT® guarantees drainage
without any loss of compressed air,
meaning no energy loss.

Our promise

Be the hero. Get a SAM 4.0.

C

ompressors cycling faster than a speeding bullet? Energy costs growing by leaps
and bounds? Maintenance bills more powerful than a locomotive? It’s time to call on a compressed air master
controller that’s built to save the day.

Our Sigma Air Manager 4.0 monitors compressors and steps in before there’s trouble. It eliminates compressors fighting
for control, restores peace to the system with a
steady pressure, and reduces energy waste from
idling and cycling.
Beyond saving energy, SAM 4.0 lowers
maintenance costs by minimizing run time which
extends service intervals. Reduced cycling and
idling means less wear and tear on the motor,
starter, valves, etc. SAM 4.0 also provides full time
energy monitoring and easy integration into plant
control/IIoT systems.
Get a SAM 4.0 today and be the superhero of
your plant (red cape sold separately).

Kaeser’s Sigma Air Manager 4.0 (SAM) compressed air management system brings the IIoT to industrial plants with its
adaptive control, data storage, analysis, and predictive maintenance capabilities, and it does it all while ensuring a reliable,
consistent supply of compressed air.

Kaeser Compressors, Inc. • 866-516-6888 • customer.us@kaeser.com
Built for a lifetime is a trademark of Kaeser Compressors, Inc.

©2022 Kaeser Compressors, Inc.

