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Want to see some more industry firsts? Go to www.ELGl.us

ELG |

AIR COMPRESSORS

Tl

N ——— -

=

©2014 ELGi™ COMPRESSORS USA, INC,, 3335 Pelton St., Charlotte, NC 28217


http://www.elgi.us/

COMPRESSED AIR

BEST PRACTICES

10/15

arhestpractices com

COLUMNS

FROM THE EDITOR

Nissan North America operates out of ten significant manufacturing locations.

Due to their large-scale operations, energy management projects can have
significant financial and environmental impacts. The Nissan Powertrain
Assembly plant, for example, on their 964-acre campus in Decherd, Tennessee

encompasses 1.1 million square feet. Our own Clinton Shaffer had the
opportunity to speak with Nissan’s Mike Clemmer on their energy management strategy as it
pertains to compressed air systems.

Eric Lee is a senior engineer at EnSave Inc., an energy auditing company. He shares audit stories
with us on recently performed compressed air audits at two facilities of a leading U.S. steel
manufacturer. Both plants are mills that melt, cast, and roll steel to produce a variety of products,
including: rebar, merchant bar, steel flats, rounds, fence posts, channel bar, steel channels, steel
angles, structural angles and structural channels.

A major Midwestern aluminum plant was experiencing dwindling compressed air capacity,
primarily due to air leaks. If those capacity issues went unresolved, the facility would have needed
rental compressors to keep up with demand. Instead, they turned to flow metering to identify and
fix the leaks. In this case study, Jack Sine writes about how demand-reduction projects helped
the two centrifugal air compressors, backed-up by eight reciprocating compressors, meet plant
air demand of 20,000 cfm at 85 psig.

Tim Stearns is a Senior Energy Consultant for Efficiency Smart®. He shares an interesting story
about how a steel forging facility evaluated switching their steam hammer system to a compressed
air system. Faced with a $660,000 deferred maintenance decision on the steam hammer system,
they did a comparison of the energy and maintenance costs of a boiler-driven system versus

a compressed air system.

Kirk Edwards, from EXAIR, contributes an article on ways metal fabricators can reduce
compressed air demand. He writes, “... it is difficult to name processes in metal fabrication
where compressed air cannot be found. A few processes where compressed air is used include:
annealing and pickling, slitting, rolling, welding, stamping, punching, tube making, painting,

finishing, turning, drilling, milling and sawing.”

Thank you for investing your time and efforts into Compressed Air Best Practices®.

ROD SMITH

Editor

tel: 412-980-9901
rod@airbestpractices.com
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BOGE America Appoints New VP and General Manager

BOGE recently announced the appointment of Nitin Shanbhag THE SULLAIR 10-YEAR DIAMOND WARRANTY
as Vice President and General Manager of BOGE America, Inc. PROVIDES CRITICAL AIR END PROTECTION

Gavin Monn, Chief Executive Officer of BOGE America, said: “The
management of BOGE is pleased to have Nitin Shanbhag on board
and see his appointment as key to the continued growth of BOGE

As an industry leader in rotary
screw design, Sullair is offering the
market's most comprehensive
warranty on new air compressors.*

in the Americas.”

The exclusive Diamond
Warranty provides:

€D SULLAIR.

10 years air end protection
5 years coverage on:

10 Main moter
YEARS Aftercooler
Oil cooler

Separator vessel

Nitin Shanbhag, newly appointed Vice President and General Manager of BOGE

- Diamond Warran
America, Inc. ty Variable speed drive
(if equipped)
Shanbhag is a graduate engineer with over 18 years experience in
the American air compressor industry. His background includes sl u sl z
an instrumental role in setting up the compressor division for 3 E
Hitachi America and diverse sales, system engineering and product - Q. R i A
management roles at Ingersoll Rand. m’ energy stationary unifs with
el Y J Jfﬂﬂ apemr.l'ng pressures
For more information, visit www.BOGE.com/us. 5 : E s 4 GpioFolesl
) m Condaet your
| e
. . . . | focel distribuwlor for
ENMET Celebrates Two Exciting Milestones k i mwrré.r:.fafmr:;n .
ENMET is proudly celebrating 45 years of creative gas detection o . l

solutions. Environmental Metrology Corporation (abbreviated to
ENMET) was founded in 1970 by Dr. Verne Brown. The company
originally produced gas detection equipment for vehicular applications

and then expanded into new markets, manufacturing portable gas

detectors for industrial applications.

Always air. Always there.

of iy

Sul'l. .ir,-::orn

a division of Accudyne Industries

airbestpractices.com a
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By 1977, ENMET began producing single- and multi-channel gas
detection systems for industrial facilities and wastewater treatment
plants, plus carbon monoxide monitors and air filtration systems for
supplied-air respirators. Over the years, ENMET has earned a reputation
for working closely with customers to design customized gas detection

systems for their specific requirements.

Founder and former president, Dr. Brown, became an expert in the

field of confined space safety and gas detection technology, travelling

ENMET Headquarters, Ann Arbor, M|

extensively, lecturing and conducting training seminars. Dr. Brown
passed away on September 13, 2013 after a long battle with cancer.

On July 10, 2014, ENMET Corporation was acquired by Chicago-based
private equity firm Benford Capital Partners, LLC and became ENMET,
LLC. It has been an exciting year at ENMET as we celebrate our one-year
anniversary under new ownership. With the leadership of Norman Davis,
President, ENMET is dedicated to building on our strong foundation,
expanding our product line, and continuing to provide creative solutions

for our customers.

ENMET continues to offer a wide range of continuous multi-channel
fixed systems, respiratory air monitors, and portable detectors for a
variety of hazardous gas conditions. We also design custom-engineered
detection systems using our ISO 9001/A89100C quality system for clients

with unique applications.

For more information, visit www.enmet.com.

MNakIO

Experience

Customer:

Service:

“nano was able to help us re-engineer our packages to reduce our

' . cost and overall footprint while maintaining a high level of filtration
and dehydration capacity.”

nano-purification solutions
support@n-psi.com
704.897.2182

airbestpractices.com

Experience. Customer. Service.
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Walker Filtration Expands to Japan

As part of a targeted global expansion strategy and following rapid

yet sustainable growth, Walker Filtration has launched a new division I s " w WALKE R
| LTE |TI N

in Yokohama, Japan.

With the company head office in Washington, UK, and having previously
established successful divisions in Australia and the United States,

Walker Filtration is delighted to announce further expansion.

Ahsorption versus Adsortmn
DRYPOINT® X

Heatless desiccant dryers offer a convincing, economic solution to the /
problem: BEKO TECHNOLOGIES has developed an adsorption dryer design /
that is focused completely on reducing energy consumption. BEKO
Truth in Compressed Air
WWW. be kousa Lom Reliable | Efficient | Innovative

airbestpractices. 9
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Dr. Simon Bartram has worked with Walker
Filtration for a total of five years and will be
heading up the Japanese office as Business Unit
Leader. His knowledge of the compressed air
industry and specifically product development
makes him ideally placed to lead the division
to success.

“We are excited to be continuing to expand

our global horizons with the opening of a new

— Donna Rolf, President of ampCNG

division in Yokohama, Japan,” said Lianne
Walker MBE, Group Managing Director.
“With a confident and experienced team, the
division is well positioned to service and grow
our client base in Asia-Pacific.”

Founded in 1983 by husband and wife Brian
and Carol Walker, Walker Filtration is a family-
run business that has continued to enjoy success
on an international scale for over 30 years.

~ No'N

““Guaranteed to

reduce effluent to

less than 10 ppm

CLEAN RESOURCES

Over 10,000 compressor rooms
have hecome EPA compliant
~using CRP Qil/Water Separators

= N B

dl

Clean Resources « www.cleanresources.com - 800-566-0402

airbestpractices.com

Newport is a great location for our newest CNG station, as it
provides a convenient refuelling location for long-haul trucks
travelling through Greenville, Spartanburg and Asheville and will
encourage more CNG adoption in Tennessee and North Carolina.

Walker Filtration exports close to 90 percent
of its output to more than 60 different countries.

For more information, visit
www.walkerfiltration.com.

amp Trillium Opens New Compressed
Natural Gas Station in Tennessee

amp Trillium, LLC, the joint venture between
ampCNG and Trillium CNG, recently opened a
public-access compressed natural gas station
in Newport, TN. Strategically located at Time
Out Travel Center at 1130 W. Highway 2570,
the new station is a convenient place for CNG-
powered trucks and cars to refuel as they
travel through western North Carolina and
eastern Tennessee.

The Newport station services all CNG vehicles
24 hours a day, seven days a week and can fuel
multiple Class-8 trucks simultaneously thanks
to Trillium CNG’s proprietary fast-fill hydraulic
intensifier compressors. The station’s close
proximity to I-40 makes it an ideal location
for amp Trillium’s anchor customer.

Donna Rolf, President of ampCNG, said:
“Newport is a great location for our newest CNG
station, as it provides a convenient refuelling
location for long-haul trucks travelling through
Greenville, Spartanburg and Asheville and will
encourage more CNG adoption in Tennessee
and North Carolina. We're pleased that it only
took a few short months to open this station
and are proud to continue making CNG more
easily accessible nationwide.”
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Joel Jansen, Vice President of Trillium CNG,
said: “We are proud to make CNG available
to heavy-duty fleets travelling the Newport,
Tennessee corridor. An American fuel, CNG
offers a variety of tangible benefits over diesel
and gasoline, including lower fuel costs, long-
term price stability and reduced greenhouse
gas emissions. Fleet operators know that

we stake our reputation on delivering a great
fuelling experience for our customers —
fast, safe and reliable.”

Jonathan Overly, Executive Director of the
East Tennessee Clean Fuels Coalition, added:
“This site is a great addition to the growing
number of public CNG stations in Tennessee
and opens up the I-40 corridor to CNG

traffic of all sizes. We enjoy working with our

Long-haul truckers travelling along the North Carolina-
Tennessee border have a new public-access CNG
refuelling station.

member ampCNG and will continue talking to
Tennessee fleets to see how this site can help
them make the transition to using cleaner
burning, American CNG.”

amp Trillium now operates 22 CNG stations
across the country, including one in nearby
Charlotte, NC, and will continue to open

-i relevant.

... mean a little something different to us.
Relevant Solutions offers rentals for LONG-TERM needs.
e Air Compressors (5hp to 8,500hp & vacuum to 600psi)
e Nitrogen Generation

e Associated Equipment (dryers, starters, transformers, cooling towers, tanks etc.)

Call Relevant Solutions at 1-888-RENTAIR to find out how we can provide solutions
for your EMERGENCY, PLANNED or LONG-TERM needs.

relevantsolutions.com FORMERLY KNOWN AS (lE3S

several more in its mission to create a wide-
reaching network of CNG refuelling stations
along trucking corridors throughout the
United States.

For more information, visit
www.ampcng.com and www.
TrilliumCNG.com.

Isel Expands into Ohio

Industrial lubricant manufacturer Isel Inc. has
expanded into Ohio with a new manufacturing
and distribution facility. The company
guarantees faster distribution and easier access
to their diverse line of lubricants.

Isel’s new facility serves as the company’s
Midwest hub and will provide local distribution

airbestpractices.com 11
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We will get Isel lubricants there tomorrow

Isel Inc. specializes in precision same day lubricant blending and next
day delivery to a majority of the Eastern U.S. Refer to our transit time
map at www.iselinc.com/nextday for more information.

Isel

=*AIR COMPRESSOR

Synthetic Lubricants

www.iselinc.com/nextday

1.800.503.9533

Bulk orders or periods of high demand may prolong shipping time.

airbestpractices.com

to customers in the Northeast and Midwest
United States.

Combined with the company’s headquarters
in Florida, Isel can now ship its lubricants

to 2 majority of the Eastern U.S. with one-day
transit times. Isel customers will be able to
significantly reduce their lubricant inventory
and still retain reliable lubricant supply even
for emergency orders. Isel does not upcharge
for rush or emergency orders.

Isel’s industrial lubricants are formulated,
blended and packaged at both facilities via

a high precision Micro-Batch™ manufacturing
process. This allows for faster turnaround
times — Isel aims for same day production
on most orders — improved logistical
support, and decreased operating costs for
customers while maintaining high standards
of quality.

“We pride ourselves on speed and service,”
said Isel Chief Executive Officer, Adam
Sandler. “As the world’s most agile lubricant
company, Isel is world-class in servicing our
customers in the way that they deserve.”

For more information,
visit www.iselinc.com.

Atlas Copco Rental North

Acquires Mustang Services

Atlas Copco Rental, a leading provider of
sustainable productivity solutions, has acquired
the operating assets of Mustang Services, a
specialty dryer rental business that primarily
serves the rental industry to supplement their
existing fleets.

Mustang Services rents out its equipment,
mainly adsorption type air dryers, after coolers
and filters, to the rental industry which services
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industrial, pipeline and other end-users that

require dry compressed air in their processes.
The products are often rented together with air
compressors to provide customers with a total

rental solution.

Dan Dorran is assuming the position of Vice
President of Operations for Mustang Services.

Dan has an extensive and long career in

We pride ourselves on speed and service. As the world’s
most agile lubricant company, Isel is world-class in servicing

our customers in the way that they deserve.

— Adam Sandler, Chief Executive Officer, Isel

the compressed air and accessories rental
business.

“I am looking forward to embracing this
challenge and continuing the development of
Mustang Service's business further,” stated Dan
Dorran, Vice President of Operations, Mustang
Services. “Mustang Services has created a

successful business strategy to supply high

Help,ensure it doesntimpacts
ENVIRONMENT.

JORC Zero Air-Loss Condensate

‘MANAGEMENT

s

Drains and Qil/Water Separators provide
SUSTAINABLE CONDENSATE

-__-5"-"--._______'___.

- :
——

Sepremium Qil/Water Separator

*A 250 hp compressor can produce 40,515 gallons of oily condensate per year.

JORC Industrial LLC. * 1146 River Road * New Castle, DE 19720
Phone: 302-395-0310 * Fax: 302-395-0312 * info@jorc.com * www.jorc.com

quality air dryer and treatment equipment

to the market and the ability to build on this
proven platform is exciting. As part of the
Atlas Copco Specialty Rental Group, Mustang
Services will benefit tremendously from the
already established structure and logistics
across North America.”

For more information, visit
www.atlascopco.com/rentalusus/.

Zero Air-Loss Condensate Drains

Electronic

Smart Guard Ultra Smart Guard

No Electricity Required

POD-DC Non-Elgctric

Mag-11 - 230 psi

Lock-Down Air Leaks

Air-Saver G2
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ISS¢
AGHIEVE ENERGY SAVINGS

By Clinton Shaffer, Editorial Associate, Compressed Air Best Practices® Maga;ine

The Nissan Powertrain Assembly Plant in Decherd, Tennessee,
encompasses 1.1 million square feet and spans 964 acres.

»- Nissan North America operates on a Over the course of one year, the powertrain Nissan’s formal energy management program
massive scale. The company’s powertrain plant churns out approximately 1.4 million is called the Nissan Green Program, and it has
assembly plant in Decherd, Tennessee, alone engines, an equal number of crankshaft helped Nissan earn recognition as an ENERGY
encompasses 1.1 million square feet, and forgings, and 456,000 cylinder block castings. ~ STAR® Partner of the Year from the U.S.

manufactures engines for 14 different vehicles. Environmental Protection Agency (EPA) every

If you extrapolate that scale of operation

The facility also handles crankshaft forgings, year since 2010.

cylinder block castings, and other machining to Nissan’s ten other locations across North

America, you can get a grasp of just how Compressed air projects play a huge part

big the company’s manufacturing presence in Nissan’s energy management program

applications.
EN EHGY STAR really is. And, when you start talking about — especially when you consider that
energy management, any one project can compressed air accounts for more than one

W AWAR D 201 5 become a major undertaking involving a large fifth of the powertrain plant’s total energy
P ART N EH D F TH E Y E AR number of people. Those projects also have spend. We had the opportunity to learn

a tremendous impact — both financially and about the Nissan Green Program from one

S ustaine d EX ce | ‘ E1NCE  environmentally. of the company’s key professionals in energy

management, Mike Clemmer, Director/Plant

14  airbestpractices.com
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Manager — Paint & Plastics at Nissan North America. Specifically,
Clemmer discussed Nissan’s energy management strategy as it pertains
to compressed air, detailing specific optimization projects that led to
substantial energy savings.

Nissan Green Program Overview

On October 24, 2011, Nissan announced its six-year environmental plan
— the Nissan Green Program 2016. Under that program, the company
aims to strike a balance between resource consumption and ecology,
by both promoting and proliferating the use of green products, and
adopting sustainable manufacturing practices.

“Nissan’s commitment to the environment is evident through a number
of initiatives, including the Nissan Green Program 2016,” Clemmer
explained. “It includes a goal to reduce the company’s corporate carbon
footprint by 20 percent from its 2010 baseline.”

According to Clemmer, Nissan’s energy team in the U.S. is an integral
part of the program, and they work closely with the global management
team to identify best practices for manufacturing processes. The energy
program also leans on EPA's ENERGY STAR guidelines to help instruct
members of its energy team.

“The energy team follows the EPA’s ENERGY STAR Guidelines for Energy
Management, using the ENERGY STAR Assessment Matrix to track how
our energy management activities compare with industry best practices,”
Clemmer said. “We measure energy consumption per unit (vehicle/
engine/part) and energy intensity to get down to the root of what we
need for each process.”

Compressed air is a vital part of the manufacturing operations at Nissan’s vehicle
assembly plant in Canton, Mississippi.
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cost $545 and
took 15 minutes
to install.

It revealéd'leakage
costing $3800 per
year in a cluster of
forming machines.

It pays to meter
your compressed air.

cdimeters

cdimeters.com

Phone: 781-935-9600

Toll free (US and Canada):
866-885-2462
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NISSAN CURBS COMPRESSED AIR TO ACHIEVE ENERGY SAVINGS

Nissan uses compressed air in a wide variety of applications, including spray finishing.

Managing Compressed Air at Nissan

Compressed air is an integral part of Nissan’s
operations, and is used for a wide range of
applications. Compressed air piping networks
run throughout the company’s manufacturing
facilities, and the energy management team
places a lot of emphasis on finding and
repairing air leaks.

“Compressed air is essential to any
manufacturing process, particularly in the
automotive industry, and it accounts for
about 23 percent of total energy costs at our
powertrain facility,” Clemmer explained. “With
that in mind, we have two full-time workers

in each of our manufacturing facilities —
Nissan employs full-time personnel dedicated to identifying and repairing air leaks at each manufacturing facility. vehicle assembly plants in Smyrna, Tennessee,

16  airbestpractices.com
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and Canton, Mississippi, and the powertrain
plant in Decherd, Tennessee — dedicated
to identifying and repairing air leaks. By
regularly checking the meters, conducting
leak checks and repairs, and performing
audits, the energy team aims to achieve a
compressed air leak rate of less than 10
percent of compressor output.”

Upgraded Solenoid Valves Eliminate
Artificial Demand

In addition to identifying and neutralizing air
leaks, the energy team at Nissan also works
to reduce the amount of compressed air
consumed in production. Clemmer described

one great example, in which faulty solenoid

valves were replaced to improve process By vigilantly repairing compressed air leaks, Nissan aims to achieve a leak rate of less than 10 percent of
integrity and energy efficiency. compressor output.

“Our maintenance team at the Decherd

powertrain plant recognized a series
of solenoid valves that frequently failed,

|dentify all savings.

becoming permanent leaks,” Clemmer said.

“We set up a temporary flow meter and
observed leak rates as high as 600 standard
cubic feet per minute (scfm) for a production
station. We worked with the plant maintenance
team to upgrade the solenoid valve technology
and reprogram the operation sequence

to minimize compressed air consumption.”

According to Clemmer, the end result was
tremendous: The equipment stations now
consume 75 percent less compressed air.

Optimizing Air Gompressor Gontrols

to Match Demand The VPFlowScope in-line: Flow, Pressure and
Temperature. All in one instrument!

Controlling air compressor performance Reveal leakage, shut off unused areas. Check

. consumption of air driven tools and production

is another focus area for the energy team at equipment. Identify costs, take action and save!

Nissan. In one of the projects that Clemmer Three models: 0.5", 1", 2". Modbus, 4..20 mA, pulse.

described, engineers at Nissan centralized Optional display & 2 M point data logger. I N STR U M E N TS

their compressed air monitoring system, Contact us today: e-mail sales@vpinstruments.com www.vpinstru ments.com
giving them better insight into how the plant

uses its compressed air supply. Measure | Manage | Improve

airbestpractices.com 17
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NISSAN CURBS COMPRESSED AIR TO ACHIEVE ENERGY SAVINGS

Nissan’s Vehicle Assembly Plant in Canton, Mississippi, produces 10 different vehicle models and spans 1,034 acres.

“We have simplified the monitoring process
by tying the air compressors in several of
our manufacturing facilities into a central
computer that monitors the system pressure
and handles the loading/unloading of the

machines,” Clemmer explained. “This has

reduced the run-time of our machines to
support our manufacturing operations, and it
reduced motor starts, which led to improved

stability of pressure in our plants.”

In addition, Nissan’s engineers are leveraging
inlet guide vanes to better match plant demand

with their centrifugal compressors.

“We are also optimizing the control sequence

to further reduce unloaded compressed air

An inside look at Nissan North America’s assembly plant in Canton, Mississippi
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though the bypass valve,” Clemmer said.
“Our manufacturing sites operate multiple
centrifugal compressors, and they are
equipped with inlet guide vanes. By operating
multiple inlet guide vanes in sequence, we
are able to throttle our compressed air supply
to meet plant demand. We’ve managed to
almost entirely eliminate bypassed air with
this system.”

Curbing Compressed Air Use

Compressed air is an essential resource for
the manufacturing facilities of Nissan North
America — to the extent that it is almost
ubiquitous. The vehicle assembly plant in
Canton, Mississippi, is capable of producing
450,000 vehicles in one year, and it employs
more than 6,000 people. At that scale, there
is a lot of potential for compressed air waste.

However, two of those employees are
exclusively dedicated to diagnosing and
repairing compressed air leaks throughout
the facility’s 4.2 million square feet. That

is the kind of concerted effort needed to
maintain energy savings through compressed

air management.

Nissan North America’s compressed air
optimization projects are just a few of the
many energy management initiatives that help
Nissan to operate more sustainably. But, when
their cumulative impact is measured across
the massive scale of operations, even curbing
the slightest amount of compressed air makes
4 major impact. 8P

For more information about Nissan, visit www.
nissannews.com. To learn more about ENERGY STAR,
visit www.energystar.org.

For more articles about Energy
Management, please visit www.
\ airbestpractices.com/energy-manager.

Dumping Compressor Condensate
Down the Drain or on the Ground!

To protect our environment for future generations we should dispose of
compressor condensate in the proper manner. Not because it is against
the law to pour it down the drain or on the ground without separating the
oil out first. We should do it because it's the right thing to do. Summit

Industrial Products offers you two ways to separate the oil from the water.

1. ThermaPhase uses high heat to evaporate the water from the oil.
You only have to drain the oil from the unit for disposal.

2. ConDePhase® Plus is the most economical way to separate the
oil and water. It is a gravity process that separates the oil from water
by using a carbon filter.

For more information about these two great oil/water separators...
Visit our website at www.klsummit.com/products/equipment

Swmmir

Industrial Produets
800.749.5823

Call Rodney at 903.579.9202
Distributor Inquiries Welcomed

The Eco-Friendly Oil/Water Separators
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> EnSave, an energy auditing company rounds, fence posts, channel bar, steel — from optical sensor cooling to pneumatic
based in Richmond, Vermont, recently channels, steel angles, structural angles and cylinders for stacking finished products.
performed compressed air audits at two structural channels. These products are used

Plant A has a net annual capacity of 360,000

facilities of a leading U.S. steel manufacturer.  in a diverse group of markets, including:
tons of steel products per year, while Plant

Both plants are mills that melt, cast, and construction, energy, transportation and '
roll steel to produce a variety of products, agriculture. Compressed air is provided at 100 B has a net annual capacmf of 500’009 tons
including: rebar, merchant bar, steel flats, psig in both plants for a variety of applications per year. EnSave worked with Plant A in the

All control strategies are set up with the best of intentions,
but can stray over time due to a number of reasons. Instrumentation
can drift, compressor performance can deteriorate, hardware
can fail, and plant demands can change.

— Eric Lee, Senior Engineer, EnSave Inc.
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summer of 2013 as part of a utility energy
efficiency program that provides cost-sharing
for the audit report, as well as incentives
for implementation. Following the study at
Plant A, the steel company recognized the
value of compressed air energy efficiency
and contracted with EnSave to provide an
energy audit at Plant B based on the merits
of estimated savings. This speaks to the high
value of a compressed air audit to deliver
quick, cost-effective energy savings to
industrial clients.

EnSave’s systems approach assumes a “blank
slate” that includes a review of both supply-
and demand-side factors. This approach has
allowed EnSave to find multiple compressed
air opportunities that had previously been
overlooked. Many plants assume that their
compressed air system is operating as designed
as long as there is sufficient flow and pressure
to meet production demands. In reality, all
control strategies are set up with the best of
intentions, but can stray over time due to a
number of reasons. Instrumentation can drift,
compressor performance can deteriorate,
hardware can fail, and plant demands can
change from the original design.

One component of the audits that has proved
to be particularly beneficial has been the
performance testing of compressors through
their full design range. This attention

to compressor testing has yielded many
unexpected opportunities for compressor
replacement, control repair and modifications,
and leak abatement program development.
The focus of this article is to highlight some
of these “surprises.”

Issues with Compressor Gapacity
and Control

The compressors in Plant A have been in
service for 4 years and are located in a central
mechanical room, while the compressors in
Plant B have been in service for over 15 years

and are located in two mechanical rooms.
Both plants operate 24-hour shifts with 14-day
turnaround schedules.

There were three 500-hp rotary screw
compressors in Plant A controlled in a master-
slave configuration. One of the compressors
acts as the master, and the remaining
compressors are on a timed lead-lag sequence
controlled by the master unit. All compressors
were load/no-load compressors and were
cycling every 10 to 20 seconds.

The compressors in Plant B were controlled
from a master control panel with real-time
compressor staging based on demand. The six
screw compressors in use were staged with
two base-loaded units and four trim units. The
compressors were located in two compressor
rooms, with five in one, and one in the other.
While the master controller was designed to
maximize the efficiency of the system, there
were still multiple trim machines running that
were part-loaded.

Capacitance Issues Drive Up Costs

In the case of Plant A, an initial review of the
system components showed the equipment was
mismatched in size. The three compressors
were identically rated for 2187 cfm each
for a total connected capacity of 6561 cfm,
while the dryer was sized for 3816 cfm. The
system was designed for two compressors to
be operational with one in backup, and that
was how the system was found. With just two
compressors, the full flow is 4374 cfm. To
confirm the capacity of the compressors, a
pump-up test was conducted with a known
fixed volume consisting of the piping and the
wet-side receiver.

Based on the results of the pump-up test, it
was determined that the compressors were
operating at design capacity, and 15 percent
over the rated dryer capacity at full flow. Since
the compressors are fully loaded or unloaded,

FESTO

Short delivery times!

The right compressed air
preparation system significantly
increases the service life of
components and systems — as
well as the process and product
reliability.

For more information:

Call: 1-800-Go-Festo
1-800-463-3786

www.festo.com/us/airquality

Global manufacturer of process control
and factory automation solutions
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Compressor Control Range

Figure 1: Impact of effective control band with compressor load cycles

it was determined that the short cycling of the the wet-side receiver, or installing a variable to 350 hp. The annual savings achieved with
compressors was directly correlated to the frequency drive (VFD) compressor that could  this measure was 789,346 kWh.
lack of system capacitance prior to the dryer, more closely respond to demand without

which reduced the actual effective control band  overloading the dryer. The choice was made Performance Testing Identifies System
(Figure 1) of the compressors. to install 2 VFD compressor, and the pump-up  Inefficiencies

Two options were considered for soling test results were utilized to more accurately In the case of Plant B, the master controls were
recommend that the compressor be downsized - . .
the problem: Increasing the capacitance of P originally set up for real-time staging of the

The choice was made to install a VFD compressor, and the
pump-up test results were utilized to more accurately recommend
that the compressor be downsized to 350 hp. The annual savings

achieved with this measure was 789,346 kWh.

— Eric Lee, Senior Engineer, EnSave Inc.
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compressors by matching the plant demand as
defined by the compressors’ rated performance
and the rate of pressure decay of the system.
As such, the sequencing of the compressors
was predicated on the compressors operating
as originally specified. With this in mind,
flow-to-atmosphere tests were specified and
conducted on all six compressors on-site to
confirm both the full-load performance and
the control response of the compressors.

The compressors were isolated, and flow-
to-atmosphere tests were conducted with

the use of an LP orifice flow meter, which
measured the delivered cfm performance of
the compressor to atmosphere. This data was
then corrected to scfm at 14.5 psia, 68°F and
0 percent relative humidity per CAGI definition.

Based on the full-flow results, it was seen

that only two of the six compressors had a
variance of less than +/- 10 percent of rated
performance. In addition, it appeared that
one compressor (CA4) was completely rebuilt
with an airend that did not match the original
specifications, and a motor was up-sized

to accommodate it.

In addition to the difference in performance
that was measured, the following mechanical
repairs were noted for improvement:

1. The variable port controls on CAl,
CA4 and CA5 were not unloading
appropriately, as pressure continued
to rise as demand was decreased
during the tests.

2. CA2 unloaded but demonstrated
a great amount of instability during
testing, which brought into question
inlet controls that might be impacting
the compression ratio.

3. CAG had variable port capability
but was set to operate as an inlet
modulating machine.
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Join compressed air expert Phillip Kruger, General Manager for Chicago-based Harris
Equipment, on October 6th at 2:00 pm EST, as he discusses how he helps food processors
and packagers integrate ISO 8573-1 compressed air quality classes into their formal SQF
Food Safety Management System.

SQF (Safe Quality Foods) standards can be ambiguous, which
is why Mr. Kruger leverages ISO 8573-1 to educate clients on
compressed air quality classes.

His presentation will instruct food processors and packagers
on how to:

¢> Understand Quality Classes per 1SO 8573-1

Phillip Kruger, General

%> Establish compressed air quality goals Manager for Harris
. . . Equipment, helps
*> Monitor and test your compressed air system for particulate,  comnanies achieve
moisture, oil, and microbiological cultures SQF Certification by
> Determine the equipment and testing required to reach providing education

your desired standard on IS0 8573-1.

Register for Free Today at
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The webinar is brought to you by Atlas
Copco and TRI Air Testing. Speakers
Deepak Vetal and Dr. Ed Golla will
address the following:

Deepak Vetal, Product
Marketing Manager
at Atlas Copco, has
more than 15 years
of experience in the

compressor industry. > FAQs about compressed air
quality standards
Dr. Ed Golla serves as > 180 22000 Standard for

the Lab Director at TRI
Air Testing, and has

a Ph.D. in analytical
chemistry from the
University of Texas.

Food Safety Management,
and how it applies to
industry
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TABLE 1: SUMMARY OF FULL-LOAD TEST RESULTS

These observations during testing led to
recommendations that included repair of
existing compressors, replacement of a
poorly performing compressor, and the
reprogramming of the master controls to better
reflect the performance of the compressors.
The savings opportunity with these measures
was 992,727 kWh.

The Savings

The total savings associated with both projects
totaled 2,977,259 kWh if all measures were
included. For this article, only the savings
associated with the measures identified with
performance testing were listed. The combined
savings totaled 1,782,073 kWh with a

combined simple payback of 4.3 years without
any utility incentives.

About EnSave Inc.

The principals of EnSave’s industrial energy
efficiency group have spent their careers
working with customers to develop cost-
effective energy efficiency strategies. Our
engineering staff helps bridge the gap
between management and maintenance
personnel to deliver energy efficiency
solutions that provide a clear, measurable
outcome. At EnSave, we know that superior
engineering expertise alone is not enough.
Our clients need and deserve a partner who
understands their business objectives.

COMPRESSOR CA1 CA2 CA3 CA4 CA5 CA6
Rated Power (hp) 200 200 300 150 300 150
Actual Motor (hp) 200 200 350 200 350 150 n ave
Control Type Variable Port | Variable Port | Variable Port | Variable Port | Variable Port | Variable Port
Rated Flow (acfm) 866 866 1300 650 1521 760 EnSave’s industrial group has performed
Rated Pressure (3sig) 100 100 100 100 100 100 hundreds of industrial energy efficiency projects
Test Pressure (psig) 105 98 90 11 9% 102 since 1988. Assessments of medium to large
Test Flow (scfm) 744 791 1025 721 1369 722 industrial sites have included food processing,
Correct;:c(i) OFlg\;vl g()scfm @ 803 7 935 5 290 141 735 primary m.etals, aerospace, automotive,
petrochemical and others. We have broad
Peak Test Power (kW) 179.9 195.2 230.1 1421 260.2 129.9 experience in energy efﬁciency (including
Service Factor 1.21 1.04 1.03 1.27 1.16 1.16 compressed air, pumping systems, refrigeration,
Flow Variance 7% -10% -28% 22% -18% -3%

motors, lighting), energy optimization,
measurement and verification, basis of design,
commissioning, retro-commissioning, project
management, energy efficiency codes and

standards, and sustainability planning.

EnSave also maintains an agricultural
practice area focused on energy efficiency,
environmental management, and sustainability
planning for America’s farms. EnSave is

a leading designer and implementer of
agricultural energy efficiency programs. 3

For more information, contact Eric Lee, tel: (208)
806-1815, email: ericl@ensave.com, or visit www.
ensave.com.

To read more about System Assessments,
please visit www.airbestpractices.com/system-
\ assessments.

Based on the full-flow results, it was seen that only two of the
six compressors had a variance of less than +/- 10 percent of rated
performance. In addition, it appeared that one compressor was completely
rebuilt with an airend that did not match the original specifications.

— Eric Lee, Senior Engineer, EnSave Inc.
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ByJack Sine X

> A major Midwestern aluminum plant

was experiencing dwindling compressed air
capacity, primarily due to air leaks. If those
capacity issues went unresolved, the facility
would have needed rental compressors to keep
up with demand. Instead, they turned to flow
metering to identify and fix the leaks. In this
article, they share their solutions with others

who may be having similar difficulties.

“We have a huge operation here smelting
aluminum and making sheet aluminum for

the food and beverage industry,” said Mark,

airbestpractices.com

the utilities engineer. “A short while back we
began to lose compressed air capacity. First

I checked our air compressors. We have

two centrifugal compressors that put out
about 20,000 standard cubic feet per minute
(scfm) backed up by eight reciprocating
piston compressors that come on as demand
increases. Compressed air system pressure is
between 80 and 90 psi and our compressors
run 24/7/365.”

He continued: “I checked all of them, and all

were working at their listed capacity. So we

knew that air leaks must be responsible. We
saw over time a gradual increase in demand.
Different operations run at different times,
so demand is never constant. We went into
the winter, and demand kept increasing to
the point that we were running everything
we had. On days of high demand we were
barely keeping up the pressure. If demand
continued to increase, we would need to
rent additional compressors, and they aren’t
cheap — about $100,000 2 month plus fuel.
As utilities engineer, I had responsibility for the

compressors. So I needed to find out where
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the leaks were so we could repair them and

restore capacity.”

“At that time we had limited flow measurement
capability, so I went online looking for a
portable flow meter, one that I could take
around the plant and check for flows that
were higher than they should be, which would
identify serious leaks. Most flow meters I found
were intrusive — they had to be installed
inside the pipe, so that left them out. I looked
at some clamp-on ultrasonics, but they didn’t
seem robust enough for my needs. Then I
finally found one that looked good on paper,

so I gave them a call.”

Mark called a representative of FLEXIM
Americas, a manufacturer of flow meters for

liquids, gases and process analytics.

“We got the call, and Mark asked if our
portable meter would measure compressed air
flow in the range of 80 to 90 psi,” said Steve
Davis, Midwest regional manager for FLEXIM
Americas. “I told him that was at the low end
of our scale for gas measurement, but that the

meter would do the job.”

How Ultrasonic Flow Metering Works

“The technique that FLEXIM’s ultrasonic flow
meters use is called transit-time difference,”
Davis explained. “It exploits the fact that the
transmission speed of an ultrasonic signal
depends on the flow velocity of the carrier
medium, kind of like 2 swimmer swimming
against the current. The signal moves slower

against the flow than with it.”

“When taking a measurement, the meter sends
ultrasonic pulses through the medium, one
in the flow direction and one against it,” Davis
continued. “The transducers alternate as
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Join compressed air expert Andy Poplin, Compressed Air
Sales Manager for Louisville-based Atlas Machine & Supply, on
November 17th at 2:00 pm EST, as he reviews lessons-learned
at a major plant deploying significant metal fabrication and
machining operations.

This Webinar will review the plant-floor measures taken to
reduce compressed air consumption specific to metal fabrication
and machining. These projects included:

Eslablshed in 1907

Andy Poplin, Sales

%> Modifications to pneumatic circuits Manager for Atlas
on production equipment Machine & Supply,
has specialized in

> Blow-off air optimization projects. compressed air

demand-reduction
> Piping and storage system optimization projects for metal
fabricators.
The lower demand levels were then translated into air
compressor energy savings by changes made on the “supply-side”
within the compressor room. The end result included turning
OFF several hundred horsepower of air compressor power and

lower annual energy costs associated with compressed air.
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emitters and receivers. The transit time of the
signal going with the flow is shorter than the
one going against. The meter measures transit-
time difference and determines the average
flow velocity of the medium. Since ultrasonic
signals propagate in solids, the meter can be
mounted directly on the pipe and measure flow
non-invasively, eliminating any need to cut the
pipe. And, since there are no moving parts, the

need for calibration is virtually eliminated.”

When first introduced, ultrasonic meters
were met with skepticism, and there was one
problem with them that justified that doubt.
According to Davis, the couplant grease
that sealed the transducer to the pipe would
migrate out over a few years, and the meter
would begin to give inaccurate readings.
FLEXIM solved the problem by developing

a non-grease solid pad couplant. Because

of their success in the field, ultrasonic flow

meters are now accepted as a highly accurate,

non-intrusive measurement system.

Flow Metering Demonstration
Removes Doubt

“We had Steve in to demo his meter,” Mark
said. “We were all pretty skeptical it would
work. At first it looked like we were right.
Steve had a few problems getting it to work at
first. But it only took a little while, and he got
the meter working. Everybody was impressed
with both the accuracy and the ease of
installation. I got the authorization to buy one
immediately. I bought FLEXIM’s G601 portable
model designed for measuring gas flow.”

“As soon as I got it, I started going around
the plant measuring flow,” he continued. “It
was quite successful. We literally have miles of
distribution piping. It even measured one-inch
pipe, even though it’s not supposed to. But

you can trick it out to do it if you know how
the meter works — the physics of it. I spent
a year and a half slapping that thing on every
pipe in this plant.”

“Air leaks equal a tremendous amount of wasted
money, and we spent all winter finding leaks
and proving where they were to the engineers
involved. The departments’ personnel began the
task of fixing leaks or replacing equipment. They
were motivated by the potential expense involved

if they ignored the problem.”

Compressed Air Leaks

in the Bag Houses

“We were able to identify the most significant
leaks and pinpoint them — bag houses were

some of the worst offenders,” Mark said.

Bag houses are dust collection systems that suck
air through a duct system, and the bags catch
the dust. Periodically the bags clean themselves

The aluminum plant installed two ultrasonic flow meters — both on the main compressed air headers 60 feet above the floor.
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by pulsing compressed air through the bags.
The dust goes into a hopper and is removed.
There’s a solenoid on each valve that opens

up real quick, releases a puff of air, then shuts.

“We have a lot of bag houses, and a lot of
those solenoid valves were stuck open,” Mark
explained. “We were able to calculate what a
bag house should use, measure the flow with
the meter, and some bag houses that were
calculated to have a legitimate demand of 750
scfm were using more than 3,000. And nobody
knew it because until we got the portable

— Mark, Utilities Engineer

ultrasonic, we couldn’t measure flow. We
charge each area for its compressed air use,
so now that usage was going to be accurately
measured, everybody was onboard immediately
to identify and repair air leaks.”

Identifying Leaks

in the Smelting Operation

“We also had leakage problem in our smelting
operation,” said Mark. “It’s a constant, flowing
procedure where we use large amounts of

electricity break down alumina powder into

Some bag houses that were calculated to have a legitimate demand of
750 scfm were using more than 3,000. And nobody knew it because
until we got the portable ultrasonic, we couldn’t measure flow.

aluminum and aluminum oxide. We need
to keep a constant supply of alumina to the
rectangular-shaped pots.”

According to Mark, the problem with this type
of smelting operation is that the aluminum
oxide forms a hard crust on top of the smelted
aluminum bath. Alumina has to be constantly

fed into the pots in a finely tuned process.

The plant personnel overcome this difficulty
by using two compressed air driven, chisel-
headed cylinders on each of the pots. This

airbestpractices.com

29


http://www.airbestpractices.com
http://www.airbestpractices.com

COMPRESSED AIR

BEST PRACTICES

airbestpractices.com

FREE SUBSCRIPTION

DIGITAL EDITION FREE'WORLDWIDE | “PRINT EDITION EREE T0 U.S. SUBSCRIBERS
?'

GOMPHESEED AIFI

Grain &Neat

b bt
_jrmiqsimgll!

Learn How To Save Energy & Improve
Productivity In YOUR Ind}l stry!

il x‘- \ | I’ "
N/ P 'h. -. ._'{ A\ UH 457 W TR 1 A LA

Subscribe at airbestpractices.com


http://www.airbestpractices.com/

SUSTAINABLE MANUFACTURING FEATURES

COMPRESSED AIR

10/15

BEST PRACTICES

arhestprachicoes com

ALUMINUM PLANT METERS COMPRESSED AIR FLOW TO SOLVE CAPACITY ISSUES

equates to over 1,500 air cylinders. Every
few minutes, a cylinder will punch a hole
into the crust and, at the same time, it will
open a vessel above it. Alumina powder will
flow through the hole and into the bath.
Unfortunately, after performing this action
thousands of times, the cylinders begin

to leak air. Manual inspection is iffy at best.

“We only knew for sure which ones were
leaking when performance began to drop. That
meant costly down time,” Mark said. “When
they leak they have to be rebuilt or replaced.”

“By going around the whole smelter and
measuring the compressed air flow, we

were able to identify the worst and plan
their replacement during planned downtime.
Once we got going with this and the smelter
engineers saw the data the meter provided,
they realized how much time and money they
could save. They wanted me to measure every
pot line in the operation. I would measure a
number of cylinders, download all the data

I had gathered, and analyze it. We were then
able to identify the most at-risk cylinders, and
the smelter engineers were able to plan timely

repairs or replacement.”

“Between the smelter and packaging, we did
the whole plant and identified all the areas
where they were using too much air,” Mark
explained. “For that year, more than half of
the day I was measuring air. The direct cost

savings just for rental compressors and their

fuel was estimated at $300,000. And that
wasn’t the only savings. Our cost to sustain
one continuous standard cubic foot of air per
minute for one year for us is in the 80-dollar
range. We went from running 32,000 cubic

feet at max points to about 22,000.”

Flow Metering More Than
Compressed Air

“We use high-temperature water as a heating
medium for some of our processes. Our high-
temperature, closed-loop water system delivers
hot water at 350°F,” said Mark. “We use the
heat from heat exchangers to heat buildings,
process fluids, wash aluminum sheets, etc.
We pay the power plant for the high-temp
water, and we had an issue. We had no meter
to measure what we were receiving. The only
meter involved was an orifice meter at the
power plant. They told us how much water

we were using and how much to pay.

“But we had a history with them of lower
temperatures than we wanted, and sometimes
we felt the flows to our process areas were
slower than we needed,” Mark explained.

“I proposed another FLEXIM meter for the
hot water line. After our experience with the
FLEXIM portable, I had no problem getting
approval to purchase a permanent clamp-on
FLEXIM liquid meter to measure the flow and
temperatures to and from the plant. Now I've
got sensors on the supply, on the return, and

I've got temperature sensors on the pipe.”

— Mark, Utilities Engineer

“Because of my previous knowledge of the air
meter, I knew how the new one worked and
had it installed and working in very short order.
Both meters have data collection ability. The
power plant was saying one thing, and we were
saying another. Our flow data were showing
lower by 500 gallons per minute or more than
the power plant. Then we got into some other
problems in the winter when the temperature
of the water dropped and finishing lines were
unable to maintain run speeds. I pulled the
data from the meter and showed power plant

engineers our flow and temperature data.”

“We got together and started understanding
each others’ processes. They ended up
checking their orifice plate computer and
found it was calibrated wrong. Their guy
looked at our figures and said, ‘Well your
numbers make sense because the maximum
we can pump is 4,000 gallons per minute, and
were showing 4,300 gallons right now.” Who
knows how long its been out of calibration.
After they made their calibration adjustments,

our numbers got a lot closer together.”

“As someone once said, you can’t manage what

you can’t measure.” (8P

For more information, contact Jack Sine,
tel: (845) 831-6578, email: jack.sine@verizon.net.

To read more about Flow Meters, please
visit www.airbestpractices.com/technology/
\ instrumentation.

Our cost to sustain one continuous standard cubic foot of air
per minute for one year for us is in the 80-dollar range. We went
from running 32,000 cubic feet at max points to about 22,000.
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> When a company is considering making
an investment of more than a million dollars
in system upgrades, it is crucial for them

to review all options to get the best return.
By exploring energy efficiency impacts
throughout the entire compressed air
system, vendors can propose projects
resulting in both a larger sale for them

and increased financial benefits for their
customers, while still meeting capital
expenditure guidelines. This “best of both
worlds” scenario was evident when a foundry
in the Midwest was evaluating options for
replacing its steam system used to drive the
plant’s forging hammers.

airbestpractices

Steam hammers have proven to be invaluable
in many industrial processes, especially the
steel forging business. Yet steam systems
are not energy efficient, as modern forging
hammers are driven either hydraulically or
with compressed air. This particular steel
forging foundry knew it was time to contact
its maintenance vendor for help when

the company realized it was facing nearly
$660,000 in deferred maintenance.

Analyzing the Existing System

The vendor and the foundry’s plant engineer
worked together to evaluate the existing
system. It was determined the aging equipment
would need to be replaced in the next 5 years.

They were also able to calculate current annual
operating costs. They calculated fuel, electric,
water, and other miscellaneous costs using the
approach described below:

Fuel Costs

> Assuming 1,101 British
thermal units (BTUs)
produce one pound of steam,
and there are 1,000,000
BTUs in 1,000 cubic feet
(MCF) of natural gas (at
100% efficiency), 66.1 MCFs
produce 60,000 pounds of
steam (the rated capacity of
the boiler and the amount
needed to drive the hammer
system) each hour.
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At run hours of 3,000

per year, 66.1 MCF * 3,000
hours = 198,000 MCFs used
per year.

At $6.50/MCF (cost of fuel),
the fuel cost is $430 per
hour, or $1,288,950 per year.

Electric Costs

(>

The system water pumps are
300 horse power (hp) total.
Converted to kilowatts (kW),
300 hp * 0.746 KW/hp =
223.8 kW.

At $0.0854 per kilowatt-hour
(kWh), the cost of electricity,
operating 3,000 hours per
year, (3,000 hr/year * 0.854
$/kWh * 223.8 kW), the
electricity cost is $57,390
per year.

Water Costs

(]

Water usage is make-up
water for the steam boiler.
This amount (10,666 gallons
per hour) was measured by
the vendor.

This amount is reduced by
10% (or multiplied by a
factor of 0.9), assuming 10%
of the water is returned back
to the boiler as condensate.

At $4.50/1,000 gallons (cost
of water), 10,666 gallons/
hour * 0.9 * $4.50/1,000
gallons * 3,000 hours =
$129,600, the annual cost
of water used by the system.

Miscellaneous Costs

>

>

Annual boiler certification:
$24,000

Water treatment chemicals:
$29,000

Annual maintenance:
$65,000

Switching from Steam
to Compressed Air

The plant only needed steam production for
2,700 hours annually. However, the boilers
ran an extra 300 hours each year during
start up. A compressed air system driving the

Existing System Annual Operating Costs*

hammers would only need to run 2,700 hours.
Therefore, the cost per hour of productivity

of the existing system was $590. And, despite
the plant having a variable load, the existing
system was constantly producing the same
volume of output, resulting in wasted energy.

Fuel Costs $1,288,950
Electric Costs $57,390
Water Costs $129,587
Gaatn B A S $118,000
Total Annual Boiler Operating Costs $1,593,927
o et ae of 0854 kWh, and a wlortate of § 0045 er gllon.

Table 1: The foundry’s existing boiler system has an annual operating cost of nearly $1,600,000.

Annual Operating Costs -

Vendor Proposed System

Compressor system electric costs $723.000
(2,700 hours per year, estimated CFM foad profile)

Cooling tower electric costs $19,200
Water costs (cooling tower) $6,400
Maintenance costs $65,000
Total Annual Operating Costs $814,000

Table 2: The vendor-proposed system had an annual operating cost of $814,000.
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The vendor knew from experience that At this point, the plant engineer asked for > Five 1,500-hp, water-cooled
electrically driven compressed air systems a proposal for a new system. centrifugal compressors
typically produce around 100 cubic feet per

minute (cfm) at approximately 20 kW, or Meeting the Customer’s Financial > A5,000 gallons per minute

. PM i
0.2 kKW per cfm. Therefore, knowing that the Requirements (GPM) cooling tower

plant required a maximum of 25,000 cfm, The foundry has capital expenditure %> Heat of compression (HOC)

the operating cost of a new system would be guidelines that require any capital project desiccant air dyers

no more than $427 per hour' — a SaViﬂgS of have a Simple pay back (SPB)Z of five

$163 per hour over the current system (or > All accompanying controls
$440,000 annually). Based on operating costs

alone, the natural solution was a switch to an

years or better. To meet this requirement,

the compressed air vendor proposed a
P proP > A 120-by-60-foot unheated

building to house the
equipment

' ' ' complete system with an installation cost
electrically driven compressed air system to of $3,910,000. The package included:
drive the hammers.

Performance Curves for Air Compressor Systems
7,000
6,000
5,000
i
o
4,000
E
£
=
o 3000 -
L
=
2,000
1,000
0
7,000 9,000 11,000 13,000 15,000 17.000 19,000 21,000 23,000 25,000
CFM requirement
Trim System #1 . Vendor's Proposed System *This graphic ilustrates the difference i power required fos the various systems based on the
part load performance cunse data thal Efficiency Sman developed using its propeielary software
. Trim System #2 . Existing boiler systern** **Baseline system enengy requirements were converted to kW for comparative purposes

Table 3: Highlighting the result of the modeling and comparing power consumption at various loads in cfm.
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Using the actual cubic feet per minute (acfm)
load profile determined during the existing
system assessment, the vendor was able to
calculate the energy and water savings of

the new system. In addition to the $660,000
savings in deferred maintenance, the vendor-
proposed system (Table 2, pg. 33) would
provide annual energy and water savings of
$780,000 (nearly a 50 percent reduction from
their current annual operating costs) and
meet the SPB requirement of five years. The
proposed system was estimated to result in an
hourly operating cost of $302, assuming 2,700
operating hours per year.

Evaluating Different Compressed Air
System Configurations

The foundry, like many businesses, wanted
to reduce operating costs but realized
that they lacked the in-house expertise to
properly assess their facilities from both an

asset management and an energy efficiency
perspective. Seeking a third-party review

of the vendor’s calculated energy savings,
the company contacted an energy efficiency
consulting service provider for the foundry’s
electric utility.

An energy consultant from the energy efficiency
service provider worked with the plant engineer
and the vendor to confirm the energy saving
calculations for the vendor-proposed system.
While the vendor’s proposed system met the
foundry’s initial financial requirements, the
energy consultant asked a series of questions
to determine if there was a better solution that
would result in even greater energy savings.

The energy consultant used the information
provided to design and model three
compressed air systems with lower initial
costs (Table 3). These systems included a
series of smaller rotary screw compressors

controlled to modulate based on cfm demand.
The modeling confirmed that the vendor’s
proposed system was more energy efficient
than any of the three systems with lower initial
costs, eliminating these system options from

further consideration.

However, the inherent inability of centrifugal
compressors to match kilowatt (kW) input
with cfm output also meant that the vendor’s
proposed system would still be operating
inefficiently at some loads. Since the
foundry’s plant cfm requirement would be
between 15,000 and 24,000 (i.e., 50 to 90
percent loaded) most of the time, the energy
consultant modeled two more systems that
incorporated high-efficiency rotary screw
compressors acting as trim compressors into
the vendor’s proposed system.

At the higher system loads, the trim
compressor systems are able to operate at

Compressed Air System Operating Costs

System System Description Average hourly cost
e Corngiresis St = Opiion #1 Eg; éDEEIJ HHPPS::O?&:“:;ﬁ;r\::mm—water cooled $272
Trim Compressor System - Option #2 Fl‘; éﬂ%ﬂ H?Fmﬁnzgﬁ;:::m—mter cooled $274
Vendor's Proposed System (5) 1500 HP centrifugal system—water cooled $302
Low-Cost System - Option A (13) 450 HP rotary screw compressors—water cooled $335
Low-Cost System - Option B (13) 450 HP rotary screw compressors—air cooled $355
Low-Cost System - Option C (22) 300 HP rotary screw compressors systern—air cooled $364
Existing Boiler System Existing system using steam boilers $590

Table 4: Comparing the compressed air systems
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lower kW levels compared to the original
system proposed by the vendor, and kW input
more closely matches cfm output, resulting
in 2 more energy efficient system with greater

energy savings for the company.

By comparing the average hourly operating
costs calculated for each system with the
anticipated cfm operating requirement, a
clearer picture was developed. The foundry’s
existing boiler system is the most expensive to
operate, while the trim compressor systems are
the cheapest to operate. The energy consultant
recommended the Trim Compressor System
— Option #1 from Table 4, as it is was shown
to be not only the cheapest to operate, but
the actual energy consumption will also vary
proportionally with the load.

The energy consultant was able to identify energy saving opportunities
when reviewing the existing system condensate drains. He observed that the
system used timed drains, which were not the most energy-efficient option.

— Tim Stearns, Senior Energy Consultant, Efficiency Smart®

This option would create a system that would
operate at a lower cost, as it increased

the energy savings by $81,000 annually
compared to the vendor’s suggested system.
It did, however, require an additional capital
investment of $403,000, resulting in a SPB of
5.3 years, not meeting the requirements of the
foundry’s capital expenditure guidelines.

Searching for Additional Energy Saving
Opportunities

The foundry’s plant engineer wanted to move
forward with the more energy efficient option
(Trim Compressor System — Option #1),

but needed to show a SPB of five years or less
for the project to meet the company’s capital
expenditures guidelines. He challenged his
energy efficiency service provider to help him

O FFFICIENCYSMART

Efficiency Smart partners with public power communities to help their residential and

business customers use less energy and save money. It provides a broad range of energy

efficiency services to American Municipal Power, Inc. (AMP) member utilities through a

performance-based contract, in which AMP communities voluntarily subscribe to its services.

AMP established Efficiency Smart for the benefit of its member communities, and the

Vermont Energy Investment Corporation (VEIC) has held the contract for administering it

since its services launched in January 2011.

airbestpractices.com

meet this requirement, and so the energy
consultant turned to the ancillary compressed
air system equipment to look for additional
opportunities for energy or cost savings.

The energy consultant considered the typical
energy conservation measures associated with
compressed air systems, such as properly sized
or additional air receivers, no-loss condensate
drains, modulating speed controls on the
cooling tower fans, energy efficient air dryers,

system pressure reduction, and leak repairs.

After reviewing these typical measures, the
energy consultant determined that all of the
systems modeled included properly sized

air receivers and that additional air storage
would not increase energy savings. In addition,
pressure reduction and leak repair energy
conversation measures were not considered

to be part of this project, but the foundry
indicated that this could be a "Phase II
Project” once the new compressed air system

was up and running.

Since the equipment would be located in
unheated space (the new building), HOC
desiccant-style dryers were required. HOC
dryers are the most energy efficient dryers
available, since they need no additional energy
to operate. However, the initial capital cost is
higher than other dryer types. Adding heat to
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the unheated building was not determined as
a cost-effective solution. Therefore, no further
energy or cost savings could be realized by
switching dryers.

No-Loss Gondensate Drains Improve
Energy Efficiency

The energy consultant was able to identify
energy saving opportunities when reviewing the
existing system condensate drains. He observed
that the system used timed drains, which were

not the most energy-efficient option.

Drains are used to allow unwanted condensate
to exit the system. Two basic categories of
drains exist: timed drains and no-loss drains.
Timed drains open a solenoid valve on a timed
interval for a pre-determined duration. Since
these drains are usually set for the longest
period necessary, air is wasted when the valve
opens for too long, as condensate is expelled
along with some compressed air before the
drain closes again.

A no-loss drain is controlled by a float
valve and opens only when needed — not
allowing any compressed air to escape and
resulting in energy savings. The added cost
for upgrading from timed drains to no-loss
drains throughout the compressed air system
and plant was calculated to be $4,800, but

it would result in an additional $16,800
in annual savings. Therefore, the energy
consultant proposed the inclusion of no-
loss drains with this project.

Lastly, the consultant noted that the vendor’s
proposed system would use a cooling tower
with two-speed fans. Speed control on the
cooling tower fans allows the fans to slow as
outside air temperature drops. When the air
temperature is low enough, simply running
water through the tower will create enough
cooling that the use of fans is not needed. A
variable speed drive (VSD) controller used
to modulate the fan motor speed to just
meet the cooling requirement would result
in less fan motor energy consumption than
two-speed fan control. The energy consultant
recommended that the system include a VSD
on the tower fans, resulting in an additional
$6,000 in annual energy savings at an
additional project cost of $11,000.

The additional energy savings associated with
the no-loss drains and the VSD cooling tower
fan control resulted in a project that was able
to meet the foundry’s 5-year SPB requirement
at the lowest operating cost. The recommended
trim compressor system with no-loss drains
and cooling tower fan VSD control had a total
project cost of $4,320,000, with an annual

energy savings of $885,000 and a SPB of 4.9
years. The new project had increased annual
savings by 13.5 percent, at an increased cost
of only 10.5 percent.

Creating the Best of Both Worlds

Focusing on initial capital cost to ensure that the
customer’s financial criteria are met has been
the traditional modus operandi for vendors.
However, this is only one piece of the puzzle.
Compressed air solutions that take into account
operating costs as well as the initial capital cost
can provide the customer with better financial
choices, while potentially creating a larger sale.
In this example of a Midwestern foundry, the
project cost increased from $3.9 million to $4.3
million. However, it resulted in increased energy
savings and still met the customer’s financial
requirements for the project, proving that you
can have the “best of both worlds.” E3

Tim Stearns is a Senior Energy Consultant with
Efficiency Smart, a division of the Vermont Energy
Investment Corporation. He can be reached at tstearns@
efficiencysmart.org. For more information, visit www.
efficiencysmart.org.

Endnotes

1. 25,000 cfm * 0.2 KW/cfm = 5,000 kW, and 5,000 KW * 0.0854 $/kWh =
$427/hour.

2. Project cost divided by project annual savings.

To read more about System Assessments,
please visit www.airbestpractices.com/system-
\ assessments.

The new project had increased annual savings by 13.5
percent, at an increased cost of only 10.5 percent.

— Tim Stearns, Senior Energy Consultant, Efficiency Smart®
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6 Steps Metal:Fabricators'Take to

WREDUCE COMPRESSED=

AIR DEMAND %

By Kirk Edwards, EXAIR Corporation

» Compressed air use in the metal fabrication industry is widespread.
It is used to cool, clean, convey and coat a multitude of products and
improve processes across the world. In fact, it is difficult to name
processes in metal fabrication where compressed air cannot be found.
A few processes where compressed air is used include: annealing and
pickling, slitting, rolling, welding, stamping, punching, tube making,
painting, finishing, turning, drilling, milling and sawing. Many of these
processes and applications continue to use inefficient devices to deliver
the compressed air, and — worse yet — many companies fail to
recognize the simple implementation and significant payoff of improving
compressed air efficiency.

Improving compressed air efficiency, or saving more of your
compressed air capacity by minimizing compressed air demand, can be
realized by following some simple procedures. Though there are many

airbestpractices.com

actions that can be taken to further improve compressed air efficiency,
some simple and effective steps can be put to action quickly. While all of
these suggestions are relevant to anyone with a compressed air system,
steps three and four provide examples specific to metal fabrication.
Here are six steps to reduce demand in your compressed air system.

Step 1: Measure the air consumption to identify sources
that waste compressed air.

The first step is to have an appropriate flow meter, which can give

an indication of how much air volume is being used. Flow meters
can be installed on the main supply line of your system, and they will
provide a good indication of overall use trends, while also being able
to identify how much air is lost to leaks when the system is not being
used for production. They can be installed on a smaller leg of the
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system that feeds a particular process or set of machines to indicate
the demand from that section. Flow meters can also be installed at the
machine level to track changes in flow due to maintenance, downtime
or machine problems.

Another preferred feature of many flow meters is the ability to log
the data. If calibrated correctly, data-logging flow meters can record
data at many different intervals in order to provide a bigger picture
of compressed air demand profiles. With the aid of a data-logging
flow meter, any user can establish a baseline of air demand. Having
this original compressed air demand baseline will be necessary in
order to quantify and document any improvements in compressed air
consumption and operating costs.

Step 2: Find and fix the leaks in your compressed air
system.

Plants that are not maintained can waste up to 30 percent of the
compressor output through leaks that go undetected. Compressing air is
an expensive operation. Saving the compressed air wasted due to leaks
reduces the overall operating costs and increases the effective capacity
of your stored air. In large plants, the cost of a small air leak may be
insignificant, but many small leaks — when located and repaired —
can amount to huge energy savings. Reducing air lost to leaks can
cause a rise in available pressure, which can provide additional energy
to the point of use. With leaks fixed, the compressor will not have to
operate as often to keep up with demand. Fixing leaks can minimize the
required maintenance on the compressor as well.

Ultrasonic leak detectors (ULD) are a good choice for identifying leaks,
because they are able to turn an inaudible ultrasonic sound signal into
an audible tone that allows the operator to discover a leak.

S—

Jﬁjillllid?
| N trasonic
Pressure > Turbulence 3

_ ound

Ultrasonic leak detectors turn inaudible signals into an audible tone.

Engineered compressed air products like these help save compressed air and money
while improving safety.

Step 3: Upgrade your blow off, cooling and drying
operations using engineered compressed air products.

Engineered compressed air products are made to replace ordinary
nozzles, homemade devices and open line blow offs. An ordinary nozzle
with a thru hole and a cross-drilled hole can be an easy choice based
upon price, but if you do not consider the operating cost, you do not
really know how much it is costing you. An engineered compressed air
product will pay for itself and lower operating costs — many times,
within weeks. Engineered nozzles provide a range of efficiency and
safety benefits; most notably a reduction in compressed air use, meeting
the OSHA standard for dead-end pressure, and reducing noise exposure
for personnel. They can also qualify for an energy savings rebate from
a local utility.

One common example is to use copper tube as a “nozzle” for blow-off
applications. Found throughout metal fabrication facilities to eject parts,
clean parts and cool parts, these nozzles should be primary targets for
compressed air savings. A typical 1/4-inch OD copper tube will use as
much as 33 scfm at 80 psig. The simplicity of installing a compression
fitting on one end of the copper tube in order to accept an engineered
nozzle makes this savings opportunity one of the simplest and fastest
ways to begin reducing your compressed air demand.

Let’s take a closer look at the savings you can achieve for a very typical
scenario in the metal fabrication industry. Recently, a customer sent

in their copper tubes for a test to compare with some engineered air
nozzles. The pressure at the customer site was 80 psig inlet pressure
for twenty 1/4-inch open copper tubes (22 scfm each), during an
operation running 8 hours a day and 250 days per year. Depending on
where you are located in the United States, your electrical costs will
vary: The following example uses an estimate of $0.25/1000 cubic feet
of compressed air.
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6 STEPS METAL FABRICATORS TAKE TO REDUCE COMPRESSED AIR DEMAND

Engineered air nozzles are more efficient than open blow offs.

Open Copper Tube Cost of Operation:

20 pieces x 22 scfm = 440 scfm

440 scfm x 480 minutes per day = 211,200 cubic feet of compressed
air required per day

211,200 x 250 days = 52,800,000 cubic feet required annually

52,800,000 / 1000 = 52,800 cubic feet

52,800 x $0.25 = $13,200.00 annual cost to operate twenty 1/4-inch
open copper tubes

Engineered Air Nozzle Cost of Operation:

20 pieces x 10 scfm = 200 scfm

200 scfm x 480 minutes per day = 96,000 cubic feet per day
(220,800 cubic feet saved per day)

96,000 x 250 days = 24,000,000 cubic feet annually (55,200,000
cubic feet saved annually)

24,000,000 / 1000 = 24,000 cubic feet

24,000 x $0.25 = $6,000.00 annual cost to operate twenty engineered
air nozzles

$13,200.00 - $6,000.00 = $7,200.00 simple ROI in the first year, and
payback time of 21 days!

Another repeat offender and candidate for an engineered upgrade in
the metal fabrication industry is a standard section of pipe with holes
drilled along its length. This is commonly done when needing to cover
a wider area than an open tube or nozzle. We see this kind of solution
when fabricators need to help separate metal sheets, blow liquid from
parts coming out of a wash cycle, or remove machining chips as the part
exits from a machining center. This next example is for two drilled pipes
running at 60 psig inlet pressure, each with (25) 1/16-inch diameter

airbestpractices.com

holes on 1/2-inch centers, operating 8 hours per day and 250 days
per year. We will again use the $0.25/1000 cubic feet of compressed

" " air value for our calculations.

Drilled Pipe Cost of Operation:

2 pipes x 174 scfm = 348 scfm

348 scfm x 480 minutes per day = 167,040 cubic feet of compressed
air required per day

167,040 x 250 days = 41,760,000 cubic feet required annually

41,760,000 / 1000 = 41,760

41,760 x $0.25 = $10,440.00 annual cost to operate two drilled pipes

Engineered Air Knife Cost of Operation:

Two 12-inch engineered air knives x 27.6 scfm = 55 scfm

55 scfm x 480 minutes per day = 26,400 cubic feet per day (140,640
cubic feet saved per day)

26,400 x 250 days = 6,600,000 cubic feet annually (35,160,000
cubic feet saved annually)

6,600,000 / 1000 = 6600

6600 x $0.25 = $1,650 annual cost to operate two 12" engineered air
knives

$10,440.00 - $1,650.00 = $8,790.00 simple ROI in the first year and
payback of 17 days!

Generally speaking, if it is 2 homemade solution being used, there is an
opportunity for significant air savings.

Step 4: Turn off the compressed air when it is not in use.

A simple, manual ball valve and a responsible operator can provide

air savings at every opportunity to close the valve and shut down the
compressed air flow when it is not needed to a process or operation.
But an automated solution is better for precise control, consistency

and accuracy, which result in more compressed being air conserved.
Automated solutions add solenoid valves that run independently with a
sensor control, or can be run through machine controls. If the machine
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is off — or the process has stopped — close the solenoid valve and
save your compressed air. Blow-off applications with space between
parts can benefit by turning off the air during the part gaps.

Within the metal fabrication industry, we help customers who constantly
blow air to remove stamped plugs when they could be letting more slugs
build up before turning the air on. There are blow-off applications that
are turned on with 2 machine or process but could be further optimized
to eliminate blow off prior to a part reaching it. Also common are
setups where air continues to blow during lunch or break time. For
example, if a2 company kept its blow-off application running during its
two daily 15-minute breaks and a 30-minute lunch, the company could
save 15,000 minutes (250 hours) of blow-off cost every year! What's the
lesson? Turn off your air when not needed.

Here is an example of a company who eliminated 5 minutes of blow
off from its process using an automated solution consisting of a sensor,
solenoid and timer to control the air:

$3,393 Annual Air Savings on a Tank Blow-0ff Operation

A company that refurbishes large tanks runs the tanks through an oven
on a conveyor line to burn off old paint. Only one tank at a time can
be processed, and each takes 6 minutes to complete the journey. Four
30-inch air knives are used for blow off at the exit of the oven. These
knives were using compressed air every time the oven was turned on.

However, the tank travels through the oven for 5 minutes before it
reaches the knives for a 1-minute blow-off cycle. The opportunity for
savings was to turn the air on only when the tank reached the air knives
for a one-minute blow off. At 80 psig, the four knives consume 348 scfm.

The timer was set to “on/off delay.” The sensor was mounted at the oven
exit and opened a solenoid valve to provide 1 minute of blow off instead
of blowing all 6 minutes of the cycle. This application ran 30 tanks per
day on average.

Another repeat offender and candidate for an engineered
upgrade in the metal fabrication industry is a standard
section of pipe with holes drilled along its length.

— Kirk Edwards, EXAIR Corporation

0ld Method

Four 30-inch air knives at 87 scfm each = 348 scfm

348 scfm x 6 minutes = 2088 scfm per tank

2088 x 30 tanks per day = 62,640 cubic feet per day

62,640 x 250 days = 15,660,000 cubic feet annually

15,600,000 / 1000 = 15,660

15,600 x $0.25 = $3,915 annual compressed air cost

New Method: Sensor/Solenoid/Timer Solution

The sensor and solenoid control was installed to shut off the
compressed air for the 5 minutes where no tank was present (one
minute of air on).

Four 30-inch air knives at 87 scfm each = 348 scfm

348 scfm x 1 minute = 348 scfm per tank (1740 scfm saved per tank)

348 x 30 tanks per day = 10,440 cubic feet per day (52,200 cubic
feet saved per day)

10,440 x 250 days = 2,610,000 cubic feet annually (13,050,000
cubic feet saved annually)

2,610,000 / 1000 = 2610

2610 x $0.25 = $652.50 annual cost with optimized setup ($3,262.50
annual savings)

$3,915 - $652.50 = $3,262.50 simple ROI in the first year and
payback of 146 days!

airbestpractices.com 41


http://www.airbestpractices.com
http://www.airbestpractices.com

= = s \

COMPRESSED AIR

— J y 'I :_ J' r‘-ﬁl?
! 8 ‘ §: = |____4

airbestpractices.com

FREE SUBSCRIPTION

DIGITAL EDITION FREE WORLDWIDE

| PRINT EDITION FREE TO U.S. SUBSCRIBERS

2015 FOCUS INDUSTRIES!

Poultry & Meat Packaging e Plastic Extrusion & Molding ¢ Biogas & CNG Fuel & Power ¢ Chemical Plants & Refineries ¢ Energy-Efficiency System Assessments ¢ Bakery & Snacks,
Dairy & Beverage Packaging ¢ Compressed Air Measurement ¢ Wastewater Aeration  Metal Fabrication & Machining e Air Compressor Controls ¢ Compressed Air Treatment

Sustainable Energy Savings with Compressed Air Best Practices®

Compressed Air Best Practices® is a technical magazine dedicated to
discovering Energy Savings in compressed air systems — estimated by
the U.S. Department of Energy to represent 30% of industrial energy use.
Each edition outlines Best Practice System Assessments for industrial
compressed air users — particularly those managing energy costs

in multi-factory companies.

“Compressed air is very important to our manufacturing process
and managing its reliability and energy-efficiency is critical.”
— Patrick Jackson, Director of Global Energy Management, Corning Inc.
(feature article in June 2014 Issue)

“Compressed air is the #1 kW user across our 35 factories.”
— Doug Barndt, Manager Demand-Side Energy & Sustainability,
Ball Corporation

“Demand Side” and “Supply Side” information on compressed air
technologies and system assessments is delivered to readers to help them
save energy. For this reason, we feature Best Practice articles on when/how
to correctly apply air compressor, air treatment, piping, measurement
and control, pneumatic, blower and vacuum technology.

Industrial energy managers, utility incentive program managers,
and technology/system assessment providers are the three
stakeholders in creating energy efficiency projects. Representatives
of these readership groups guide our editorial content.

“Each of our 10 production plants bas an Energy Coordinator who
is part of the corporate energy team.”

— Michael Jones, Corporate Energy Team Leader, Intertape Polymer Group
(feature article in July 2014 Issue)

To subscribe visit airbestpractices.com
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6 STEPS METAL FABRICATORS TAKE TO REDUCE COMPRESSED AIR DEMAND

Step 5: Use intermediate storage of compressed air near
the point of use.

Also known as secondary receivers, intermediate air storage is especially
effective when a system has shifting demands or large volume use

in a specific area, generally in short bursts. The buffer created by
intermediate storage (secondary receiver) prevents pressure fluctuations,
which may impact other end-use operations and affect system reliability
and product quality.

An application that is a good fit for a secondary receiver tank is one
with a high intermittent demand of compressed air, short duration of this
demand, and enough time in between demand events to replenish the

receiver pressure without needing additional capacity from the compressor.

A properly outfitted intermediate storage tank includes a pressure

relief valve to keep pressure to a value that does not exceed the tank
limitation. A drain valve, typically mounted on the bottom of the receiver
tank, releases condensate. A pressure gauge will allow you to view the
tank pressure and ensure it is holding pressure. Pressure regulators will

provide the proper pressure out of the tank and into the application.

Properly sized and located intermediate storage strategies can greatly
improve compressed air system efficiencies by absorbing spikes from
large compressed air events, allowing for slow and steady production
of compressed air. Receiver tanks are easy to use and install, and

require little maintenance.

Step 6: Control the operating air pressure at the point

of use to minimize air consumption.

This is a very simple and easy process. All it requires is a pressure
regulator. Installing a pressure regulator at all of your point-of-use
applications will allow you to lower the pressure of these applications
to the lowest pressure possible for success. Lowering the operating
pressure of the application also lowers the air consumption. And it
naturally follows that lower air consumption equals energy savings.

There are a wide variety of opportunities to reduce compressed air
demand in the metal fabrication industry. All of the steps you can take,
as described above, can be easily accomplished. Thousands of dollars
can be saved by choosing to make a small investment in engineered
products, which results in a return on investment of days or weeks.
Additional benefits include meeting OSHA safety standards for dead-end
pressure and noise exposure, which homemade and many commercial
solutions do not meet. Finding the right vendor, with skilled expertise
and a large selection of product to fit your needs, will help you to

determine the best way to reduce your compressed air demand. E3

For more information, contact an Application Engineer at Techelp@exair.com, or visit
www.exair.com.

To read more about the Metal Industry, please
visit www.airbestpractices.com/industries/metals.

Thousands of dollars can be saved by choosing to make a small investment in
engineered products, which results in a return on investment of days or weeks.

— Kirk Edwards, EXAIR Corporation
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Kaeser Unveils SAM 2 Master Control System With its user-friendly 12-inch color touch screen, SAM 2 shows at
y y
The new generation of compressed air system control is here with a glance whether the system is operating in the energy management

Kaeser Compressors' Sigma Air Manager 2 (SAM 2). SAM 2 brings the "green zone,” as well as operating status, pressure history, flow, power

Internet of Things to industrial plants with its adaptive control, data consumption, and error messages. Advanced networking capabiities

. - . . mean n nytime, anywhere.
storage, analysis, and predictive maintenance capabilities, and it does data can be accessed anytime, anywhere

it all while ensuring a reliable, consistent supply of compressed air. For more information, visit www.us.kaeser.com.

SAM 2 is a master control system for all compressed air production

SONOTEC Ultrasonic Leak Detectors Help Save Energy

and treatment components. It optimizes pressure values, automatically

adjusts system air delivery to accommodate fluctuating air demand, Whether in large-scale industrial production, on assembly lines in
and optimizes system efficiency by constantly analyzing the relationship medium-sized companies, or in small workshops, compressed air has
between control losses, switching losses, and pressure flexibility. an important role to play almost everywhere. And it accounts for a large
Moreover, SAM 2 enables predictive maintenance with its built-in proportion of energy needs. Regular checking of the compressed air
maintenance reminders and messaging capabilities. These features not system to identify leaks reduces operating costs appreciably.

only boost operational reliability and efficiency, but also significantly

There are no compressed air systems without leaks. Around 30 percent
reduce energy costs.

of the energy used in compressed air systems is lost through leakages.

The leaks typically occur at couplings, valves or gates, as well as on
faulty hoses, screw and flange connections, or corroded pipe work. If
these leakages remain undetected, even the best compressed air control
can be of no further help. The compressors have to compensate for
permanent pressure loss in order to provide compressed air. They run
for longer, need more energy, and wear out faster. The result is higher
costs. The regular detection and rectification of leakages, which are
often only millimeters in size, contributes to a huge cost saving and
improvement in energy efficiency.

Maintenance with Ultrasound

Using SONAPHONE technology by SONOTEC, anybody can locate
leakages and seal failures in compressed air, gas and vacuum systems

quickly and easily. The ultrasonic devices detect sound waves, which

are in a frequency range beyond that which human beings are capable
Kaeser Compressors’ Sigma Air Manager 2 (SAM 2) of perceiving. The SONAPHONE renders the noises generated by
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The acoustic horn for airborne probe L 50 for leak detection up to 8 meters.

escaping compressed air as optical values on the display and audible
signals via a loudspeaker. In this area, the SONOTEC range includes the
reasonably priced entry-level model, multifunction devices with a backlit
display, data logger and USB interface, and, with the SONAPHONE E, an
ultrasonic detection device for use in areas with high risk of explosion.
The advantage of the ultrasound method lies in how simple it is to
handle. The point that has been located is marked and then repaired.

Multifunctional Device for Multiple Applications

In addition to the fast, reliable location of compressed air and gas leaks,
the handheld ultrasonic detection devices in the SONAPHONE range
are also suitable for tightness testing of various systems, wear control
on rotating machinery, and providing evidence of partial electrical
discharges where there is insulation damage. The checking of steam
traps and valves is another task covered by the mobile devices.

A multitude of optional attachments and probes enables a further
extension of the SONAPHONE detection devices' areas of application.
They can, for instance, be fitted with the Sonospot parabolic probe to

TECHNOLOGY PICKS

allow measurements to be carried out at locations that are difficult to
access. The light, user-friendly probe has a particularly high range and
detects leaks and noises over distances up to 20 meters.

Compressed air losses always cost a pretty penny. Continuous leak
detection and rectification make a significant contribution to energy
saving. In addition, testing machinery using the SONAPHONE technology
gives indications of where preventive maintenance work should be
carried out to avoid greater damage and ensure machine availability.

For more information, visit www.sonotec.eu.

Metallized Carbon Corporation Announces Carbon-Graphite
Piston Rings

Metallized Carbon Corporation, a global leader in the manufacture of
oil-free, self-lubricating, carbon-graphite materials for severe service
lubrication applications, recently announced the availability of carbon-
graphite for use in piston rings needed to seal high-pressure gas in
applications requiring compressed gases that do not contain oil or

Carbon-graphite piston rings are now available from Metallized Carbon Corporation.

airbestpractices.com
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grease. The piston rings are used in conjunction with carbon-graphite
guide rings or carrier rings, which hold the piston centered on a
cylinder bore.

Metcar's self-lubricating, carbon-graphite piston rings and guide rings

“Metcar self-lubricating carbon graphite materials are particularly
suited for this application because of their excellent lubricating qualities
and good resistance to wear,” said Matthew Brennan, Chief Operating
Officer of Metcar. “Wear life up to 10,000 hours is possible when the
compressor and piston rings are correctly designed.”

are used extensively in reciprocating compressors, where oil-free gases,

such as air, steam, refrigerants, hydrogen, hydrocarbons, chlorine, For more information, visit www.metcar.com.
nitrogen and oxygen can be compressed to pressures greater than 800
Siemens Sinamics Drive Now Features Integrated

Web Server

pounds per square inch (psi).

Guide rings can be either solid rings or segmented rings with butt ) . o
. , . . . . Siemens recently announced the enhancement of its popular Sinamics®
joints. Metcar’s segmented, carbon-graphite, piston rings with i ) ) o
. , ) , ) , S$120 drive system with an integrated web server to facilitate more
overlapped joints are placed in a radial groove in the reciprocating . i i ) o
. o . efficient diagnostic and maintenance functionality for end-users,
piston with little clearance between the width of the groove and the ) )
. . . . . o integrators and system designers.
width of the piston ring. At least two rings with offset segment joints

are needed to seal to pressures of 100 psi. Extra sets of rings are With this drive improvement, a user may access the Sinamics $120

needed to seal higher pressures. with any PC with a browser capable of Internet connectivity through
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with CU320-2 DPIPN with CU310-2 DPIPN

Users can access the Sinamics S120 with any PC with a browser capable of Internet
connectivity.

a standard Ethernet interface to execute a variety of functions. If a
wireless LAN (WLAN) router is networked, web pages can be viewed
using other web-capable devices, such as tablets and smartphones.

Among the functions possible with this integrated web server on
Sinamics $120 drive systems are the abilities to download a plant
configuration, commission a drive from anywhere, perform firmware
updates, access an immediate status overview on the drive, and check
and assess all alarm and fault messages.

In addition, users can monitor and adapt all process or line parameter
settings, archive machine documentation, including all notes taken, create
customized server pages, set up user administration and access level for
operator and service personnel, plus perform virtually all drive diagnostics
and remote maintenance actions. This combination of service possibilities
results in significant reductions in machine or line downtimes due to
faster, more efficient diagnostic and maintenance procedures.

For more information, visit www.siemens.com.
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l.-F X AIR Centers of Florida

SALES MANAGER
Miami Florida

Air Centers of Florida - serving Florida’s
compressed air needs since 1987.

Are you ready to grow your career with Florida’s
leader in the compressed air industry?

Our distributors hip is looking for an
energetic, experienced Sales Manager
with consultative selling skills that will be
responsible for providing strategic direction
and progressive leadership to achieve sales
and profit goals with branch responsibilities
in the Miami metro and surrounding areas.

We offer a comprehensive benefits package
including medical, dental, 401k, disability, life
insurance, paid time off, holiday pay and more!

Get more info and apply today at:
www.acfpower.com/careers.html

SERVICE
MANAGER

Gurnee, IL

ZORN

Zorn Compressor &
Equipment has been
providing compressed air and vacuum solutions
since 1965. Headquartered in Pewaukee,
Wisconsin, Zorn has 6 branches in Wisconsin
and Illinois. Visit www.zornair.com

Key responsibilities include leading a staff of field
service technicians, manage vendors regarding
warranty repairs, direct a service coordinator,
prepare customer quotes and answer technical
questions.

Self-motivated, organized, multi-tasker with
leadership skills bringing 5+ years of service
experience with mechanical equipment required.
Compressed air industry knowledge preferred.

Compensation includes competitive wage, 401k
with match, health insurance and paid holidays.

Please email resume to jobs@zornair.com

Zorn Compressor & Equipment Inc. is an EOE.

To apply contact: careers@fs-elliott.com

Sales Engineer - U.S. North Central Region

We are proud to be an equal opportunity employer
committed to hiring a diverse workforce.

FS-Elliott Co.,LLC is a leading manufacturer of oil-free centrifugal air and gas compressors with sales, service, and
manufacturing locations around the world. First introduced to the market over 50 years ago, our energy-efficient
compressors incorporate the latest aerodynamic and control system technologies to ensure optimum performance.

Based on global growth, we have an excellent opportunity for a Sales Engineer for the U.S. North Central Region.

/A FELLIOTT
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W Reach 13,000+ readers of Compressed Air Best
AR s | | Ay | Practices® Magazine with Marketplace Ads every month!
Job Marketplace ads are also placed for one month on
Rie Cooted www.airbestpractices.com and promoted in our three monthly

AfterCoolers

e-newsletters.

Ad dimensions are 2.36" wide x 3.91" tall. We can help you design
the ads. Send us your logo, product photo, and text to anna@
airbestpractices.com. We recommend 20-50 total words of text.
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Prices are $300.00 per Job Marketplace Ad and $350.00 per
Product Marketplace Ad ($300 if 6 or more ads are placed).
Contact Rod Smith at rod@airbestpractices.com to schedule
your Marketplace Ads.

Water-Injection Single-Screw
Air Compressors

EMNGINEERED EXPAMDABLE
FITROGEN INITROGEN
SYSTEMS GEMNERATION

_:.) ' + Extremely low
maintenance costs
Adjustable nitrogen purity performance to match ’ 'YJIO&) elzg%ng\?\/ ’ |Zs§°8a5iZB-Ja%|ass
virtually any customer requirement | ’ B A Y
. + Fixed and variable * Energy efficient
Custom-engineered packages to meet speed compared to dry
the most demanding applications CTain el screw
Field expandable designs for optimal flexibility airends + Optimal isothermal

* No mechanical seals compression

Nitrogen Generation... Reimagined.
Innovative design. Infelligent solutions. Proven savings.

Seeking U.S. Distributors

AIR SYSTEMS OUTSTANDING RELIABILITY JING CHENG U.S. Sales Office
3 o st QUIET/SLOW RUNNING PUMPS John Chen, Director
Call 888.722.5253 ¢ www.litusair.com EAMILY OWNED 484-324-8567 » johnhc@gmail.com
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High Efficiency
Compressor Controllers

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

Standard Pneumatic Products, Inc.
Tel: 203-270-1400 e Toll free: 800-979-9156
Email: sales@stdpneumatics.com

Vi

- ®
LESEO
Aluminium Pipework

Aluminum modular piping for

compressed air, nitrogen
and vacuum (% “- 4 14")

Heavy-duty 100% - | J
aluminum pipe & fittings

Contact Paolo Nardi
sales@teseoair.com
www.teseoair.com

Seeking master
distributors

in uncovered
regions in the
Americas

airbestpractices.com
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MTAUSA, LLC

Industrial Process Chillers and
Compressed Air Treatment Products

25 John Glenn Drive, Suite 104
Ambherst, New York 14228 USA
Tel. +1 716 693 8651 - Fax +1 716 693 8654
www.mta-usa.com - infoldmta-usa.com

Stock Tanks - 12 to 5,000 Gallon Available
Custom Tanks - Up to 60,000 gallons

Special Finishes - Galvanized / Epoxy Lined /
Powder Coat & Special Paint Available

High Pressure - Tanks Available up to 3,000+ PSI

Special Codes - CE / PED, Canadian CRN,
China Code, ABS - Coast Guard, NR-13,
DOT, SAE-J10 and MORE

Great Logistics - FOB: Virginia, Wisconsin,
Texas, Florida and Ontario, Canada

Call: (715) 504-2400

www.samuelpressurevesselgroup.com

25 vears of wastewater industry

f excellence

In excess of 7,000 systems in
operation worldwide

Heavy-duty Trilobe PD
and Turbo Blowers

Dierbrtion, Covi Vic Maler, il T70-473-3000,
e Lneedioean.oom

SPARKS
DYNAMICS

VIRTUALLY ANALYZING CHANGE

Sparks Dynamics
introduces its state
of the art cloud
based Remote
Monitoring Analytics
System Technology d
for Efficiency and g I;' T o
E | frr 2 - |
REMASTER

e Compressed Air System Optimization

Reliability product.

e Automated Fault Detection
and Diagnostics Analytics

e Thermal and Vibration Detection
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MAKES LIFE
MORE:Connected

As an industry, we make cool stuff. We provide
k. safety, convenience, comfort, energy and much more.
!-'-"r- The products you make improve daily life—and once a
year you have full access to the people, processes and
solutions you need to make it all possible.
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FABTECH is all about metal. Experience action-
packed exhibits, top-notch education and invaluable
networking. Ask questions, get answers and find new
uses, techniques and trends to drive you to unparalleled

levels of productivity. Find details and register at
fabtechexpo.com.

” I j NORTH AMERICA’S LARGEST METAL FORMING,
FABTECH

FABRICATING, WELDING AND FINISHING EVENT

form knowledge fabricate solutions weld relationships finish strong

NOVEMBER 9-12, 2015 | MCCORMICK PLACE | CHICAGO
@ s rma @ fabtechexpo.com

&
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Reputation matters in any industry. For years,
Kaeser’s compressed air systems have heen rated
more highly than other compressor brands for
reliability and efficiency. *
We stay on top because we devote time, dollars and brain-
power to:

e Make equipment that lasts and is easier to maintain

e Design plant air systems that deliver more stable pressure

e Provide expert advice to eliminate wasted energy

e Deliver superior service after the sale

Generations of Kaesers have followed one basic principle:
If you build a better product, you'll provide better value
for the customer. To learn more about what makes our
brand the best in the business, contact us today.

* Based on independent U.S. comparative brand perception surveys conducted in
2004, 2008 and 2012.

Kaeser Compressors, Inc. ® 866-516-6888 ¢ us.kaeser.com/CABP

Built for a lifetime is a trademark of Kaeser Compressors, Inc.

©2015 Kaeser Compressors, Inc.

you're going to do.”

N — Henry Ford

Our 25-125 hp compressors feature true direct drive design,
a thermal management system plus built-in heat recovery
options for the ultimate in operational efficiency.
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ENERGY STAR
PARTNER

customer.us@kaeser.com
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