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Tired of downtime and scrap as a result
of poor compressed air quality?

Moisture is found in compressed air lines and exhausting from valves and

actuators on equipment thereby reducing component life and machine

efficiency. Tired of draining water and oil from your compressed air lines
M every spring? Tired of cleaning or replacing pneumatic components well

before their lifespan?
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ﬂﬁlﬁ The Solution:
Remove the Moisture

SMC Dryers provide low energy consumption and effiecient operation in sizes to work with air compressors
from 1/3 to 100 horsepower (0.24kwW to 75kW) and flow ranges from 10 scfm to 400 scfm.

The SMC Dryer Advantage:

Environmentally friendly R134a/R407C
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For International Inquiries:
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UPTIME

ASSURANCE

At ELGi," it's no longer about just delivering air. It's all about delivering
UpTime. Every ELGi compressor is supported by these solid pillars to keep
your business running: smoothly, efficiently and profitably.

e UPTIME Design, featuring a Thermo-Zone™ layout,

et e
designed to run cooler and longer = I u I
™

e UPTIME Components, featuring exclusive Axis™ air ends — AIR COMPRESSORS
the industry’s largest and most reliable

e UPTIME Assurance;" backed by the industry’s first-ever
lifetime warranty on air ends and our 48-hour Air Up promise

See how ELGi compressors can elevate your uptime at www.ELGI.us

©2014 ELGi™ COMPRESSORS USA, INC,, 3335 Pelton St., Charlotte, NC 28217
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I have run into Darigold’s Energy Engineer, Uli Schildt, for many years at
the World Energy Engineering Conference. Darigold produces 2.6 million
gallons of milk per day (to name one product of many) and operates 11
plants in the U.S. Pacific Northwest. Compressed air makes up roughly 20

percent of their energy spend and is monitored closely in their monthly
energy report. What is innovative about their energy management program,
however, is their use of annual Energy Program Assessments. Performed at the beginning
of each fiscal year, Mr. Schildt invites Energy Team Members and utility providers to act as
inspectors

to grade the progress of each plants’ program. We hope you enjoy this feature article.

Compressed air quality, in food processing plants, will continue to be a focus of this
publication. In this issue, we publish an article from ISEL’s Dan Sandler on the use of H1
food-grade lubricants and another from Ruby Ochoa, from Trace Analytics, on sampling/

testing processes used to check for compressed air contaminants.

On-site nitrogen generation, using compressed air, continues to gain momentum versus
bulk delivery strategies consisting typically of cylinders, dewars and bulk liquid tanks.
Jason Dodge, from Peak Industrial, supplies us with an interesting article on its’ use in
modified atmospheric packaging applications. There are useful tables with return-

on-investments calculations and nitrogen purity specifications for different food segments.

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

ROD SMITH

Editor

tel: 412-980-9901
rod@airbestpractices.com

> PS. Learn to repair pneumatic circuits on production equipment — circuits working
against the compressed air system — by signing up for our free April 28th Webinar titled,
“Purging Demand-Side Demons”, at www.airbestpractices.com/magazine/webinars.

Cover photo provided courtesy of Darigold. Pictured is the Darigold plant in Sunnyside, Washington.
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INDUSTRY NEWS

Sullair Announces Multimillion-Dollar
Investment in Michigan City Facility

Sullair, an industry leader in innovative
compressed air solutions since 1965, recently
announced it is making a multimillion-dollar
investment to purchase seven state-of-the-art
machines for use in its rotor shop located in
Michigan City, Indiana. The enhanced machinery
will increase efficiency and safety on the factory
floor, replacing 30- to 40-year-old equipment.

Sullair recently invested in seven state-of-the-art
machines for its rotor shop in Michigan City, Indiana.

“This is further evidence of our commitment to
the Michigan City community and our strategic
investment in the tools and equipment needed
to continue to remain a leader in compressed
air and rotary screw technology,” said Sullair
President Scott Nelson.

Sullair has long concentrated on its rotors,
dubbed the “secret sauce” of its air
compressors. Since the company’s founding,
Sullair has designed and manufactured its rotors
and air-end assemblies in Michigan City. The
company has been recognized as an innovator
and leader in rotary screw design, and this most
recent investment will allow Sullair to continue
to deliver durable and innovative solutions.

The new machinery, expected to begin to
arriving mid-2016 and continue into early
2017, will increase efficiency and productivity

in every step of the rotor process, while
improving quality and enhancing safety
for machine operators.

“This is an exciting time for Sullair,” said
Ray Lewis, Machine Shop Senior Supervisor
at Sullair. “Not only are we upgrading 30- to
40-year old equipment with state-of-the-art
machinery, but the overall workflow at Sullair
will be streamlined and safety will increase.”

For more information,
visit www.sullair.com.

Rogers Machinery Company
Opens New Production Facility

Rogers Machinery Company, Inc., an industrial
designer and packager of compressed air
and vacuum systems for over 65 years, has
announced the opening of an additional
production facility for their Kobelco KNW
Series Oil-Free Compressors. “The state-of-the-
art manufacturing, assembly and R&D facility
is an important advancement as we continue to
grow our North American market share,” said
Mike Schmeltzer, President & CEO of Rogers
Machinery Company, Inc.

This investment allows for more efficient
production and testing of electric and diesel-
driven, oil-free compressors up to 600
horsepower, and helps to better meet the
delivery expectations of customers.

The new production facility will manufacture the Kobelco
KNW Series 0Oil-Free Compressors.
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In addition to other buildings on the corporate
campus, this building will be partially powered

by the sun. The solar-electric system will
reduce and stabilize energy costs, allowing
Rogers Machinery Company, Inc. to follow
through on their long-standing commitment
to energy conservation and the environment.

For more information,
visit www.knw-series.com.

Metro Air Compressor Moves to
New Facilities, Expands Offerings

Metro Air Compressor, a Michigan-based
distributor of compressed air products,
service, installations and rentals since 1975,
announced it is expanding its service offerings
and has moved two of its offices. As part of

its growth and expansion, Metro Air has new
offices in Saginaw and Roseville, Michigan.

In 2015, Metro Air moved its Saginaw facility
from an 8,000-square-foot building to one that
is 13,000-square-feet. The new facility is located
at 1430 Agricola Drive in Saginaw. In late
January 2016, Metro Air moved its headquarters
into a new facility in Roseville, located at

15990 Sturgeon Street. The new facility is more
than double the size of its old location, from
19,000-square-feet to 39,000-square-feet. It also
condensed what was four separate buildings to
everything under one roof.

“Our new facilities will not only be safer and
provide a better overall working environment
for our employees, but our customers will
benefit from our expanded service offerings
and our ability to be more reactive to their
needs,” said Kevin Merritt, president of Metro
Air Compressor. “We've been in business for
more than 40 years and have built a strong

Metro Air moved its headquarters to a new facility
in Roseville, Michigan.

allegiance throughout the years. We look
forward to continuing to provide the support
and expertise our customers have grown to
expect from Metro Air.”

The new Roseville facility will also allow Metro
Air to expand its rental fleet and inventory. With

-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-RENT-AIR to find out how we can provide solutions
for your EMERGENCY, PLANNED or LONG-TERM needs.

relevantsolutions.com

FORMERLY KNOWN AS (M

airbestpractices.com
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92 rental units, the company has the largest fleet
in Michigan but looks to expand this to better
serve customers. The additional space will allow
better visibility and be organized in adherence
with 58, a workplace organization method
designed for efficiency and effectiveness.

Metro Air currently offers Sullair portable

and stationary compressors, refrigerated and
desiccant dryers, flow controllers, and a full
line of after-market parts and accessories.
With its additional capacity, the company plans
to enter emerging markets and launch a new
division, which includes custom-built projects.
It also expects to hire additional staff in the
months to come.

In addition to Metro Air’s locations in Saginaw
and Roseville, the company also has a facility
in Gaylord.

About Metro Air Compressor

Metro Air Compressor, established in 1975, is a
full line distributor of compressed air products,
service, installations, and rentals. These
products include rotary screw compressors,
piston compressors, vacuum pumps, dryers,
filtration, and water cooling systems.

For more information,
visit www.metroaircomp.com.

Edgetech Instruments Moves
to New Facility

Edgetech Instruments, Inc., a global leader

in the design and manufacture of chilled
mirror hygrometers and other moisture and
oxygen measurement devices, has moved

to a 13,000-square-foot facility in Hudson,
Massachusetts, where the company now houses

its administrative offices, along with engineering,
manufacturing and calibration areas.

All Edgetech Instruments’ hygrometers are
made and supported in the United States

at the Hudson facility. Edgetech Instruments
manufactures absolute and relative humidity
hygrometers, as well as oxygen concentration
measurement devices. Calibration of the devices
takes place in a separate, environmentally
controlled section of the building. In 2015,
Edgetech Instruments achieved ISO/IEC 9001
certification at its new facility.

Edgetech Instruments’ products include trace
moisture analyzers and instrumentation,
wireless and handheld portable hygrometers,
absolute and relative humidity transmitters,
aircraft hygrometers, humidity and temperature
test chambers, and instrumentation for engine

The dryer that
pays for itself within
just 6-months of

operation.

€co

DRYPOINT® RA CT and VSD

Operating costs determine the cost efficiency of refrigeration dryers - not the purchase price.
With the DRYPOINT® RA CT and VSD cycling dryer lines, these operating costs are cut in half over
a 5-year period saving considerable sums of money. BEKOMAT® zero air loss drains are standard
equipment providing users with even greater energy savings and an additional offset to the initial
purchase price through energy rebate incentives.

www.bekousa.com

2
BEKO

Truth in Compressed Air
Reliable | Efficient | Innovative
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INDUSTRY NEWS

industries, with standardized and specialized
products.

For more information, visit
www.edgetechinstruments.com.

Compressed Air Technology
at IPPE 2016

The 2016 International Production &
Processing Expo (IPPE), held in January
2016, had another great year with 30,277
poultry, meat and feed industry leaders from

The new facility gives Edgetech modern accommodations,
in addition to room for expansion as needed to serve its
customers.

all over the world in attendance. There were

test cells. The company takes a solution also 1,301 exhibitors, a new record, with

approach, customizing and integrating other more than 464,750 square feet of exhibit

instruments or alarm devices to provide space. The Expo is the world's largest annual

complete systems when requested. The poultry, meat and feed industry event of its

company serves industrial customers as well kind and is one of the 50 largest trade shows

as the pharmaceutical, medical and metrology in the United States. IPPE is sponsored by

CLEAN RESOURCES

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

less than 10 ppm

Clean Resources « www.cleanresources.com - 800-566-0402
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the U.S. Poultry & Egg Association, American
Feed Industry Association and North American
Meat Institute.

Gardner Denver’s Industrial Products Group
had a large booth featuring their compressed
air technologies. Oil Free Compressors
Product Manager, Bob Shade, presented their
15-110 kW (20-150 horsepower) EnviroAire
oil-less rotary screw air compressors. This

is a single-stage, water-injected, truly oil-free
solution containing absolutely no lubricating
oil, allowing the unit to offer ISO Class 0 oil-
free air plus a 100% silicone-free guarantee.
It features a direct-drive system running airend
speeds of only 3700 rpm and compression
temperatures of only 140 °F. The benefits

of water-injection technology include the
elimination of the gearbox and the final

air cooler (due to the lower compression
temperatures). The unit connects to potable
water supply with pressures between 32-87
psig and consumes 4-10 gallons per day.

A reverse osmosis water purification system
filters the inlet water and is coupled with a
storage tank. The unit is driven by a variable
speed drive and capable of 80% turn-down
and the water-injection system features a
reverse osmosis system with a storage tank.

Kaeser Compressors had a very nice booth
featuring their SFC variable speed air
compressors with variable frequency drives
(VFD). Kaeser Marketing Services Manager,
Michael Camber, reviewed the product line.
There are 26 models ranging from 10 to 700
horsepower (8 to 515 kW), flow capacities
from 10 to 3045 cfm and standard pressures
from 80 to 217 psig. The SFC units feature
soft starts allowing them to go from zero to
full load without current spikes or excess heat
rises — allowing for unlimited motor starts. The
units control system pressure, within a 2 psig
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Gardner Denver'’s Industrial Compressed Air Products Joe D’0Orazio, Kregg Brooks and Michael Camber at the Kurt Peter and Keely Marlowe at the Compresyn booth

team at IPPE: Scott Springli and Bob Shade (left to right) ~ Kaeser Compressors booth (left to right) (left to right)

band, using highly accurate sensors and the “invented” food-grade lubricants for the Next year’s International Production &

Sigma Control System to control motor speed. ~ process equipment companies. COMPRESYN Processing Expo will be held Jan. 31 — Feb. 2,
is the synthetic food-grade lubricant, for air 2017, at the Georgia World Congress Center

I didn’t know JAX Inc. has been a major food-

compressors and vacuum pumps, the firm is in Atlanta, Ga. Show updates and attendee and
grade lubricant supplier to the food industry for

introducing to the market. Kurt said Compresyn  exhibitor information will be available at www.

many years. Corporate Engineer and Product features 8000 working-hour life expectancy, ippexpo.org.

Manager, Kurt Peter, said the firm practically

longer than other similar lubricants.
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JORC Zero Air-Loss Condensate
Drains and Oil/Water Separators provide
SUSTAINABLE CONDENSATE
«MANAGEMENT

Lock-Down Air Leaks

Sepremium Qil/Water Separator

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

//UORC JORC Industrial LLC. * 1146 River Road * New Castle, DE 19720
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SUSTAINABLE MANUFACTURING FEATURES

USING H1 FOOD-GRA
\LUBRICANTS

in‘Food

By Isel Staff & Dan Sandler, Isel Inc.

g

> Health and safety issues are a major
concern in the food industry. Not only can
contaminated food products endanger
consumers, but they also can cause significant
damage to a company’s reputation and bottom
line. Contamination can come from many
sources—industrial lubricants among them.
With the abundance of lubricated machinery
used in the food industry, lubricant dripping
from a chain or escaping through a leak in a
component can prove catastrophic. Even with
the most prudent maintenance and operating
procedures, along with a strict HACCP

airbestpractices.com

Processing

(hazard analysis and critical control points)
plan, contamination may still occur.

Using H1 food-grade lubricants can help
reduce the health and safety risks of a
company’s food products.

The FDA Food Safety Modernization Act

The U.S. Food and Drug Administration (FDA)
prohibits any food contamination by a non-
food-grade lubricant. Under the FDA Food
Safety Modernization Act, each owner, operator
or agent in charge of a food facility is required

— Dan Sandler, Isel Inc.

to identify and implement preventive measures
to substantially minimize and prevent food
safety hazards. The legislation also broadens
governmental authority to order product
recalls and to protect public health. The costs
of a recall can add up substantially:

Today, advancements in lubrication technology have led to a new generation
of food-grade synthetic lubricants satisfying food safety guidelines and able
to withstand the challenging demands of modern food processing equipment.
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> Retrieval and destruction
of the product

> Notifying the public of the recall

> Possible legal expenses and
fines/settlements in the event
of any lawsuits

> Loss of market share due to
negative publicity and declining
consumer confidence/trust

> Extra efforts needed to
help rebuild the company’s
reputation, brand image and
market share

Notable Lubricant Contamination
Recalls

Although some other types of contamination
(such as bacteria and allergens) are more
common, incidents of lubricant contamination
in the food industry have made the headlines in
recent years, including those seen in Table 1!

Implement an HACCP Plan
and Lubrication Survey

To help prevent contamination issues at

a facility, and correct any that might exist,

a facility should implement an HACCP plan
and lubrication survey. The HACCP program,
originally developed by NASA to protect
astronauts from food contamination issues,
is a scientific approach for controlling

and preventing food safety hazards in food
processing, packaging and transportation.
The program provides a system to:

> Identify any food
contamination risks and the
control points at which they
may potentially occur

> Establish preventive measures
for each control point

> Monitor and evaluate the
progress of the new measures
implemented

Sullivan
Palatek

|\

MW -

BIG. BIGGERIBIGGEST.

The Most Versatile Line of _Industrial

SP-SERIES: PLANT AIR FROM 75-500 HP

Designed for superior performance, the Sullivan-Palatek SP-series delivers
plant quality air while remaining energy efficient with lower maintenance costs.
The SP-series is some of the many industrial electric compressed air solutions
offered by Sullivan-Palatek. A complete line of air compressors, 5-500 HP,

are available for your needs. For more information,

visit our website: Sullivan-Palatek.com

Distributor Inquiries Invited

ASK ABOUT OUR

N E OIL FREE
COMPRESSORS!

CALL FOR MORE INFORMATION: 1-800-438-6203
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USING H1 FOOD-GRADE LUBRICANTS IN FOOD PROCESSING PLANTS

> Identify and enact
subsequent corrective
measures as necessary to
achieve contamination risk
prevention and control

A lubrication survey, which lubricant suppliers
such as Isel can help conduct, provides a
thorough analysis of lubricant contamination
risks in a facility. Some of the key issues these
surveys address:

> Do the properties of each
lubricant suit the application
for which it is used?

V]

Does the equipment
design ensure lubrication
maintenance without risk
of incidental food contact?

> Is lubricant dispensing
equipment used for multiple

lubricants, thereby increasing
risk of lubricant cross-
contamination?

> Are the lubricant storage
and handling procedures
adequate to prevent
contamination?

Answers to these and other survey questions
will help determine the preventive and
corrective measures needed, as part of the
HACCP plan, to improve food safety.

Protect the Food and the Company

Using food-grade lubricants can help
protect consumers and companies from the
health, safety and financial risks of lubricant
contamination. Thanks to recent technological
advancements in the lubrication industry,
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products are available offering the benefits
of food-grade formulation without sacrificing
performance.

Lubricants used in the food industry are
categorized across three types:

H1 Lubricants: These lubricants may have
incidental contact with food. Formulations may
only contain certain base stocks, additives and
thickeners as specified by FDA regulations (21
CFR 178.3570). In addition, in the event of
incidental contact, contamination of food by
an H1 lubricant must not exceed 10 parts per
million (i.e., 0.001 percent).

H2 Lubricants: These fluids may only be
used where there is no possibility of contact
with food. Their formulations do not face
the restrictions applicable to H1 lubricants.
However, H2 lubricants cannot contain
carcinogens, mutagens, teratogens, mineral
acids or intentionally heavy metals, such as
antimony, arsenic, cadmium, lead, mercury
or selenium.

H3 Lubricants: Also known as soluble or
edible oils, H3 lubricants are typically used
to clean and prevent rust on hooks, trolleys
and similar equipment. After application,
these lubricants must be washed or wiped
clean from the equipment before it is put to
use. H3 lubricants may only contain edible
oils, certain mineral oils that meet FDA 21
CFR 172.878, and oils generally recognized
as safe (GRAS) under FDA regulation.

Performance: Once An Issue, Not
Anymore

Years ago, early food-grade lubricants often
fell short on performance compared to non-
food-grade alternatives. Many plants were
forced to settle for inadequate lubrication
for the sake of food safety, or accept the
risks of using non-food-grade fluids to meet
performance demands.
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TABLE 1: NOTABLE LUBRICANT CONTAMINATION RECALLS

PRODUCT RECALLED

REASON FOR RECALL

86,000 pounds of sliced
and packaged turkey

Contamination by a non-food-grade lubricant, discovered following
consumer complaints of off-color, off-odor, off-flavor product, and
some reports of temporary intestinal discomfort.

490,877 pounds of
smoked boneless ham

Exposure to gear lubricant, discovered after several consumers
reported an unpleasant taste as well as a burning sensation in the
throat lasting up to 3 hours after eating the product.

1,100 tons of powdered
milk, manufactured over
a 6-month period

Contamination by lubricating oil containing very fine particles of
iron, discovered when a consumer reported a pale gray tint to the
product. A leading distributor incurred losses of $6.5 million due to
product recalls and sued the manufacturer for losses not covered by
insurance.

4,740 pounds of turkey
sausage

Grease contamination

142,182 cases of
macaroni-and-cheese
meals

Contamination from an air compressor lubricant

4,000 cases of canned
soft drinks

Contamination from a conveyor lubricant

28,928 2-liter bottles
soft drinks

Gear-lubricant contamination

Bottled soft drinks Lubricant contamination with the potential to cause irritation upon
(unspecified quantity) drinking the beverage

Canned baby food Mineral-oil lubricant contamination that made the food smell like tar
(unspecified quantity) and prompted a mother to contact environmental health officials

55 tons of seasoning

Mineral-oil contamination, resulting in a recall that cost the
manufacturer an estimated $1.9 million

Wine grapes
(unspecified quantity)

Contamination from a mineral hydraulic lubricant, which escaped
through a ruptured hose onto the grapes during harvesting. The
problem affected grapes harvested at two vineyards before it was
discovered upon the breakdown of the harvesting equipment at
the second vineyard. The second vineyard successfully sued the
harvester and the first vineyard for a total of nearly $300,000.

"Sources: United States Department of Agriculture Food Safety and Inspection Service (USDA FSIS), U.S. Food and Drug
Administration (FDA), Food Standards Australia New Zealand, The Straits Times, Youth Daily Shanghai, AFX News Ltd.,
Philippine Daily Enquirer, The Sentinel (Stoke on Trent, UK), High Court of New Zealand, Machinery Lubrication.

Today, advancements in lubrication technology have led to a new

generation of food-grade synthetic lubricants satisfying food safety

guidelines and able to withstand the challenging demands of modern

food processing equipment. Thus, manufacturers can minimize the

potentially costly risks of lubricant contamination of food products

while also enhancing equipment reliability and plant productivity. B3

For more information, contact Dan Sandler, Isel, tel: (904) 378-3232 or visit

iselinc.com/foodgrade.

To read more about the Food Processing industry,
please visit www.airbestpractices.com/industries/food.

-

This flowmeter

cost $545 and

took 15 minutes
"7 to install.

It revealélleakage
costing $3800per
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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N-SITENITROGEN

GENERATION

for Modified Atmospheric Packagmg

-—— By Jason Dodge, East Coast Manager, Peak Industrial 38

» In the food and beverage industry, the Application Purity Range (% Nitrogen) Increased Shelf Life due ta Nitrogen
moment a product leaves the production line, Baverage Market | 99.5-93.9 | 1- 2 waeks

L foods -93, -1 b
the clock starts ticking down to when that ek i s 1 S T

Coffes | 99-99.9 _ E - 12 months

product will no longer be viable for sale or Dried Food Products 99-99.99 4 - 16 months
consumption. To combat the clock, modified Fresh Fﬂﬂlﬂ“’mﬂm _ 99-93.95 | 1- Sweeks
atmospheric packaging (MAP) techniques are | &ted Cheese | o | Z=E Moty

L Ready to Eat Meats | 99-399.99 | 1- 2weeks
used to help maintain product freshness and Cooket Masts . 99-95.99 . PR
increase shelf life. Nitrogen is the most cost Wine 99.5-99.9 Required for all sales.
effective, efficient and widely used industry Figure 1: When the proper nitrogen purity is used, modified atmospheric packaging can greatly increase a product’s
solution for a company’s packaging needs— shelf life.

The vast majority of manufacturers purchase nitrogen gas
through bulk delivery. However, there is a better, more sustainable
option: To become self-sufficient, manufacturers can produce
their own nitrogen gas with an on-site nitrogen generator.

— Jason Dodge, East Coast Manager, Peak Industrial

16  airbestpractices.com


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

SUSTAINABLE MANUFACTURING FEATURES

whether it is for manufacturing cheese, coffee,
dried snack foods, or fresh and ready-to-eat
(RTE) foods. MAP also helps to decrease
chances of contamination or spoiling, keeping
products on the market for longer and
ultimately increasing the reach of distribution
(Figure 1).

The vast majority of manufacturers purchase

AN

IABILITY

/"é’?’"ls EVERYTHING
L4

nitrogen gas through bulk delivery. However,
there is a better, more sustainable option: /
To become self-sufficient, manufacturers
can produce their own nitrogen gas with

an on-site nitrogen generator. This not

only eliminates the ongoing costs associated
with bulk delivery and storage, but it is also

significantly safer.

If a business is not already producing its
own nitrogen, there are mainly three ways
of supplying nitrogen to a facility: cylinders,
dewars and bulk liquid tanks. Beyond the
costs of having these supplies delivered, each

of these approaches has additional costs and

safety considerations.

<D SULLAIR.

Cylinders for Nitrogen Supply

High-pressure cylinders are the most expensive It doesn't quit.

form of bulk gas supply, and there are many
hidden costs associated with their usage.

> Safety: High-pressure cylinders are Sound familiar?

dangerous if they are knocked over
or mishandled. Direct supervision

is required when they are moved

to or from storage. Even when

empty, the cylinders are very heavy,
and can cause injuries if they fall.
Furthermore, changing high-pressure
lines can be hazardous if not done
properly, and turning lines on when
they are not secured properly can lead
to explosive results.

You .
ﬂ g Sullair.com

©2016 Sullair 11 €. All Richts Reserved
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Gerald "Gerry” Bauer
President, EccoFab - Rockford, IL

» Sullair.com/GerrysStory

It doesn’t even think about quitting.
In fact, it doesn't think of anything but the job at hand.

Our compressors are a lot like the people who use them.

Discover the complete line of Sullair stationary air compressors,
featuring the legendary Sullair air end.

To learn more about our complete line, including air treatment products,
contact your local distributor or visit our website.

<D SULLAIR

Always air. Always there.’

a division of Accudyne Industries
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Costanabyss |
Cylinder Breakdown
Rental Fee per Maonth Cylinder Cost Fuel Charge [ Delivery Feg Hazmat Fee
510 525 55 515
Cylingers per Delivery Delivesies per Month Manthly Cast Annual Cost
15 H 52,025 524,300

Typicod A fo this scenovio 8-14 months

Dewar Breakdown
Rental Fee per Month Cylinder Cost Fuel Charge [ Delivery Fee Hazmat Fieg
52 562 515 510
Devedrs peier Dadiviery Deliveries per Month Manthhy Cost Anmual Cost
15 H 54,885 558,620
Typiced AN fov this teenavio i B-24 mantis
Bulk Tank Breakdown
Tank Rental Fee per Month)| ICost per Liter Fuel Change | Delivery Fee Hazmat Fee
5800 5092 525 20
Liters per Wik Duliveries per Month Monthly Cost Annual Cost
800 5 57,805.00 £93,660.00

Tipicol AV fov this scenovio 5-14 months

Figure 2: Although gas costs vary from state to state and projects differ in scope, this chart provides
typical ROIs for switching from bulk supply to on-site nitrogen generation.

Chicago
Pneumatic

Direct drive transmission for energy savings and Savings Ghrough energy
efficiency

reduced maintenance costs
ES4000 Advanced graphic controller with el
remote monitoring and energy saving schedules Sarvics

Low turndown capacity (20%) —_— ¥

Integrated dryer available p—
Synthetic oil included
Tank mount option available (10-20)

Wide pressure range (73-188 psig)
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ON-SITE NITROGEN GENERATION FOR MODIFIED ATMOSPHERIC PACKAGING

> Nitrogen Waste: It is physically
impossible to get every cubic foot
of gas out of a cylinder due to
progressively falling pressures and the
accumulation of impurities. So when a
business returns “empty” cylinders to a
gas company, they are effectively giving
around 10 percent of the gas back.

> Product Damage/Loss: If operators
are not monitoring gas supply levels
and forget to switch tanks in the
middle of a run, then products can
be damaged or entirely lost. Running
without nitrogen renders the same
results. This is a rather large liability,
and often requires additional systems
to monitor. Failure to do so can result
in massive costs.

Y]

Rental Costs: Many companies may
also be paying rental charges for
cylinders or tanks. Businesses should
be cognizant of contracts in order
to avoid additional rental fees.

> Added Costs for Logistics: If a
business operates in a remote area or
outside the gas supplier’s main route,
they will probably be familiar with the
issues created by untimely supply. It
often results in delayed production
or having to turn down new business
altogether.

The Downside to Dewars

Another common solution for supplying bulk
nitrogen is to have liquid delivered directly to
a facility. The gas is usually stored in dewars,
large stainless steel tanks with a volume of
liquid nitrogen in them. They share all of the
aforementioned issues with gas cylinders, in
addition to one particularly unique concern:
off-gassing. Off-gassing is a problem common
to all types of gaseous liquid storage, as liquid
nitrogen is constantly being converted to gas.
Consequently, the gas leaks from the dewars.
Therefore, if a company is not constantly using
their supply, it is slowly being wasted.
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Figure 3: Self-contained nitrogen generation systems include an air compressor, filtration, and drying systems that feed into the nitrogen generator.

Bulk Storage Tanks For Nitrogen
Supply

While companies don’t have to worry as much

|dentify all savings.

about operator liability or workplace safety, bulk
storage tanks have their own set of hidden costs.

= Off-Gassing: Just like dewars, off-
gassing is also a major problem with
tanks.

> Installation/Rental Costs: Bulk

tanks can be pretty big (on average,
they range from 10 to 50 feet in height,
occupying 25 to 100 square feet) and
have to be installed outside the facility,
meaning they require a fair amount of
square footage. Also, there are monthly
payments for equipment rental and

upkeep. Lastly, depending on the extent The VPFlowScope in-line: Flow, Pressure and

of a company’s needs, bulk delivery Temperature. All in one instrument!
Reveal leakage, shut off unused areas. Check

Charges nay apply. consumption of air driven tools and production
. . equipment. Identify costs, take action and save!
> Long Contracts: Bulk suppliers will
often tie businesses into multi-year Three models: 0.5", 1", 2". Modbus, 4..20 mA, pulse.
contracts (on average 5 to 10 years) Optional display & 2 M point data logger. I N ST R U M E N TS
and will prosecute for early withdrawal, Contact us today: e-mail sales@vpinstruments.com  ywww.vpinstruments.com

subsequently limiting a company’s

ability to find better deals or solutions. M easure | M an age | I m p Fove
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Compressor Condensate will
Kill Flowers and Plants

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 it
first. We should do it because it’s the right thing to do. Summit offers you
two ways to separate the oil from the water.

S

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

Wil

Quality * Service * Expertise

800.749.5823

Distributor Inquiries Welcomed

We sell chemcials: www.sublimedescaler.com

The Eco-Friendly Oil/Water Separators
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ON-SITE NITROGEN GENERATION

Switching to On-Site Nitrogen
Generation

Ultimately, the main justification for switching
from bulk supply to on-site nitrogen
generation is return on investment. However,
this can seem quite complicated, as gas costs
are subject to a host of variables, which can
vary from state to state. Performing a cost
analysis demonstrates how quickly returns
can be made, and subsequently re-invested
into the business. While the scope of each
project will vary based on business needs,
some typical examples of bulk supply costs
that an average business could relate to are

provided in Figure 2.

As Figure 2 demonstrates, deliveries, rental
costs and hazmat charges contribute a great
deal towards annual costs. Furthermore,
the upfront charges of gas cylinder or dewar
supply doesn’t take into consideration any
additional costs related to labor, storage
and potential product wastage when
nitrogen supplies run out. With on-site
nitrogen generation, there is an opportunity
to repurpose such potential losses into
operational improvements, such as building
more production lines, upgrading existing

equipment or even hiring/training employees.

Demystifying On-Site Nitrogen Gas
Generators

Nitrogen generators are nothing new:
However, general awareness within
manufacturing has been quite low, and as
a result, on-site nitrogen generators have
not yet reached a high level of market
penetration. In addition, the technology
involved has advanced significantly in recent
years, and most perceptions of nitrogen

generation are out of date.
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FOR MODIFIED ATMOSPHERIC PACKAGING

For the food and beverage sector, the main

Solid Particulate

technology used for nitrogen generation
Maximum nurmber of Total Oil
is pressure swing adsorption (PSA), and particles per m’ | . Mats 0:1-0.5 051 | taerosal liquid andvapeur)
. . . . T . Ik RCIOn
it works in a relatively simple way. Each 0305 | ooy ieran | 18 mieran | mgim mg/m?
micran

generator consists of carbon molecular 0 [ As specified by the squipment st cr suppBer and more singent thanClags 1
sieve (CMS) material packed into dual 1 | s20.000 <400 <10 S-70°C 0.0
pressure vessels. Compressed air is fed 2[00 | <508 el fraelE ) o
. 3 = 90,000 51,000 5-20°C 1
into these vessels, and due to molecular : - : !

4 - 210,000 - +3'C - | 5
size, the sieve adsorbs the oxygen, while 5 00,000 47T '
allowing nitrogen to pass through. As 6 5 RN |
oxygen builds up in the vessels, it is ! - 50 05 | -

8 055
purged through a cycle of compression 3 g = | i
and decompression (hence, pressure X . »10 S0 | 10

swing adsorption).

Figure 4: On-site nitrogen generators from Peak Industrial need compressed air that meets IS0 8573-1:2010

Class 1.2.1 specifications.

Gardner

Legendary Brand.
Legendary Compressors.

The next generation of superior reliability is coming.

©2016 Gardner Denver. All rights reserved.
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ON-SITE NITROGEN GENERATION FOR MODIFIED ATMOSPHERIC PACKAGING

Figure 5: Peak Industrial i-Flow nitrogen generators are modular, and a system can use multiple units working

in parallel.

R

e

PUSHING THE ENVELDPE OF
COMPRESSOR PERFURMANCE

. Innovative,andVPaten gy &
* Customized On-Site Lubrlcant raining
* Expert Lab Service

-
COWMPRE

SYNTHETIC=FOOD-GRADE

-
COMWMPRESYN

INDUSTRIAL SYNTHETIC

Join Us. Become a Distributor.
Learn more * www.compresyn.com/distributor
Visit us at A.L.C.D. 2016 in Chicago, IL

(<. 262.781.8850
(@ info@compresyn.com
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Nitrogen generators come in numerous shapes
and sizes, but they all require compressed
air to operate. A fully self-contained system
includes an air compressor, filtration and
drying systems that feed into the nitrogen
generator. However, investment in much of
this may not be necessary, as the generator
can be set up to run from existing compressed
air systems. In terms of flow rates, the nitrogen
generation system includes a generator and

a buffer tank. As the generator is cycling, the
buffer tank ensures that nitrogen flow rates

are never impacted downstream.

Proper Compressed Air Purification
for Nitrogen Generation

Compressed air quality is critical for proper
operation of an on-site nitrogen generator.
For instance, the Peak Industrial i-Flow
nitrogen generator requires compressed air
meeting the ISO 8573-1:2010 Class 1.2.1
specification (as seen in Figure 4). This
means that prior to entering the generator,
compressed air must be filtered by a two-
stage filtration system to remove nearly all
particulates, along with a carbon filter to
remove any oil vapor. This specification also
requires air to be dried down to a -40°F
dew point with a desiccant dryer. As long
as there is clean, dry compressed air being
provided to the generator, it can effectively
operate without supervision. However, not
meeting these specifications may lead to
decreased equipment life span and reduced
performance.

Key Nitrogen Specifications: Flow Rate,
Purity and Pressure

In order to develop a nitrogen generation
system for a business, there are three
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specification points that are required: flow
rate, purity and pressure. In simpler terms,
the end user needs to know how much
nitrogen is used, what level of purity is
required, and the delivery pressure required
downstream.

Within the food and beverages industry, most
applications are low pressure (sub 100 psig,
or close to atmospheric), and require purity
levels between 99 and 99.99 percent (as
shown in Figure 1). Packaging equipment will
regulate the gas pressure suitable to its own
operation, and purity requirements will depend
on the product type (on average 99.9 percent
will suffice—the higher the purity requirement,
the greater the quantity of compressed air
needed, consequently increasing the costs).
Flow rates will also vary depending on the
equipment and production requirements. To
establish what is needed, consulting with the
packaging equipment manufacturer is usually
the best place to start.

Installation, Infrastructure and
Distribution

Installation space and infrastructure vary
when comparing different nitrogen generator
manufacturers. In the past, with the likes

of twin tower nitrogen generators requiring
greater than 20-foot ceilings, size alone would
have turned a company away from considering
the technology. However, the size of units has

changed dramatically over time.

Peak Industrial’s i-Flow generators are
under 6 feet in height, and are modular
in design, meaning they can be expanded
with additional CMS columns or built with

multiple units working in parallel (Figure 5).

This allows flexibility for growth at low costs

and integration without major alterations

level of flow, pressure and purity. While the
initial capital investment may be slightly higher

to workspace. Also, in most cases, there than bulk delivery, the investment would pay

will be no special requirements in terms of for itself within 6 to 18 months (on average).

infrastructure or distribution of nitrogen Such an investment not only minimizes the

gas from a generator (i.e. it will use existing impact of ongoing supply costs on a company’s

distribution lines), and no special material bottom line, but it also helps take steps toward

will be required outside of a company’s self-sufficiency. B2

specifications.
For more information, contact Peak Industrial, tel:
1-866-647-1649, email: marketing@peakindustrial.com,
Why Investing in On-Site Nitrogen or visit www.peakindustrial.com.

Generation Makes Sense

To read more about Nitrogen Generation,
please visit www.airbestpractices.com/
\ technology/air-treatment.

The information covered in this article

helps demonstrate that on-site nitrogen

generators are the most cost effective and

sustainable method of providing nitrogen for

a manufacturing facility. They can deliver any

e
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Sampling and Testing for =
compressed Air contammants

L A e s

» According to the Compressed Air and this article will address. Microorganisms are contaminant discussed will reference the
Gas Institute (CAGI) and the International also considered a major contaminant by CAGI, appropriate ISO 8573 section, along with
Organization for Standardization (ISO), the but will not be discussed in this article. the current version date.

three major contaminants in compressed

air are solid particles, water, and oil. CAGI 180 8573 consists of nine parts or sections Particle Testing by Size per ISO

that address compressed air. ISO 8573-1 is 8573-4:2001
the primary section that provides contaminants

promotes proper use of air compressors
with various educational tools, while ISO
8573 is directed at the very specific areas of
compressed air purity and test methods, which

and purity classes. The other eight sections Particle testing is performed by size or by

address sampling techniques and analytical
methods for various contaminants. Each

mass, depending on the selected purity
class. Under ISO 8573-4:2001, this testing

ISO 8573-1:2010 Compressed Air Contaminants and Purity Classes
Particles
Claaa By Particle Size " . Licpui, Arrosmal, B Vapor
rnasirmnn rusmibeey of grantiles per m® 1 See Note 2 By My Viapor Preseuye Cawpcint Ehpeid Sew Mot 1
0.10 - 0.5 microns 05-10microns |  1.0-50microns mgim® " " gm’ mgim®
o As specified by the equipment user or supglier and more stringent than class 1
1 20.000 400 10 3 %70 =04 ; <001
7 400,000 i, 000 100 - = =4l . <01
3 . Ce1, Ce0a 1 00 - €20 £a4 . <
4 10.000 243 2437 <5
L - E 100,000 . =47 = +4h
6 05 =#10 =450
T 5-10 - 0.5
a4 5
9 10
x =10 =10 >5
Microblological Contaminanis Other Gascous Contaminants
. PR I Mo purity classes are identified
Me.paufity. Rastas Areifleriitiod Gases mentioned are: 00, COz, 503, NOX, Hydrocarbons
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determines the number of solid particles
within specified size ranges. Not all methods
discussed in ISO 8573-4 can be used for all
size ranges. Selection of a method will depend

on the particle purity class required.

IS0 8573-1:2010 establishes three particle size
ranges: 0.1 to 0.5 microns, 0.5 to 1.0 microns, 'a—
and 1.0 to 5.0 microns. The maximum

allowable number of particles per cubic meter
varies by purity class. The specification does
not allow the presence of particles greater than
5 microns for purity classes 1 through 5.

In the 2010 edition of ISO 8573-1, the particle
size and maximum number of particles were

harmonized with current filter manufacturer’s

capabilities. This harmonization created an

effective method to communicate requirements  rp0 ; ASAIR J1-110, manufactured by Particle Measuring Systems, Inc., is a helpful tool when experiencing
for a compressed air system between the end contamination problems. Photo credit: Trace Analytics, LLC

user, filter and compressor manufacturer, and

testing laboratory.

Different Methodologies
for Particle Testing

Laser Particle Counter: A laser particle

THIS IS
CONFIDENCE

counter (LPC) is a high-performance, sensitive
electronic instrument, and it is an excellent
method for determining all three particle

size ranges for particle purity classes 1 and

2. The LPC provides rapid, on-site particle
determinations. Operation is straightforward
and typically takes about 10 minutes per

sample. Many models have a printable tape

Quality you can trust
and/or the ability to download the data to

Dryer Performance .
4 Consistent performance

Third Party Verification

a computer or USB flash drive. While LPCs Minimal downtime
can be cost prohibitive if only a few samples
are to be taken on an infrequent basis, they
can be extremely helpful when a particle
contamination problem exists. Not all LPCs Rest assured that when you specify
include the ranges specified in 1SO 8573-1. a Parker Dryer that you will not m

only get the quality you expect but
Because the LPC can be used to sample the performance and reliability you ENGINEERING YOUR SUCCESS.
multiple locations rapidly with on-site test depend on.

parker.com/faf

results, it is an excellent troubleshooting

device. We have had customers identify particle

airbestpractices.com 25
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SAMPLING AND TESTING FOR COMPRESSED AIR CONTAMINANTS

contamination sources as O-rings in valves and
filter housings, flexible tubing, distribution
piping, and plastic or metal fittings. In most
cases, the contamination was not part of
the sampling process but part of the actual
manufacturing process.

Trace has a rental program that includes
necessary calibration documentation, simplified
sampling instructions, and a high-pressure
diffuser to prevent damage to the sampler.
Sampling procedures include a background
test and tubing background test. This assures
that the sampler is operating correctly prior
to sampling compressed air outlets.

Filter Collection with Microscopy:
Particles can also be sampled by using a
gridded membrane in a suitable holder and
analyzed using an optical microscope. Full flow
sampling can be used with this type of sampling
equipment. This method cannot measure the
smallest range of particles, from 0.1 to 0.5
microns, for particle purity classes 1 and 2.

IS0 8573-4 describes a sampling probe that
is inserted into a pipeline to capture a sample.
To avoid the necessity of tapping into the
actual pipe and performing the steps required
to ensure isokinetic sampling (the matching
of linear flow rates between the product

and sample streams), Trace’s AirCheck™ Kit
connects at the point of use, which allows for
sampling the quality of compressed air in a
manner that is representative of how it is being
used in the manufacturing process.

airbestpractices.com

Microscopy is often used for particle determination.
Photo Credit: Trace Analytics, LLC

Trace’s analytical method requires 12,000
liters of compressed air to meet class 1
requirements. Depending on the pressure
and flow rate available at the sampling outlet,
sampling may take two or more hours to
collect. All other purity classes require 1,200
liters or less of air volume and only 12 minutes
or less for sampling time.

Samples are analyzed using an optical
microscope. This method is time and labor-
intensive, but if performed by an accredited
laboratory, the method provides customers with
a third party, ISO 17025-accredited laboratory
report. In some cases, useful information
can be determined about the type of particles
present. Samples are lightweight and easily
transportable worldwide. Additionally, samples
can be held indefinitely for re-analysis by
microscopy or other more specific techniques.

There are other methods mentioned in ISO
8573-4 for particle determination that are
not covered in this discussion. They include
condensation nucleus counting, differential
mobility analysis, and scanning mobility

particle sizing. These techniques must
generally be performed on site, and may be
considerably more complicated than filter
sampling. In addition, they may not provide
results in terms that are readily converted
to the units employed by the standard.

Solid Particle Content by Mass
Concentration per I1SO 8573-8:2004

Particle purity classes 6, 7, and X are typically
used for industrial tools and pneumatically
powered and operated machines with air filtered
by general-purpose filters. Analyses for these
classes specify mass concentration of particles
by mass only. No particle size or quantity is
determined. Results are reported in mg/m’.

The method for collecting the sample is similar
to the membrane method, except that the weight
of the membrane must be recorded prior to
use and then re-weighed after collection of the
sample. This gravimetric method of analysis
must take into consideration the influence of
temperature, pressure, water vapor and other
contaminants that may be present.

Particle Sampling Tips for Compressed
Air Systems

Whenever a sample is taken from a
compressed air outlet, it is important to
ensure that the sampling process itself

does not contribute to contamination. The
connection between the point of use and the
sampling equipment should be short, straight,
and made of stainless steel without elbows,
tees, valves or dead ends. This enables easy

Be aware that the use of quick disconnect fittings, valves, gauges or
anything with O-rings can lead to sporadic particulate contamination.

— Ruby Ochoa, President and Owner, Trace Analytics, LLC
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cleaning in between multiple samples. The
straight connection is important so as not to

lose or trap particles before they are sampled.

Be aware that the use of quick disconnect
fittings, valves, gauges or anything with
0-rings can lead to sporadic particulate
contamination. This is particularly crucial
when attempting to meet the lower limits

of particulate purity class 1. It may be
beneficial to use high-purity valves and fittings
along with the sampling set up to ensure
compliance with low particle requirements,
such as class 1.

When stainless steel cannot be used, specify
flexible tubing with low particle shedding
properties. Particle Measuring Systems, Inc.
(manufacturer of the LASAIR® 11-110 laser
particle counter) provides the following list
of preferred tubing material types in order
of preference: stainless steel, conductive
polymer, polyester, vinyl (if plasticizer does
not interfere), polyethylene, copper, glass,
Teflon, and aluminum.

Care should also be taken to avoid or minimize
the loss of particles in the tubing. Keep
bends to a minimum and lay the tubing flat if
possible, and the bend radius/inside curvature
should not be less than 6 inches.'

Photo Credit; Trace Analytics, LLC

Water Vapor Testing per 1SO 8573-
3:1999

IS0 8573-3 describes several methods
for measuring water vapor, the level

of uncertainty, and the detection range.
Methods listed are in preferred order. The
first tier of methods includes hygrometers,
such as a psychrometer (wet and dry
bulb thermometers), a chilled mirror
(condensation), and electrical sensors.
Secondary methods include chemical
reaction, such as detector tubes, and
Spectroscopy.

It is quite common for air compressor systems
to have a permanent, fixed-mount hygrometer
that can provide the dew point at various
points throughout a system.

Other hygrometers are better suited for
in-laboratory use—either due to expense or
lack of portability. A number of hygrometers
are available, ranging from insensitive and
cheap to very precise and expensive models.
There are a number of keys to selecting a
hygrometer:

1. It must cover the range required
by the specification.

2. It must be capable of being
calibrated.

3. The accuracy and precision of
measurement at the desired level
should be known.

4. Tt must have the capacity to be
adapted to sample from pressurized
air streams.

Handheld portable hygrometers for measuring
dew point in compressed air are more
readily available than when ISO 8573-3 was
written in 1999. Detector tubes are the least
expensive, portable method for determining an
approximate dew point for either refrigerated
or desiccant dryer systems. Certainly not as
accurate as a calibrated hygrometer, detector
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SAMPLING AND TESTING FOR COMPRESSED AIR CONTAMINANTS

tubes can still provide sufficient information

to comply with ISO 8573’s water purity classes.
There are several chemical reaction tube
manufacturers and sampling devices that use
detector tubes. Typically, these require a known
quantity of compressed air to flow through the
tube at a specific flow rate. A color change or
chemical reaction will occur between the water
vapor in the air sample and the chemicals in
the tube. This will be represented by a length
of stain that can be read using the scale printed
on the detector tube. Normal sampling times
vary between 2.5 and 12.5 minutes—depending
on detector tube type, type of dryer installed,
and purity level.

Water Sampling Tips

To prevent the interference of ambient moisture
permeating into the compressed air sample
stream, select impermeable materials, such
as polished stainless steel or PTFE. Avoid
using hygroscopic materials like rubber, as
these materials can allow ambient moisture
to permeate into the tubing and affect the
results. The use of polished or electro-polished
stainless steel is important to prevent any water
from collecting on the inner surface of the
sampling apparatus.

The filter cassette holds three layers of membranes
for oil aerosol collection and charcoal tube collect oil
vapors. Photo Credit: Trace Analytics, LLC

airbestpractices.com

Any type of connection between the sampling
apparatus and the sampling outlet should be
short, straight and without dead ends. Avoid
the potential for leaks by limiting elbows,
tees, and valves.

Total Oil Testing

There are so many different words to describe
oil. To name a few, common terminology
includes condensed hydrocarbons, oil mist, oil
aerosol, oil vapor, total gaseous hydrocarbons,
and total volatile hydrocarbons—and the list
goes on. Oil aerosol is frequently referred to as
condensed hydrocarbons or oil mist with limits/
results noted in milligrams per cubic meter
(mg/m?). Oil vapor or gaseous hydrocarbons
are frequently noted in parts per million (ppm).
ISO 8573-1 combines both oil aerosol and oil
vapor for total oil and is reported as mg/m>.

IS0 8573 has a few definitions that help clarify
which hydrocarbons are to be tested:

> 0il: A mixture of
hydrocarbons composed of
six or more carbon atoms

(C6+)

> 0il Aerosol: A mixture
of liquid oil suspended in
a gaseous medium having
negligible fall velocity/settling
velocity

> Organic Solvent: A mixture
of or a combination of
the following identified
groups: alcohols, halogenic
hydrocarbons, esters, esters/
ether alcohols, ketones,
and aromatic/alphatic
hydrocarbons

> Wall Flow: The proportion
of liquid contamination no
longer suspended within the
air flow of the pipe

0il Aerosol Testing per I1SO 8573-
2:2007

ISO 8573-2 describes Method A and Method

B for collecting oil aerosol and oil liquid
samples. Oil vapor is discussed in 8573-5.
Method A is intended for sampling where heavy
contamination levels exist, wall flow is present,
and the contamination level is between 1 mg/
m? and 40 mg/m®. The liquid oil is collected
with two high-efficiency, coalescing filters (one
is a backup). Typical testing time is between
50 and 200 hours.

Method B consists of two separate
techniques—-B1 for full flow, and B2 for
partial flow sampling. Both techniques are
intended for oil contamination levels between
0.001 and 10 mg/ m®. Typical testing time is
between 2 minutes and 10 hours, depending
on the flow rate, the pressure available, and
the oil purity class limit.

In general, the sampling procedure includes
valves, the membrane holder, and the ability to
measure flow rate, temperature, and pressure.
Three high-efficiency membranes are stacked
inside the membrane holder. The membrane
must have a surface mass of 80 to 100 g/

m?, particle penetration of <0.0005 percent,
and have a sturdy support base. In addition,
Method B2 uses a straight sampling probe

for partial flow sampling under isokinetic
conditions. The distribution piping must be
altered to allow for the insertion of the probe
while maintaining identical velocity conditions.

Trace uses sampling method B1, as it is less
intrusive and can be used at various points of
use. A minimum air volume of 5,000 liters is
required to meet class 1 purity level of 0.01
mg/m’. Other purity classes require 500 liters
of air or less.

The analytical method in ISO 8573-2 requires
dissolution of the oil on the membrane by an
unspecified solvent and analysis of the resulting
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solution by infrared spectrometry. Trace’s
analytical technique gravimetrically determines
oil by using pre-weighted membranes. After
sampling, the membranes are weighed,
extracted with n-pentane, and re-weighed.

0il Vapor and Organic Solvent Content
Testing per 1SO 8573-5:2001

This section specifies collection of oil vapors
consisting of hydrocarbons with six or more
carbon atoms (C6+) on a charcoal tube.
0il vapor analysis is required only for classes
1 and 2.

The primary analytical method is by gas
chromatography for vapor content in the
range of 0.001 mg/m? to 10 mg/m’. Chemical
indicator tubes can be used only as a
preliminary method (they lack the sensitivity
and specificity required for quantitation at
low levels). Lighter hydrocarbons composed
of five or less carbon atoms are not included
in total oil purity classes. These lighter
hydrocarbons—as well as other gases like
carbon monoxide, carbon dioxide, sulfur
dioxide and nitrogen dioxide—are addressed
in section 8573-6 Gaseous Contaminant
Content. There are no established ISO 8573
purity classes or limits for these other gases.

Once again, the sampling procedure calls for

a sampling probe, this time being installed
into a stainless steel extraction tube filled with
coconut charcoal. The sampling procedure as
described in Annex A includes a membrane
holder installed in front of the stainless

steel charcoal-filled tube, a pressure and
temperature gauge, valves, and a flow meter.
The membrane in this case protects the
charcoal tube from aerosol contamination.

Trace uses commercially available charcoal
tubes made of glass. These tubes possess the
advantages of being less expensive and having
a more reliably low level of contamination than
laboratory-prepared tubes.

Sampling Tips for Oil

0il aerosol and vapor are determined at

very low levels. Therefore, clean, oil-free
fittings are critical for a true determination
of airborne contamination. A slight amount
of hydrocarbon contamination in a fitting is
enough to produce unacceptably high levels
of oil vapor (OV) on the charcoal tube. There
should be no sudden pressure drops to avoid
damaging membranes. Inner pipe diameter
should be constant and crevice free—with the
size of hole in the ball valve matching the size
of piping to avoid loss of oil.

Avoid cleaning agents with solvents that can
affect hydrocarbon content of a sample.
Solvents can remain trapped in O-rings

and fittings for a surprisingly long time, so
only solvents that are not C6+ should be
employed. And, as always, ensure that the air
compressor inlet is not situated near a source
of C6+ materials, such as cleaning baths,
solvent waste cans, process solvent/materials,
or other ambient sources of hydrocarbons.

If a number of compounds are expected to be
present in the ambient or process air, it is best
to have the laboratory perform OV analyses
using gas chromatography/mass spectrometry,

a technique that quite readily discerns between
OV and other compounds. These other
compounds can be reported separately, thus not
impacting the OV level as might occur with gas
chromatography with a non-specific detector,
such as flame ionization detection (FID). @

For more information, contact Ruby Ochoa, tel: (512)
263-0000 ext. 4, email: CDATest@AirCheckLab.com,
or visit AirCheckLab.com.

References

(1) Particle Measuring Systems, Inc., Basic Guide to Particle Counters and
Particle Counting, www.pmeasuring.com

(2) 1S0 8573 specifications referenced above are copyrighted and are available
for purchase online at http:/webstore.ansi.org/.

To read more about Food-Grade Air, please
visit www.airbestpractices.com/food-grade-air.
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SUSTAINABLE MANUFACTURING FEATURES

Innovative Energy Program
Assessments at Darigold

By Clinton Shaffer, Associate Editor, Compressed Air Best Practices® Magazine

»- Imagine a dairy farm. Do pictures of idyllic
pastures populated by grazing, happy cows
come to mind? What about the not-so-idyllic
image of farmers milking cows by hand?
Modern dairy farms work a little differently.
Darigold, a farmer-owned dairy co-op located
in the Pacific Northwest, has the happy
cows, but production is more sophisticated.
The company has eleven state-of-the-art
production facilities churning out high-quality
dairy products at mind-boggling rates. Milk,
for instance, is produced to the tune of 2.6
million gallons per day. To maintain efficient
production at scale, Darigold also has

an innovative energy management program
in place.

30  airbestpractices.com

There are nearly 500 farmers across the is relatively small, while the biggest facility,

Pacific Northwest who provide milk for located in Sunnyside, Washington, is quite
Darigold’s eleven plants. The factories vary large. The plants also vary in what they make.

in size: The plant in Bozeman, Montana,

“akenal - Eolid
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—

Darigold manufactures a wide variety of high-quality dairy products.
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“Basically, we have two separate divisions,”
Uli Schildt, Energy Engineer, Darigold, told
Compressed Air Best Practices® Magazine.
“The Ingredients Division makes products that
are used as ingredients for other food products,
such as milk powder, whey powder, and butter
for bakeries and other food processors. Then
we have our Consumer Products Division, and
they make products that you would buy in a
grocery store—like fluid milk, cottage cheese,
sour cream, and similar products.”

Compressed air is a key part of the
manufacturing processes at Darigold, regardless
of the division. The resource is also energy
intensive. As a partner of the Environmental
Protection Agency’s (EPA) Energy Star program,
and a member of the Department of Energy’s
(DOE) Better Plants program, Darigold set

DON'T LET AIR
LEAKS SINK YOUR

BOTTOM LINE!

the bold goal of reducing energy intensity by
25 percent over 10 years—with an aggressive
annual target reduction of 3 percent over the
first four years. To achieve those goals, the
company keeps a close eye on the compressed
air systems across every manufacturing facility.

Darigold Energy Team members Tom Rouleau
and Derek Bauman, along with Uli Schildt,
were kind enough to speak with us about
the company’s energy management program.
During our discussions, they described how
Darigold’s energy management program
goes above and beyond traditional means

of self-assessment to drive greater awareness
of key energy users. They also explained how
compressed air is used and managed as part
of the overall energy management program.

Energy Management at Darigold

As Darigold’s energy engineer, Schildt works
with each of the company’s eleven plants

to drive the energy program. Darigold
measures energy intensity in BTUs per pound
of product. The metric allows the energy
management team to evaluate each facility
with the same key performance indicator—
regardless of the product being made. On
average, compressed air encompasses about
20 percent of a Darigold plant’s electrical
energy spend, depending on the type of
facility. At about 4,000 BTUs per pound,
Darigold’s energy intensity for the Ingredients
Division is much higher than the Consumer
Products Division, which can be as low as
130 to 140 BTUs per pound.

-
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INNOVATIVE ENERGY PROGRAM ASSESSMENTS AT DARIGOLD

Energy use is monitored and recorded in a
monthly report covering every facility. The
reports are sent to all the plant managers
and senior directors, who are responsible
for overseeing several plants. The document
also goes to the VP of operations. In addition
to energy use, reports include Energy Team
meeting minutes, and a list of action items for
each plant, allowing upper management to see

exactly how each plant is performing.

“With our energy report, we show how
each plant is doing every month, and how
that compares with our annual goal and
our overall goal,” Schildt explained. “On a
bi-annual basis, we also conduct an Energy
Program Management Review where we
discuss the challenges in various plants and
how management can help overcome those

challenges.”

Resources for Driving Corporate
Sustainability

Darigold’s energy management program is
largely based on ISO 50001, an international
standard for establishing an energy program.
While the company is not compliant with the
standard, the guidelines nevertheless provide a
systematic framework for improving the energy
efficiency of each plant. Being a part of the
DOE Better Buildings, Better Plants program
also offers valuable resources for Darigold’s
energy management team.

“We are part of the DOE Better Buildings,
Better Plants program, and by signing up

for that program, we’ve adopted their goals,”
Schildt commented. “The DOE provides

a technical account manager that we work
with, and I consult with him regularly for
assistance towards meeting our goal. Another

benefit of being a Better Plants partner is

the free training offered by the program. In
2015, Frank Moskowitz conducted a three-day
compressed air training at Sunnyside, offered

at no cost.”

Darigold is also a partner of EPA’s Energy Star.
While they are separate programs, Schildt said,
“Each system, each agency, is complementary.
The DOE focuses more on the technical aspect,
and Energy Star more on the energy program
management aspect. I think there are benefits
by keeping them separate and having them
focus on different aspects.”

Energy Program Assessments Share
Best Practices Across Plants

Darigold believes building a strong, cross-
functional team at each plant is key to making
real progress. At Darigold, each plant has

a cross-functional energy team comprising

a diverse selection of individuals—from
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In 2015, Frank Moskowitz of the DOE's Better Buildings, Better Plants program provided a free, three-day training at Darigold’s Sunnyside plant.
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Assessment Results Score | Grade %
Points 25 25 100 | 125 | 50 200 | 25 50 25 25 25 100 | 25 25 25 25 25 25 25 950 100% Comments
Plant A 5/5/15 24 23 100 | 125 [ 46 188 | 25 28 21 22 16 93 15 25 25 779 82.0
Plant B 6/16/15 21 25 100 125 46 191 25 50 23 21 23 100 22 25 21 23 20 18 25 904 95.2
Plant C 5/7/15 23 25 48 187 25 37 25 25 10 100 21 25 25 25 25 627 66.0
Plant D 4/21/15 25 21 100 | 25 46 188 | 25 53 25 21 25 100 | 25 25 25 NA 25 31 25 810 87.6
Plant E 6/10/15 28 58 25 11 8 11 100 8 25 25 25 25 354 37.3
Plant F 5/6/15 25 25 100 45 181 | 25 41 18 12 25 100 | 25 NA 25 NA 17 NA 25 689 78.7
Plant G 4/29/15 23 25 25 40 188 | 25 48 23 12 100 | 25 23 25 NA 25 607 65.6
Plant H 4/23/15 23 24 100 46 200 25 50 25 21 21 100 14 25 25 21 10 28 25 783 82.4
Plant | 4/30/15 23 25 100 | 75 50 188 | 25 37 25 25 23 100 17 25 21 13 8 25 805 84.7
Plant J 4/8/15 25 25 75 38 143 | 25 48 23 20 25 100 8 20 25 21 8 25 25 679 715
Plant K 4/7/15 24 25 100 125 47 200 25 43 23 24 6 105 | 23 | 25 25 24 11 25 25 905 95.3

Company Average 722.0 76.9

Notes: Plant Energy Program assessments are conducted on an annual basis. The assessment criteria is made available well in advance. Plants are notified of the assessment date and time at least several weeks prior. Assessments

are performed by a team consisting of 2 - 4 people. Each assessment score is the average of all team 's il

>100% Above and beyond
90-100% |Fully implemented
20-89% |Some elements / degree

_Little or no evidence

Figure 1: Where a scorecard might provide a given amount of points, Darigold Energy Program Assessments detail the gradient to which a plant’s energy program can improve.

equipment operators and maintenance

personnel, to accounting and human

Contact Us for Distributor Opportunities

resources. This provides a unique blend of
perspectives, and fosters creative solutions. |_|

Another unique attribute of the energy industrial/ 7

management program at Darigold is its
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use of annual Energy Program Assessments.
Conducted by teams of two to four people,
Energy Program Assessments provide an

objective evaluation of each plant’s energy ! Maintenance Kits
3 8 Extended Warranty

team. They are performed at the beginning P

of every fiscal year, usually between April and e
May. Plant energy teams also perform self-
assessments prior to formal energy reviews.
Typically completed by January 31, the self-
assessments are designed to find and correct
any issues before the actual review, which
involves outside parties.

B , Over 50 years of compressor air solutions.
The Energy Program Assessments involve We offer patented long life oil lube pumps, superior mator technology,
all people from outside the plant—either and multiple tank configurations for up to 120 gallons.
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INNOVATIVE ENERGY PROGRAM ASSESSMENTS AT DARIGOLD

company,” Schildt told us. “We have invited
people from Seattle City Light, the Energy
Trust of Oregon, Idaho Power, and other
utility companies. That provides an additional
inspector with a totally different perspective,

and an unbiased view. We work quite closely

with utility companies for energy rebates

and incentives, so the more they know about
what we're doing, the better. It’s really a
partnership.”

Energy Program Assessments are
comprehensive evaluations more advanced
than a basic scorecard, a common grading

Milk powder dryers are major pieces of equipment within Darigold’s plants.

airbestpractices.com

method for determining the efficacy of an
energy management program. Darigold’s
annual Energy Program Assessments advance
on the scorecard methodology by detailing
how well a plant is doing, where it can
improve, and to what degree. As shown in
Figure 1, the Energy Program Assessment

matrix looks in depth at a plant’s processes.

Darigold considers scorecards a passive
method of assessing how good a program
is—whether it’s energy or anything else.
With a scorecard, if you perform a certain
task, you get points. For one task, you may
earn 5 points, or receive none. In Darigold’s
Plant Energy Program Assessment, each team
member evaluates and scores the various
criteria items independently. The average

of the individual scores is then used for the
final grade. Each assessment team member
must also provide suggestions on how the
plant can improve its score for the next year.
It has been found that plants achieving high
assessment scores also do well on energy
intensity reductions.

Darigold recognizes the Energy Team that
achieves the highest annual assessment score.
The Green Light Award trophy is bestowed to
the winning plant. Each member of the Energy
Team gets an all-weather jacket as well as all
plant employees receive a nice lunch cooler
with Energy Champions embroidered on it.

Energy Teams Target Lower Plant
Compressed Air Pressures

Like most industrial facilities, Darigold uses
compressed air in just about every aspect of
production—whether it is for actuating valves
and cylinders, or for packaging and palletizing.
Darigold typically utilizes rotary screw air
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compressors between 100 and 200 hp, but
there are always outliers. One or two of the
air compressors will be fixed speed, running
fully loaded while a VFD acts as a trim. Flow
rates differ between plants, but can escalate to
between 1800 and 2500 cfm. Plant compressed
air is typically supplied at about 100 psi. The

problem, at times, is keeping it there.

“One of the things we struggle with, and I
don’t think it’s unique to our company, is
people use a much higher pressure than we
need, especially on the machines themselves,”
Schildt explained. “It seems to be a common
belief that if 60 psi is good, then 70 must be
better, and 80 must be even better than that.”

Despite the challenge, Darigold Plant Energy
Teams have made progress with reducing
overall plant pressure. Before implementing
the energy management program, many plants

The Green Light award is given annually to the
Energy Team with the highest Energy Program
Assessment score.

kept compressed air pressure at around
125 psi. Most plants are now maintaining

a pressure of approximately 100 psi. There
are times when a plant will need to increase
pressure again, but as Schildt commented,
“These are just the daily struggles that every
facility faces.”

Demand Reduction Projects

at Darigold’s Medford Plant

When speaking with Derek Bauman, Chief
Engineer and Plant Energy Team Leader

at the Medford facility, he described many
compressed air projects implemented to
lower compressed air demand. The facility
was idled last year but was part of Darigold’s
Consumer Products division and packaged and
processed fluid milk. Compressed air was used
to supply air valves, actuators, and package
handling equipment, in addition to pushing
product out of manufacturing lines. Bauman,
who is still taking care of the facility, shared
specific demand reduction projects for several
pieces of production equipment, including
one involving a “case diverter,” a machine

for directing and conveying cases of milk.

“The empty cases don't weigh very much
coming in, but the point-of-use regulator
[on the case diverter] was factory set at 90
psi,” Bauman explained. “If and when there
was a jam up, it would actually damage milk
cases, permanently deforming them into the
wrong shape. As we lowered the compressed
air pressure, not only were we saving air every
time the arm moved back and forth to move
cases, but if it did jam, it didn’t deform or
break a case. Where it was running at 90 psi,
we found it ran just fine and kept up with our
demands at 35 psi.”

SCH'LZ
COMPLETE LINE OF AIR
COMPRESSORS AND DRYERS

Manufacturin
a complete

00l Free Aj
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The Energy Team at Medford had similarly
successful results when augmenting the
point-of-use regulators on their “packing
caser,” or pieces of equipment designed to fill
cases with milk cartons. Much like the case
diverters, the packing caser, whose cylinders
required a large compressed air supply,
tended to do more harm than good when

running at high pressure.

“The caser has multiple cylinders for
counting and building 5x5 patterns of cartons
before another cylinder comes down with a
head to grab the cartons, lift them, and set
them in a case,” Bauman said. “For it to keep
up, it was typically set around 80 psi. At 80
psi, if a case came in and was misplaced,
broken, or had an issue, the head came
down to pick up the carton of milk before
the PLC could detect the fault. It would crush
a carton, and milk would squirt all over the
place. Then you’d have a mess to clean up,

and it was still a jam.”

Bauman and his colleagues ended up

setting the point-of-use regulator down at
approximately 45 psi. The solution saved
compressed air, and prevented damage

to the product if the machine ever had a
misalignment issue. Instead of crushing milk
cartons, the head would come down, pause,
fault, and retract. Overall, the plant was able
to modify its casers, case diverters, and
case shunts to operate at 45, 35 and 30 psi,
respectively, rather than the factory preset of
90 psi. These measures, in conjunction with
leak detection and other energy management
activities, helped the plant to run solely on
one 30-hp air compressor, as opposed to both
a 30-hp and a 50-hp machine.

The Medford facility had nearly reached their
10-year Energy Goal in only three years. The
Plant Energy Team won Darigold’s Green
Light award two years in a row, for achieving
the highest annual energy savings and for the
highest Energy Program Assessment score.
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Compressed air leaks are common in the cheese towers at Darigold’s Sunnyside location, so the Energy Team

installed flow meters to monitor leak rates.

airbestpractices.com

Darigold Sunnyside Equips “Cheese
Towers” with Flow Meters

Darigold’s Sunnyside facility is its largest,

and some of its applications are gargantuan.
Sunnyside’s Energy Team is a very diverse group
with members from different backgrounds and
skill sets. The team is continuously looking
for improvement opportunities and also
won Darigold’s Green Light Award in 2015
for achieving the highest Energy Program
Assessment score. Part of the Ingredients
Division, the Sunnyside plant processes about
7.3 million pounds of milk per day, a number
that may jump as high as 8.5 million after an

upcoming increase in scale.

When speaking with Tom Rouleau, Technical
Manager at Sunnyside, he discussed one
fascinating application called the “cheese
tower,” which is a 15-foot tall square column
used for compacting cheese curd. “When the
cycle begins, vacuum is used to fill the tower
with curd—up to about 15 feet in depth,”
Rouleau explained. “Once the level is met, we
compress that curd into a block of cheese by
shutting off the valve at the inlet, and allowing
the tower to increase in vacuum. Then we
release that vacuum, and open up some air
valves on the vent of the tower. The venting
allows atmospheric air in, and that action

compresses the curd.”

The block of cheese is then sent below the
tower to the guillotine underneath, where
pneumatically powered cylinders push a
blade to slice the cheese into blocks. Cut into
14.5- x 11-inch pieces, the cheese is moved by
additional pneumatic cylinders. The cylinders
are large, ranging from 4 to 6 inches in
diameter, and they have long strokes, dropping

about 7 or 8 inches per stroke. The ejection
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stroke is perhaps the largest user of compressed air, with strokes
of about 14.5 inches in length. Considering the Sunnyside plant
has 18 cheese towers, these cylinders are a major burden on the

compressed air system.

To add more complexity to the application, a cleaning solution
used around these cylinders makes the seals brittle which

creates compressed air leaks. Before installing flow meters,

the Plant Energy Team never knew how much leakage occurred.

With newly installed flow meters, the cheese towers are now
monitored on a continuous basis. The Sunnyside Energy Team
also installed one flow meter exiting the compressor room, one
for the packaging area of the plant, and another at the bagging
area, helping keep track of how much compressed air is used
in those areas.

Driving Behavioral Change

At the end of the day, energy management is about changing
behavior. Darigold’s Energy Program Assessments drive change
by providing more constructive feedback than a point total. The
actionable feedback is shared across the entire organization—
along with valuable best practices—to help optimize energy use.

“Everyone understands compressed air is the most expensive
utility,” Schildt explained. “But to have people really comply,
that’s a continued struggle.” For Darigold and their Plant
Energy Teams, the struggle has paid dividends, with an
average reduction of plant compressed air pressure of 25 psig.
Ongoing and innovative Energy Program Assessments play an
important role in the continued success of Darigold’s energy

management program.

To date, the Energy Program Assessments have helped Darigold
Energy Teams share a great deal of best practices across

the entire organization—whether it is installing flow meters,

reducing pressure at point-of-use regulators, or implementing

zero air-loss condensate drains. B3

For more information, visit www.darigold.com.

To read more about Energy Management, please
visit www.airbestpractices.com/energy-manager.
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Join Presenter Pete Rhoten as he describes

a PET blow-molding case study with lessons
applicable to all types of production equipment.
Demons, hiding inside production equipment,
often cause significantly disruptive and
expensive compressed air pressure drops and
leaks. In this case they were found in poorly
maintained bypass regulators and inlet filters.
A long-term, six-step action plan was created,
introducing compressed air flow measurement,
to lower overall plant pressure requirements.

Mr. Rhoten served as the
: President of Hope Air
ﬁ Systems for 40 years and
remains active as a Senior
4N . Project Engineer designing
1 compressed air systems for
4 i the plastics industry.

Register for Free Today at
airbestpractices.com/magazine/webinars

April 28, 2016, 2-3pm EST
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By Ron Marshall for the
Compressed Air Challenge®

» To produce healthy, high-quality cooking

oil, this food processing company crushes

and processes oil seeds shipped in from local
farms. The oil produced is thought to be the
healthiest cooking oil available, because it is low
in saturated fat, high in monounsaturated fatty
acid (MUFA), and polyunsaturated fat (PUFA),
like omega-3 fatty acids. To increase the energy
efficiency of its oil seed crushing and processing
facility, the company optimized its compressed
air system by combining three separate systems
into one. Some end-use optimization was done
to correct low pressure, particularly caused

by some critical high-flow, short-duration
events. Although all of the recommendations in
this article were not followed, the facility still
managed to reduce annual energy costs by 36
percent—or the equivalent of $48,000 per year
(at 10 cents per kWh)—and earn an energy
rebate to alleviate capital costs.

Uncovering Compressed Air
Inefficiencies

The site uses compressed air for a variety of
production processes. Dominating the load
profile is the need to back flush the filter

airbestpractices.com
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press used to separate the oil from the mash.
Due to its high flow, the installation uses a
separate compressed air system consisting of
a single air compressor, large storage, and a
back-pressure regulator. Other systems are in
place to feed the dry charge fire suppression
system and general production processes.

CGMPRESSED AlR
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Because some of the piping is subject to
freezing temperatures, a desiccant dryer is
used for general instrument air. A separate
compressed air system was installed in a new
expansion to feed production processes in the
new processing area.

CONSTITUENTS OF DEMAND

CONSTITUENT PEAK (CFM) SHIFT 1 (CFM) SHIFT 2 (CFM)  WEIGHTED AVERAGE (CFM) = PERCENT
Production Machines 134 122 75 120 27%
Filter Blast 85 34 0 33 7%
Filter Purge (Raw) 290 160 5 154 34%
Main Dryer Purge 20 20 20 20 4%
Refinery Dryer Purge 15 6 2 6 1%
Elev Dryer Purge 6 4 2 4 1%
Blowing 30 25 15 25 5%
Poor Applications 30 27 20 27 6%
Drains 10 7 7 7 2%
Leaks 35 35 35 35 8%
Artificial Demand 20 20 7 20 4%
Total 675 460 188 451 100%

Table 1: The table above itemizes the constituents of demand discovered by measurement.
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A compressed air system assessment was

conducted at the site, and uncovered the

following major findings:

>

There were four separate,
independent compressed

air systems, each running

at partial loading, with a
combined system specific
power of 33 kW per 100 cfm,
and significant unloaded run
time.

Two of the three systems
had poor pressure control.
The load was dominated by
filter cleaning pulses and

Fundamentals
of Compressed
Air Systems WE

(web-edition)

“mdmmrsn o
ndartind B lroeii

Join Compressed Air Challenge for the next session of
Fundamentals of Compressed Air Systems WE
(web-edition) coming soon. Led by our experienced
instructors, this web-based version of the popular
Fundamentals of Compressed Air Systems training uses
an interactive format that enables the instructor to diagram
examples, give pop quizzes and answer student questions
in real time. Participation is limited to 25 students. Please
visit www.compressedairchallenge.org, to access online
registration and for more information about the training.

If you have additional questions about the new web-based
training or other CAC training opportunities, please contact

the CAC at info@compressedairchallenge.org

J

an unknown timed load
that pulled down system
pressures.

There was significant
pressure differential across
dryers and filters.

The desiccant dryers
produced a poor dew
point, and some wet air was
allowed to enter the dry
charged fire suppression
system, which is subject to
freezing conditions.

Various blowing and drainage
issues were identified.

As can be seen in Table 1, some significant
waste of compressed air was occurring due
to artificial demand, inappropriate use, and
artificial demand caused by higher-than-
normal pressure.

Inefficient Air Compressor Operation

Because separate systems of air compressors
were running independently at this site, it was
difficult to produce air at optimum energy
efficiency. Although, on average, each system
was running at partial loading, the pressure
profile on two of the systems was so poor
that maintenance staff resisted the possibility

airbestpractices
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of tying the systems together to increase pressure with minimal part-load operation. Searching for the Unknown Load

efficiency. If the pressure issues (as seen in Installation of a new VSD could reduce air As can be seen on the pressure profile in

Figures 1 and 2) could be identified and fixed, —compressor unloaded run time and improve Figure 3, the instrument compressed air

then the systems could be combined into a overall system efficiency. profile was dominated by a regular event that

single, well-controlled system running at lower pulled plant pressure down to around 70

psi for 14 minutes spaced every 43 minutes.

e Interviews were conducted to try to determine
-
5 e the cause of this load, and although much
e prer " L[ ] e time was expended, nobody knew what could
:22 I_ T R i
= ke ¥ T cause such a pattern. During the course
E e of the audit, the load was finally found by
o - thoroughly reviewing each air demand one at
L L 3 _\,___,/ a time until the offending end use was found.
L] I
The problem was a misadjusted bag house set
A i
to pulse excessively.
e rrer 8 - s % Trouble was being experienced on an
e e
= | |- . ,: é j s : .| outdoor bag house filter that uses pulses
e T e of compressed air to clean filter elements.
3 These units are normally adjusted to fire
0.10-second pulses every 10 minutes. While
Comormert — i troubleshooting, the maintenance staff had
i senmsam T e
== v e altered the timer settings so the pulses were
occurring 0.75 seconds every 2 seconds. This
Figure 1: Three separate compressed air systems ran independently at reduced efficiency. o . . .
caused a significant air pressure differential
i on the compressed air lines, as they were
1 3 1
— not designed for the resulting flow. The
1 e .
increased demand was enough to overload
RLL R ] . . . .
the instrument air system, pulling down main
L. ] .
compressed air system pressure.
LB ]
- SRl Filter Cleaning Application
FERET ] e . . \ T - Y - = - i 540 P .
| ! [ — A separate compressed air system (raw
.o IR air) existed to supply compressed air to
e 01 P P U ——
the three crude oil filters in the crusher
bl building. This system consists of a 75-hp,
bt i I 128-psi air compressor tested at 290 cfm
m . ¥ output capacity, with two 2000 gallon storage
|
il = receivers (18.5 cf/psi), a pressure regulator,
. Lﬁ"—“—"‘mw——l'““——Wr'—w—'i' —— and various distribution pipes and control
AT DI N TS TS EE VIS S DTE S DU aE N . . . . .
valves. The filters, which filter crude grain oil,

Figure 2: A filter cleaning operation on an outdoor bag house consistently caused pressure issues.
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are taken out of service one by one at semi-
regular intervals during the course of normal
production activities and blown to clean the
filter elements.

Each cleaning operation starts by pressurizing
the filter to force the liquid in the filter vessel
to backflow into the crude oil storage tank.
Once the filters are empty, compressed air
is allowed to flow backwards through the
filters to cool and dry the filter elements.
After 8 minutes of drying, the compressed air
is turned off, and air-powered vibrators shake
the filter elements.

Figure 1 shows the operation of the system
over a period of time. Note how the raw air
pressure in the receiver is pulled down to as
low as 50 psi when compressed air is removed
from it. Note also how the raw air compressor
goes to full load during blow cycles and
unloads between cycles. During this unloaded
period, the air compressor continues to run—
yet it still consumes about 16 kW of energy.
Operation of a lubricated screw compressor
in this manner will also cause high lubricant
carryover, which will contaminate the filters.
It was determined this power could be saved
if the air compressor was turned off between
cycles. Alternatively, if the air compressor
continued to run, it could supply load to the
instrument air system.

Further investigation revealed that a back-
pressure regulator had been installed between
the air compressor/storage tanks and the
filter presses. This regulator was supposed to
restrict the flow of air once the pressure in the
receiver tanks got to a certain low level, but
the valve had failed. This failure allowed the
pressure to fall too low at the air compressor,
making the system unsuitable to tie into the

instrument air system.

Attaining Proper Dew Point and Saving
Compressed Air

The instrument air dryer had manual purge
adjustment that had been altered over

the course of time. Dew point readings
showed that the dryer was only producing
compressed air with levels slightly below

zero—instead of the rated -40°F requirement.
Adjustments were made (as shown in Figure
4) by increasing the purge flow to normal,
which allowed the output dew point to fall to
more normal levels. Ultimately the air dryer
was replaced with one featuring dew point
dependent switching to save wasted purge air.
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Figure 3: The instrument compressed air pressure profile was dominated by an unknown load.
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Figure 4: Adjustments were made to the air dryer to correct low-pressure occurrences and increase efficiency.
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Best Practices for  Learn more about optimizing compressed air systems
Compressed Air

Systems Second
Edition

This 325 page manual begins with the considerations for analyzing
existing systems or designing new ones, and continues through
the compressor supply to the auxiliary equipment and distribution
system to the end uses. Learn more about air quality, air dryers and
the maintenance aspects of compressed air systems. Learn how to
use measurements to audit your own system, calculate the cost of
compressed air and even how to interpret utility electric bills. Best
practice recommendations for selection, installation, maintenance
and operation of all the equipment and components within the
compressed air system are in bold font and are easily selected
from each section.

Compressed Air System Improvements > Modify fire system supply

Yield 36% Annual Energy Savings to shut down separate system

Vari dai ) of failed dryers, and switch
arious compressed air system improvements to dry air

were implemented to correct the situation

and to gain a predicted 50 percent reduction > Upsize various sections

in energy consumption with improved system of supply piping to reduce

pressure. The projects included: pressure differential.

> Install refill control and a > Repair compressed air leaks,
new back-pressure regulator and start leak detection and
on the raw air system. benchmarking programs.

> Install check valve, needle > Install a new 100-hp
valve and storage tank at variable speed drive (VSD)
problematic bag filters, and air compressor to increase
adjust filter blow to normal production capacity, and
levels. combine with fixed-speed

air compressor system for
> Reduce or replace blowing unified central system.

on various air wands.

airbestpractices.com

> Upgrade compressor
ventilation.

> Install a flow control valve to
regulate instrument pressure
to a lower required level.

> Install dual parallel filters
on dryers to reduce pressure
differential and reduce
discharge pressure.

> Replace timer drains with
zero air-loss condensate
drains.

Improvements were verified about two years
later, and although all recommendations
were not followed, energy savings of 36
percent were gained—saving the equivalent
of $48,000 of energy per year (at 10 cents
per kWh). A substantial energy incentive
was granted to help pay for the cost of a
new air compressor, an air dryer, and other
modifications. Estimated simple payback
calculated to about 2.4 years. (3

For more information about the Compressed
Air Challenge, contact Ron Marshall, email:
info@compressedairchallenge.org.

To read more System Assessments
on End Uses in plants, please visit
www.airbestpractices.com/system-

\ assessments/end-uses.

Improvements were verified about two years later,
and although all recommendations were not
followed, energy savings of 36 percent were gained.

— Ron Marshall for the Compressed Air Challenge®
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Ingersoll Rand Releases RS30 and RS37 Air Compressors

Ingersoll Rand has introduced the new RS30 and RS37 models, the first
in a series of next-generation, oil-flooded, rotary screw air compressors.
The Next Generation R-Series Air Compressors deliver world-class
performance and enhanced reliability, lowering operational costs for
those in need of general-purpose plant air in support of assembly,
manufacturing, mining and conveying applications.

The new Ingersoll Rand RS30 and RS37 oil-flooded rotary screw air compressors.

“Our customers are under unprecedented pressure to be leaner,

more productive and more energy efficient,” said Eric Seidel, vice
president of global product management for Compression Technologies
and Services, Ingersoll Rand. “The Next Generation R-Series air
compressors provide enhanced compressor performance that can
greatly reduce our customers’ energy footprint while maintaining
reliable compressed air to keep their operations running smoothly.”

The new air compressors improve performance through a state-of-the-
art airend. The new airend design was developed through advanced
analytics and modeling, and includes—amongst other things—an
optimized rotor profile that provides up to an 18 percent efficiency
improvement compared to previous models. The new rotor profile also
contributes to best-in-class airflow capacity, delivering up to 15 percent
more airflow than previous models. An enhanced bearing arrangement
and sealed drive system further improves performance and reliability
while reducing the need for maintenance.

airbestpractices.com

The Next Generation R-Series air compressors are equipped with the
Xe-series controller, which allows easy remote access to, and control

of, the compressed air system using any current, common web browser.
Users can receive information on compressor performance and events by
email, adjust compressor settings remotely, and program compressors
according to specific events through real-time clock schedules. The

new series of compressors also enhance reliability with Progressive
Adaptive Control™ (PAC) systems software that continuously monitors
key performance parameters and automatically adjusts settings to the
application’s needs.

Next Generation R-Series compressors also save customers money
on equipment and operations by ensuring that discharge air powering
equipment carries 2 minimal amount of moisture, which reduces the
dependence on large downstream air dryers.

For more information, visit www.ingersollrand.com.

Kaeser Launches New Compressed Air Filters

Kaeser Compressors, Inc. has expanded their award-winning air
treatment product line with new compressed air filters available
in flows from 20 to 500 scfm. These rugged filters deliver reliable
compressed air quality with exceptionally low pressure drop for
energy savings year after year.

This comprehensive line includes a liquid separator, and particulate,
coalescing and oil vapor adsorbing filters to meet a wide range of air

Kaeser's new compressed air filter line delivers air quality and reduced pressure drop.
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quality needs. Particulate and coalescing filters feature deep-pleated
filter elements wrapped in stainless steel cages for superior filtration
and increased efficiency. Vapor filters use high efficiency carbon
matting to prevent channeling, reduce pressure drop, and prevent
particles from escaping.

Robust, aluminum housings have a treated interior and a powder-
coated exterior for extra durability and corrosion resistance. They are
designed with larger flow areas to ensure the lowest pressure drop
and provide easier installation, operation, and maintenance.

For more information, visit www.us.kaeser.com/filters.

NOXERIOR Announces New NITROSWING® Modular PSA
Nitrogen Generator

NOXERIOR announced its family of new standard nitrogen and oxygen
generators has been completed by adding the new NITROSWING®
Modular PSA Nitrogen Generators as the last step of an extensive
product modernization project.

“By adding the new NITROSWING® Modular PSA Nitrogen Generators to
our product portfolio, we have concluded a strategic product redesign
and modernization project for our company,” commented Oscar

de Groen, Managing Director of NOXERIOR. “This project was started
back in April 2014 and already resulted in the market introduction
of our NITROMEM® Membrane Nitrogen Generators and the new
OXYSWING® Modular PSA Oxygen Generators during the last months.”

By adding the new NITROSWING® Modular PSA Nitrogen Generator, NOXERIOR’s
family of new standard nitrogen and oxygen generators is complete.

airbestpractices.com

“Our main objective was to reduce energy consumption and to
make our nitrogen and oxygen generators ready for Industry 4.0

by dedicating special attention to the data exchange options of the
control system of each standard generator,” explained de Groen.
“Our patented modular design for the unique NITROSWING®

and OXYSWING® PSA nitrogen and oxygen generators allowed a
maximum level of standardization, so that even the smallest models
have all necessary features to integrate easily within so-called Smart
Factories.”

Optional instrumentation, such as moisture analyzers, and pressure
and temperature transmitters, has been integrated in the process
piping inside the cabinet of each generator, instead of loosely
supplied components. The Siemens-based standard control system
with touch-screen HMI, identical for all three product lines, includes
methods of self-diagnosis and self-optimization—Ilike the automatic
regeneration procedure through the blow-off of off-spec gas in case of
an insufficient nitrogen or oxygen purity.

Maintenance intervals or eventual system failures are monitored
automatically in combination with real-time communication to the
user through Profinet Industrial Ethernet Interface, Profibus DP or
Modbus RTU. In addition, the user has the option to start and stop the
nitrogen or oxygen generator, or to reset process parameter counters
remotely—even by means of a special App developed by NOXERIOR
for smartphones or tablets.

For more information, visit www.noxerior.com.

Suburban Manufacturing Unveils New Tsunami Rove

Suburban Manufacturing, Inc., an engineering-driven organization
based in Monticello, Minnesota, recently released the new Tsunami
Rove—a mobile air purification system for supplying clean, dry air
wherever it is needed.

Developed based on high demand input from the industrial,
automotive, and marine industries, the Rove system incorporates
industry-leading Tsunami drying technology packaged as a complete
system. The system includes a water separator, oil coalescing filter
and automatic float drains to assure proper draining of water, oil and
other contaminates. The system is mounted on a 30-gallon receiver
tank to provide mobility and storage of clean and dry compressed air.
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By simply plugging a compressed air connection into the ball " JI:_ :_ e o |
valve inlet located on the Tsunami pre-filters, the unit is ready B o= g o dirded 8 §S98
to go. The Rove provides shops with ultimate versatility by having - -
the cleanest, driest compressed air available whenever and a IrbESterCtlcas -com

wherever needed.

The system is ideal for providing remote, point-of-use drying
wherever dry compressed air is needed. The optimal compressor
size for extremely dry air is between 5 and 10 horsepower.

For more information, visit www.gosuburban.com.

The Tsunami Rove mobile air purification system offers versatility to shops in
need of remote, point-of-use compressed air.
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FREE SUBSCRIPTION

DIGITAL EDITION FREE WORLDWIDE

| PRINT EDITION FREE TO U.S. SUBSCRIBERS
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2016 FOCUS INDUSTRIES!

Poultry & Meat Packaging e Plastic Extrusion & Molding * Food Processing & Conveying © Chemical Plants & Refineries ¢ Energy-Efficiency System Assessments
Woodworking ¢ Compressed Air Measurement ¢ Wastewater Aeration ¢ Commercial Bakeries, Snack Foods, Breads ¢ Metal Fabrication & Machining ¢ Air Compressor Controls

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.

“We’re in 75 to 80 locations. We've done literally hundreds of compressed
air modifications, changes, upgrades and audits.”
— William Gerald, CEM, Chief Energy Engineer, CalPortland
(feature article in August 2015 Issue)

“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.”
— Mike Clemmer, Director/Plant Manager-Paint & Plastics, Nissan North
America (feature article in October 2015 Issue)

“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,
storage, measurement and pneumatic control 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 has 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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COLUMNS BEST PRACTICES
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@THE MARKETPLACE

JOBS & TECHNOLOGY

o

Cooling, conditioning, purifying.

REGIONAL SALES MANAGERS

MTA-USA, LLC is seeking Regional Sales staff
for both the North East and the South East
USA territories. As a worldwide supplier

of compressed air treatment products and
packaged Industrial Chillers, our current
growth requires the addition of experienced
sales personnel to manage each territory.

=5

SALES REPRESENTATIVE

Salt Lake City, UT

Compressor-Pump & Service, Inc. in Salt
Lake City, UT (www.compressor-pump.com)
is seeking an experienced, outside sales
representative for the Utah marketplace.
Applicants should be experienced in
compressed air equipment including large

LONTPrEEERT 8 SYEiNG frodecrs
L =]

rotary screw, centrifugal, pis-ton, vacuum
and positive displacement blower sales
and air treatment and ancillary equip-
ment. Excellent compensation and benefits.
Relocation expenses negotiable.

The ideal candidate will have a college degree,
a technical background and both territory
sales and sales management experience. Travel
required is 50% plus. Very competitive salary
plus commissions, bonus, expenses, 401K,
and heath care contribution is just a part of
the package being offered. Please send resume
to jmedeiros@mta-usa.com, www.mta-usa.com

All applicants handled confidentially.
Please send application to cpsrf@aol.com

Contact Rod Smith for ad rates: rod@airbestpractices.com, Tel: 412-980-9901

Compressed Air Best Practices® (USPS# 17130) is published monthly except
January-February combined by Smith Onandia Communications LLC, 37 McMurray
Rd., Suite 106, Pittsburgh, PA 15241. Periodicals postage paid at Pittsburgh, PA and
additional mailing offices. POSTMASTER: Send address changes to: Compressed
Air Best Practices®, 37 McMurray Rd, Suite 106, Pittsburgh, PA 15241.

COMPRESSED AIR BEST PRACTICES®

www.airbestpractices.com

Advertising &:  Rod Smith
Editorial rod@airbestpractices.com

Compressed Air Best Practices® is a trademark of Smith Onandia Communications, LLC.
Tel: 412-980-9901

Publisher cannot be held liable for non-delivery due to circumstances beyond its control. No
refunds. SUBSCRIPTIONS: Qualified reader subscriptions are accepted from compressed air
professionals, plant managers, plant engineers, service and maintenance managers, operations
managers, auditors, and energy engineers in manufacturing plants and engineering/consulting
firms in the U.S. Contact Patricia Smith for subscription information at tel: 412-980-9902 or email:
patricia@airbestpractices.com. REPRINTS: Reprints are available on a custom basis, contact
Patricia Smith for a price quotation at Tel: 412-980-9902 or email: patricia@airbestpractices.
com. All rights are reserved. The contents of this publication may not be reproduced in whole or in
part without consent of Smith Onandia Communications LLC. Smith Onandia Communications LLC.
does not assume and hereby disclaims any liability to any person for any loss or damage caused by
errors or omissions in the material contained herein, regardless of whether such errors result from
negligence, accident, or any other cause whatsoever. Printed in the U.S.A.

Subscriptions &: Patricia Smith
Administration patricia@airbestpractices.com
Tel: 412-980-9902

A Publication of:  Smith Onandia Communications LLC
37 McMurray Rd. Suite 106
Pittsburgh, PA 15241
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High Efficiency
Compressor Controllers

up to FOUR compressors
and qualify for Utility
Rebates.

¢ Automatic Lead/Lag Control-up
to FOUR Compressors

» Accurate Pressure Control with
Pressure Transducers

e 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

%

TESED

Aluminium Pipework

Aluminum modular piping for
compressed air, nitrogen and
vacuum (% - 4 /")

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

Seeking master
distributors

in uncovered
regions in the
Americas

o Stock Tanks - 12 to 5,000 Gallon Available
o 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 - GE / 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

Qil-Free - Risk Free
For Your Critical Applications

KOBELCO

KNW SERIES

800.394.6151
knw-series.com

COMPRESSED AIR

SENTRY

SYSTEM ALARM

TOSSRELEED GAS ALdSW

SENTRY 85

Private Label Options Available

® Detects Pressure Loss & Dryer Failure
© Remote DewPoint and Pressure Sensor
® Strobe Lamp and Horn Alarm

© 4-20mA OQutputs/Relay Contacts

% Edgetech Instruments

TEL: (508) 263-5900
Richard.Nyce @ Edgetechinstruments.com

www.Edgetechinstruments.com

ﬂlffg 1-800-728-8311
roup, Inc.

YES, we manufacture filters for
all compressor applications:

Custom and Standard Sizes
+ Coalescing Filters

« Qil Mist Elimination
« Intake

« Exhaust
+ Silencing

www.Coalescing.com
Allied Group, Inc. 5 Coldhill Rd., Bldg 19 Mendham NJ 07945
800-728-8311 - 973-543-4994 - info@coalescing.com

airbestpractices
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IT'S NOT ONLY.THE PRODUCTS,
BUT PEOPLE AT DV.SYSTEMS

THAT MAKE THE DIFFERENGE
FOR MY BUSINESS.
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DENNIS BERMANI, OAK STREET CLASSICS; M SVILLE, NC

JOIN US, BECOME A DISTRIBUTOR

With over 125 years of manufacturing excellence it's
not only our products that are built to last, we strive to
build lasting relationships. Contact us to learn more.

X dvcompressors.com Se 1-877-687-1982
DV Systems Ltd. 128-B Talbert Rd., Mooresville, NC 28117
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COMPRESSORS

Built for a lifetime.’

Keep It Under Control!

Kaeser puts automotive supplier in the driver’s seat of compressed

air efficiency

PROBLEM:

A Tier 1 automotive seating and electrical supplier was interested in
taking advantage of local utility rebate incentives. For their compressed
air needs, they had been relying on four compressors manufactured

in the 1980’s, inherited from a sister plant. Each unit operated in
modulation control and was manually switched on and off, leaving

the units continually fighting each other, resulting in wasted energy,
fluctuating pressure, and increased maintenance costs.

SOLUTION:

Kaeser performed a complete Air Demand Analysis (ADA) to identify

the plant’s current compressed air needs and to develop a plan for

implementing the most energy efficient solution possible. Additionally,

Kaeser recommended a Sigma Air Manager (SAM) master controller

to properly control the system and ensure the most energy efficient

combination of units would be selected to meet current plant demand. | |

RESULT: wﬁﬂh‘f\liﬁ"l'.

Thanks to better controls and adding an energy efficient variable
frequency drive compressor, the customer was able to reduce their
annual maximum power consumption by 865,440 kWh—the equivalent
of removing 100 homes from the power grid for one year—all without
compromising stable system pressure. With the older compressors
relegated to back-up, annual maintenance costs have been reduced
from $37,000 to $18,000. Less maintenance also means less downtime,
for increased productivity.

Specific Power of Previous System: 28.93 kW/100 cfm
Specific Power of New System: 17.66 kW/100 cfm
Annual Energy Costs of Previous System: $252,988 per year
Annual Energy Cost Savings: $114,720 per year
Additional Savings in Maintenance Costs: $19,000 per year
TOTAL ANNUAL SAVINGS: $133,720

Utility Rebate: $71,579

TOTAL SAVINGS: $205,299

Let us help you measure and manage your compressed air costs!

»»»»»»»»»
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Kaeser Compressors, Inc. ® 866-516-6888 e us.kaeser.com/CABP _E*ﬁ_(.’_"l)

Built for a lifetime is a trademark of Kaeser Compressors, Inc. ~ ©2016 Kaeser Compressors, Inc. customer.us@kaeser.com
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