The Magazine for ENERGY EFFICIENCY in Compressed Air, Pneumatics, Blower and Vacuum Systems

COMPRESSED AIR

vkt
Al

Chemical and
Petrochemlcal

l..h.ﬁa - j'

: o n;sn f E fm—
1 4 The challenges of Audltmg Compressed / Alr -—-

inChemical and Petrochemleal Plants ||!
ETIEE L i Y T 55/ Dy
20 The Titus Company Customizes Nltrogen

- : Generatlon and Petrochemleal Plant g
:[ IL[Appllcatlons [ q. _' l. |

— 206 Centrifugal Air compressor Basics: Declphermg
_ Manufacturer Performance curves



http://www.airbestpractices.com/



http://www.atlascopco.us

SYSTEMS

BECOME A
DV SYSTEMS DISTRIBUTOR

INDUSTRIAL AIR COMPRESSORS

| |
Quality Products Innovation & Expertise Lasting Relationships
Designed for demanding industrial With over 125 years of manufacturing We not only build products
environments and built to last for

excellence, we continue our commitment  to last, but are committed

and dedication to continuous innovation to building lasting relationships.
and precision engineering.

decades, we’re known for our rugged
& reliable industrial air compressors.



http://dvcompressors.com/

COMPRESSED AIR

BEST PRACTICES | 05/ 15 COLUMNS

mrhesiprachices com

SUSTAINABLE MANUFACTURING FEATURES

14 The Challenges of Auditing Compressed Air o
in Chemical and Petrochemical Plants e o T o T
By Paul Edwards, Compressed Air Consultants e | o |
TS et "
20 The Titus Company Customizes Nitrogen L
Generation and Petrochemical Plant Applications — I -
By Clinton Shaffer, Compressed Air Best Practices® Magazine Plant ok TT
= |
26 Centrifugal Air Compressor Basics: Deciphering L ‘ =k
Manufacturer Performance Curves B

By Hank van Ormer, Air Power USA

32 A Systems Approach Helps Rockline Industries
Retrofit a Compressed Air System
By Andrew Chase Harding, P.E., CEM, and Darin Nutter, Ph.D.,
P.E., University of Arkansas

40 Turbo Compressor Upgrades Yield Energy Savings
at Vale in Manitoba
By Ron Marshall for the Compressed Air Challenge®

COLUMNS

6 From the Editor

8 Industry News

44 Resources for Energy Engineers M ;1
Technology Picks *

47 Advertiser Index :q}’!'

49 The Marketplace @
Jobs and Technology

4 airbestpractices.com


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

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,

el 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.ELGl.us

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


http://www.elgi.us/

COMPRESSED AIR
BEST PRACTICES | 05/ 15 COLUMNS

merbens g e

FROM THE ED.ITOR Chemlcaland
Petrochemical Plants
Chemical and petrochemical plants do not have many things in common COMPRESSED AIR BEST PRACTICES®
with most manufacturing plants. Paul Edwards, from Charlotte-based SOHORIE PONISOEY B0PRD
C d Air C I I . in hi icle f hi h Doug Barnct Manager, Demand Side | Ball
ompressed Air Consultants, Inc., reviews in his article for us this month, y Energy-Sustainabilty  Corporation
how their emphasis on safety, process stability and system reliability impacts I Productivty Senior —
compressed air audits. For example, the installation of measurement and Manager
monitoring instruments often has to go through rigorous permitting approval Richard Feustel | Senior Energy Advisor | Leidos
processes — making the pre-audit stage incredibly important.  Brad benbery E\rrfé%;\/lanagen North ichlin
Oil refineries need to dry the carbon dioxide (CO,) emissions coming from their hydrocracking § William Jerald | Energy Manager CalPortland
=
applications. In our profile of The Titus Company, Stephen Titus walks us through a custom-built 5 Global EH&S/ Varroc
internally heated reactivated desiccant dryer supplied to a refinery and James Bowers reviews & |E E:p;;ggneenng éﬁgﬂi
)
a nitrogen generation package custom-built for sealing and blanketing natural gas. 3 Mission Paint
2 Thomas Mort  Chief Operating Officer Energy
Centrifugal air compressors are the workhorses of large process plants in the U.S. Hank van Corporate Energy Team
Ormer, from Air Power USA, provides us with a practical auditing article titled, “Centrifugal Air Bl et Leader oz
Compressor Basics: Deciphering Manufacturer Performance Curves.” The article reviews the . Koch
Brad Runda Global Director, Energy Industries
operating principles of centrifugal air compressors and provides a guideline for deciphering
operating curves helpful to understanding general performance. Don Sturtevant mﬁs&?re Energy Simplot
Rockline Industries is one of the largest global producers of consumer products, specializing Jay Francis "t‘/l*;tr']‘:grslﬂgs ﬁ%;ﬁ’:{
in wet wipes and coffee filters. The company contacted the Arkansas Industrial Energy T Fah P——— Beko USA
Clearinghouse after identifying that the compressed air system in their Springdale, Arkansas Blackhak
facility was a potential source of significant energy savings. Andrew Chase Harding and Darin Chris Gordon | President Equipment
Nutter, from the University of Arkansas, write about how using a systems approach made this Corporate
a successful compressed air analysis. Paul Humphreys = Communications Atlas Copco
Manager
Vale (formerly known as INCO), located in Manitoba, Canada, has reconfigured a system of large Paul Johnson  Global Sales Manager ?grllf;r
turbo compressors in their mining, milling, smelting and refining operation, and gained very 2 T
large energy savings through a series of improvement projects. Ron Marshall, on behalf of the % KurtKondas  President Air & Gas
Compressed Air Challenge®, documents an audit of this 100 psi installation which, when new, é bR
consisted of five large axial compressors ranging in size between 5760 hp and 2500 hp sending 2 Mark Krisa ggifitg;fbba' SEVEe | gersall Rand
(2]
air into hybrid refrigerated/desiccant compressed air dryers. ;: ol DiecorVaeing/
Thank ; deff ’ o 23 0 Product Management
n r investin, r time an in r Air Best Practi . =
ank you for investing your time and efforts into Compressed Air Best Practices S PoroNoack | Prescent perze1 USA
O
ROD SMITH Hank Van Ormer | President ﬁgAP ower
Editor
tel: 412-980-9901 Wayne Perry Technical Director E?)?nsy(jrressors
rod@airbestpractices.com )
Andy Poplin Sales Manager A1z s
& Supply
Product Manager
Kenny Reekie | Blower & Vacuum Sgﬁ%@ff
Products
Compressed Air & Gas Institute, Compressed Air Challenge

2015 MEDIA PARTNERS

ki 2
CAGI, . - oee
- Sacety at
gl Ly s It - - Thet Adsiclations Manaleniuing
- 3 ol Ensrgy Enginsen
= AdFELEATR

Trapresrs
SO A O T

-3 N S IF
W'Eﬁrji" Fan'E'EGI-! _P_ éli

6 airbestpractices.com


http://www.parker.com/transair
http://www.airbestpractices.com
http://www.airbestpractices.com

The next evolution of
compressed air piping

lransair powered by

SCOUT Technology

TOGETHER WE CAN...
* MONITOR your compressed air piping system
* ALERT you to system changes
* Provide DATA that reduces downtime and
Increases productivity

YOUR

www.parker.com/Transair 480 830 7764



http://www.parker.com/transair

PRESSED AIR

COM
BEST PRACTICES | © 5/ 1 5

COLUMNS

8

EPA Announces

70 Top-Performing
Energy Star Certified
Manufacturing Plants

EMERGY STAR
Across the country, Energy Star
manufacturing plants are leading their
industries by saving energy and money,
and combating climate change.

The U.S. Environmental Protection

Agency (EPA) recently announced that 70
manufacturing plants have achieved Energy
Star certification for their superior energy
performance in 2014. Together, these
manufacturing plants saved a record amount
of energy, cut their energy bills by $725
million, and reduced greenhouse gas
emissions by more than 8 million metric

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

airbestpractices.com

INDUSTRY NEWS

tons — equivalent to the annual total energy
use of more than 650,000 households. From
implementing corporate energy management
programs to implementing energy efficiency
projects, there are many ways plants can save
energy with EPA’s Energy Star program.

“Energy Star certified manufacturing plants
are leading their industries by advancing
energy efficiency and making cost-saving
improvements while combating climate
change,” said EPA Administrator Gina
McCarthy. “Through their work with EPA,

the 2014 Energy Star manufacturing plants
are demonstrating that making sustainability
and energy efficiency improvements is a smart
business decision.”

Seven are certified for the first time:

(>

ConAgra Foods’ American
Falls, Idaho frozen fried potato
processing plant

ConAgra Foods’ Ogden, Utah
cookie and cracker baking
plant

Essroc Cement Corp.’s
Martinsburg, WV cement
manufacturing plant

Essroc Cement Corp.’s Nazareth,
PA cement manufacturing plant

Lehigh Cement’s Glen Falls, NY
cement manufacturing plant

Lehigh Cement’s Leeds, AL
cement manufacturing plant

Moo

Experience

Customer:

Service:

“nano’s products and service have been excellent throughout the entire
process, from design to start-up. We can not recommend them highly enough.”

Experience. Customer. Service.
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> Marathon Petroleum
Corporation’s Illinois Refining
Division petroleum refinery

Since the inception of EPA’s Energy Star
certification, a total of 139 manufacturing
plants have achieved this distinction. These
plants have saved over 530 trillion British
thermal units (TBtu) in energy, equal

to preventing more than 36 million metric
tons of carbon dioxide equivalent emissions
and saving enough energy to provide the total
yearly energy needs of approximately 3 million
American households.

For more information about
Energy Star certified plants,
visit www.energystar.gov/plants.

Atlas Copco High-Pressure
Diesel Compressors Help
Repair a Cracked Dam

One of the 13 monoliths that make up the
spillway of the Columbia River’s Wanapum
Dam (Central Washington) developed a
65-foot-long, 2-inch-wide crack.

Fixing the crack required 16-inch boreholes
through the dam into the bedrock to facilitate
the installation of 61-strand tendon anchors.
The dam would be further reinforced by
installing post-tension anchors along its face
below the water line. The project would
require a large volume of high-pressure air.

Nicholson Construction was awarded the
anchor contract, and the work required up

Several Atlas Copco DrillAir TM XRVS 1300 CD7
high-pressure diesel compressors onsite at the
Wanapum Dam

to 3600 cfm at 350 psi in an extremely tight
working space. Therefore, they chose six
Atlas Copco DrillAir TM XRVS 1300 CD7 high-
pressure diesel compressors.

This is false sense
of security...

Catalysis technology is the basis on which BEKOKAT® generates not just oil-free,
but bacteria free compressed air that meets or exceeds
the ISO 8573-7 standard for germ free compressed air.

www.bekousa.com

Truth in Compressed Air
Reliable | Efficient | Innovative

%
BEKO
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Rental Atlas Copco air compressors at the Wanapum Dam

CLEAN RESOURCES

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

— -

“Guaranteed to

reduce effluent to

less than 10 ppm

Clean Resources « www.cleanresources.com - 800-566-0402
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Air Support to Repair the Crack

When the project is completed, 35 tendons
will be vertically installed in the monolith
piers. There are 77 vertical and angled bar
anchors currently being installed. Nicholson
Construction project manager BJ Hepworth
said: “This process basically stitches the dam
together from top to bottom.”

The installation process requires many
precisely drilled holes.

“Holes that size require so much air capacity
that it really limits our options,” Hepworth
said. “We don’t have room for many
compressors in that narrow access. The XRVS
1300s we rented from Atlas Copco make it a
lot easier to operate, because we need fewer
units in the work area.”

The two companies have worked together
previously.

“We actually just came off a job at a nuclear
power site with a similar setup using Atlas
Copco compressors,” Hepworth explained.
“We were more comfortable going with
their compressors, since we already knew
and trusted them.”

The Nicholson team was also familiar with
Atlas Copco’s support.

“You can run into trouble whenever you're
working at jobs that require high-pressure
compressors that size. These would need to
be running 24/7 throughout the project, month
after month,” Hepworth said. “We knew Atlas
Copco would take care of all servicing and be
there to help troubleshoot any bugs we might
run into initially. Of all the things that we need
to worry about, it's great to know that we don’t
have to be concerned with the maintenance
of the air compressors on this project.”

The project, which started in 2014 and will

be completed later in 2015, is scheduled in
two phases. The first phase was completed in
December of 2014 and included installation of
a portion of the tendons and anchor bars so the
reservoir could be brought back to an elevation
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of 562 feet. This elevation allowed the dam’s
two fish ladders to return to normal operations.
The second phase will be to return water levels
back to an elevation of 571.5 feet and restore
full generation capacity (1092 MW).

For more information, visit
www.atlascopcorental.com.

BOGE and Central Air Equipment
Help Multi-Billion Dollar Company
Avert Crisis
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In 2007, when Finning International, Inc., the
world’s largest Caterpillar dealer, moved into

its 200,000 sq. ft. Centre of Excellence in Red
Deer, Alberta, Canada, the company inherited
an aging set of 150-hp compressors that proved
very costly to operate and maintain. Necessary
for sand blasting and painting, Finning turned
to Central Air Equipment (CAE), BOGE America

BOGE air compressors installed by Central Air Equipment at Finning International

Hitachi Industrial Equipment
keeps production flowing and
operating costs low.

From industrial inkjet printers to oil-free compressors,

discover how Hitachi Industrial Equipment along with our

factory-trained distributors help implic
ency e i

For more information visit www.hitachi-america.us/airtech

Hitachi Industrial Equipment
Hitachi Industrial Equipment Systems Co., Ltd. H ITACHI

itachi America, Ltd. Inspire the Next

airbestpractices.com 11


http://www.hitachi-america.us/airtech
http://www.airbestpractices.com
http://www.airbestpractices.com

COMPRESSED AIR

BEST PRACTICES’

05715

mirhesiprachoes com

COLUMNS

12

INDUSTRY NEWS

Compressed Air Systems’ master distributor
in Red Deer, for a solution.

CAE carefully reviewed Finning’s needs and
proposed a BOGE SLF direct-drive variable
speed compressor. A visit to one of CAE’s

local customers’ plant allowed Finning
representatives to see a BOGE system in action,
which included three BOGE S61-2 compressors
and a lead variable speed BOGE SLF-75.
Finning was suitably impressed with the clean
installation of these super-silenced machines as
well as the BOGE Airtelligence Plus controller
that monitored them.

As Finning was in the process of placing their
order for a new BOGE SLF 75-3, the unexpected
happened: Finning’s second aging compressor
failed and their only functioning compressor

wasn’t sounding too healthy. With Finning
facing a manufacturing crisis, CAE stepped in
and got the company back up and running with
the loan of a BOGE $50-2 machine out of their
own stock and a rented diesel compressor.

The loaner and rental compressor were
stopgap measures at best. Finning’s 450
employees only worked if all manufacturing
processes were working, and Finning couldn’t
afford to be without compressed air. Finning
turned to CAE to quickly review the situation
and offer recommendations.

CAE’s in-depth review went beyond addressing
energy savings, which was Finning’s initial
focus. Their crisis made it clear that reliability
and redundancy were also vitally important. In
addition to the BOGE SLF 75-3 that was being

built for Finning, CAE recommended a set

of three lower capacity, smaller horsepower
base-load BOGE $50-3 units to complement
the SLF 75-3. With this recommendation,
there would be adequate total capacity to meet
Finning’s measured peak load with enough
redundancy to cover the plant demands should
any one of the compressors go off-line for
regular maintenance.

For more information, visit
www.boge.com and www.
centralairequipment.com.

CASCO USA Honored with Industry
Supplier of the Year in Northeast
0il & Gas Awards

CASCO USA recently attended the 3rd Annual
Northeast Oil & Gas Awards and received the

BLOWER & VACUUM
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FOUR SPECIAL SUPPLEMENTS FOR 2015!

In order to bring special attention to blower and vacuum system optimization
opportunities and industrial chiller and cooling system optimization
opportunities, four special 36-page supplements will be mailed out this year along
with the regular issue of Compressed Air Best Practices® Magazine.

Subscribe at blowervacuumbestpractices.com
and at coolingbestpractices.com

1 M 14
| g
| " e

asirbprtpragiggy o

airbestpractices.com


http://blowervacuumbestpractices.com/magazine/subscription
http://www.coolingbestpractices.com/magazine/subscription
http://www.airbestpractices.com
http://www.airbestpractices.com

COLUMNS

COMPRESSED AIR

BEST PRACTICES

aFhesipracices. -

Industry Supplier of the Year. The annual
Northeast gala ceremony was held at the
Westin Convention Center — 1000 Penn
Avenue, Pittsburgh, PA, 15222 — where
hundreds of oil and gas executives gathered
together to celebrate operational excellence,
innovations in technology, CSR, health &
safety, and environmental stewardship.

The Industry Supplier of the Year Award
recognizes suppliers of materials and
equipment to the oil and gas industry.
Companies that have demonstrated reliability,
gone the extra mile to provide the oil and
gas sector with impressive customer service,
and can show details of their CSR initiatives
are rewarded. CASCO USA scored highest

in the category with such remarks from

the judges as:

COMPE :

JORC Zero Air-Loss Condensate

‘MANAGEMENT

MJORC

fS_ED AIR'ALSO PRODUCGES

Help.ensure it doesn’t impact:
ENVIRONMENT.

Drains and Qil/Water Separators provide
SUSTAINABLE CONDENSATE

“Great supplier in the Northeast region,
offering seminar education sessions and
a tailored approach to the provision of
compressed air systems”

“Leading equipment supplier with audited
bespoke solutions. Extremely comprehensive
submission, with strong supporting
documentation”

About the 0il & Gas Awards

The Oil & Gas Awards recognize the
outstanding achievements made within the

upstream and midstream sectors of the North

American oil and gas industry. The Awards

are a platform for the industry to demonstrate

and celebrate the advances made in the key

areas of environment, efficiency, innovation,

corporate social responsibility and health

-
N

Sepremium Qil/Water Separator

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

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

and safety. The Awards show the industry’s
motivation to develop by recognizing and

rewarding the efforts of corporations and
individuals.

For more information about the
0il & Gas Awards, all regional
awards and award categories can
be reviewed on their website at
www.oilandgasawards.com.

For more information on CASCO
USA visit www.cascousa.com.
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Zero Air-Loss Condensate Drains
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Smart Guard Ultra Smart Guard

No Electricity Required

d..
2ol

POD-DC Non-Elgctric

Mag-11 - 230 psi

Lock-Down Air Leaks

Air-Saver G2
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» Compressed air audits for chemical and
petrochemical plants have many characteristics
in common with audits in other industries,
but there are some differences in the way
these businesses run that impact the goals

of the typical audit and how that audit is
conducted. In chemical and petrochemical
facilities, the reason for auditing the demand
side is different than that of other industries.
Additionally, there are frequently applications
with opportunities for improvement that are
not always seen in other industries.

For starters, chemical and petrochemical
facilities are often motivated differently than

airbestpractices.com

other industries. There is an even greater
emphasis on safety, process stability and
system reliability. While these plants like
projects that reduce cost, they are much more
interested in projects that enhance reliability
while reducing costs. Focusing on reliability
from a system perspective is of much greater
interest to these plants than simply fixing
leaks, saving money on lubricant, or other
cost-reduction projects.

The plant’s emphasis on safety and reliability
often creates opportunities and issues not seen
in other industries. As a result, creating the
greatest benefit for the client requires having

SUSTAINABLE MANUFACTURING FEATURES

an open mind. An auditor must recognize
the challenges and limitations of these
facilities’ business and technical processes,
and address them in the system audit.

Unique Safety, Personnel and Approval
Process Issues

To start with, chemical and petrochemical
process facilities deal with personnel and
process safety related issues that are much more
rigorous than other industries. Safety training is
more than just a site orientation. It can require
several days, depending on the activities to be
performed onsite, and it requires attendance
at an annual refresher course.

Chemical and petrochemical facilities are often motivated
differently than other industries. There is an even greater
emphasis on safety, process stability and system reliability.

— Paul Edwards, President, Compressed Air Consultants, Inc.
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Many of these facilities also have safety-
instrumented systems that must remain highly
reliable/available. These systems often require
a strictly controlled minimum compressed air
pressure to function properly. For example,
the installation of monitoring instruments,
even those used to passively collect data
from the system, often has to go through

a rigorous process for approval. First, the
type of instrumentation is evaluated to ensure
that it is appropriate for the area of the plant
where it will be used. Second, the permitting
process will often require an evaluation

of how the effort to measure something
could potentially impact plant operations.
This also means that the pre-audit stage

can be incredibly important for improving
the efficiency of the audit itself.

Entry into various areas of the facilities often
requires some type of sign-in, as the plant
has to be able to account for the whereabouts
of all individuals onsite at all times. These
stringent requirements can often double the
time requirement of a particular task or tasks
in the facility.

Plants often develop standards in the industry
that can have some peculiar effects as well.
Some of these standards can result in rather
odd circumstances that the compressed air
professional doesn’t necessarily run into

on a regular basis. For example, one plant

we worked with has a standard stating any
compressed air equipment, owned by the
plant, must be rated as a Class I, Division 2
installation, substantially increasing the cost to
purchase and maintain the equipment. Whereas,
the facility’s standard for a rental compressor
did not require the same hazard rating.

This created a negative incentive for the plant
to install its own equipment. In this particular
case, the facility was spending over 1 million

dollars per year in rental fees. The audit put
together a project that improved the reliability of
the overall system, all while taking advantage of
the financial burden that the rental compressors
created. The project provided an exceptional
Return on Investment (ROI) that had support
throughout the organization. While the project
is still in the approval phase, the client agrees
completely with the assessment. In fact,

the facility management is currently trying to
evaluate whether or not their internal standards
can be relaxed to provide an even better ROIL.

Coping with Facility Size, Long Runs,
and Multiple Compressor Rooms
Auditing the distribution system of a chemical
or petrochemical facility is a bit different than
other industries as well — for several reasons.
First, the size of the facility requires extremely

long runs of pipe, meaning pressure drop
can be an issue — especially in the remote
area of the facilities. Some plants get around
this by having multiple compressor rooms.
Coordinating the behavior of systems with
multiple entry points can be difficult, and a
well thought-out plan can be the difference
between success and disaster.

Systems with distributed supply points can
have pressure drop issues also. Often, there
is tremendous value in installing pressure
loggers throughout the facility and at the

end of the various areas to see how pressure
varies in the facility. We've seen plants where
the entire facility is elevated 3 to 4 psi because
of pressure drop in one small area. And

in systems where the supply side is large,
optimizing a small percentage of performance

Temperature. All in one instrument!

|dentify all savings.

The VPFlowScope in-line: Flow, Pressure and

Reveal leakage, shut off unused areas. Check
consumption of air driven tools and production
equipment. Identify costs, take action and save!

Three models: 0.5", 1", 2". Modbus, 4..20 mA, pulse.

Optional display & 2 M point data logger.

Contact us today: e-mail sales@vpinstruments.com

INSTRUMENTS

www.vpinstruments.com

Measure | Manage | Improve
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THE CHALLENGES OF AUDITING COMPRESSED AIR IN CHEMICAL AND PETROCHEMICAL PLANTS

Prassuns (P51

" Minimal pressure
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Plant air
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Figure 1: Plant air pressure drops to 9 psi

SPX

ENGINEERED FOR CRITICAL APPLICATIONS

Solving the Dehydration & Contamination Problems of the Most Demanding Industries

PROCESS SOLUTIONS

Pneumatic Products' standard dryer designs are engineered to meet the rigorous chemical
processing environments. Our pre-engineered systems are available for flows of 2 scfm up to
14,000 scfm and larger and our robust designs can be customized to customer specifications

to meet their specific requirements.

SPX works in partnership with our customers to ensure they get the best from their processes.
We solve the world’s compressed air and gas contamination problems...and can solve yours too.
To learn more about the benefit of SPX products, contact us at 352-8735793 or visit us on the

web at www.spx.com

>Pneumatic Products:
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can be worth hundreds of thousands of dollars. Another common
source of excess spending is a “compressed air at all cost” mentality,
which results in redundancy upon redundancy and adds cost without
increasing reliability.

Auditing the Demand Side —
It’s Not Always About the Money

Auditing the demand side of these plants is different too. If reliability is
the primary goal, then the value of reducing demand may be less dollar-
driven. For example, reducing demand may result in lower pressure
drop to a particular area of the plant, resulting in a more repeatable
performance of control valves. In systems where the demand has grown
larger than the dryers’ ability to handle it, reducing demand can result
in less moisture formation in the system. And, at the risk of stating the
obvious, enough demand reduction can put compressors from operating
positions into backup positions.

Another challenge of auditing the demand side is that there is often both
an instrument air system and a plant or service air system. Part of the
demand-side challenge is knowing the source of air for each application.
In extreme cases, applications that should be on the plant air system are
put on the instrument air system.

The effects of this action can be substantial. As seen in Figure 1, one
particular plant supplied the air for the plant and instrument air with
the same compressors. The instrument air system was protected by
a regulator, which would ultimately reduce pressure in the plant air
system if the instrument air system was struggling. As the plant air
became less and less reliable, operators started moving the plant air
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Figure 2: Installation of UV detector
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THE CHALLENGES OF AUDITING COMPRESSED AIR IN CHEMICAL

applications over to the instrument air system.  the sight tube to keep debris and, in some
FESTO The demand-side audit on this particular cases, heat away from the lens.

plant was quite difficult, as the source of the

air for the major applications was not always OEMs each have their own air requirement,

well marked and it is often unknown or ignored at

the plant level. A fairly typical pressure

. . i f f th inf
Altering Your Audit to Address requirement for some of the UV and infrared

Unique Applications instruments we have seen is 3 to 5 inches

of water column above the chamber pressure.
The applications in chemical and In the case of some cameras, the OEMs
petrochemical facilities are not seen in
general industry. With that in mind, research

is often required, as you often find fairly

want 5 to 15 psig. One of the reasons for the
difference is that the compressed air is acting

as a buffer for temperature. With a lens cost of

unique applications that aren’t common $8,000, users often exceed the recommended

across all industries. air pressure just to make sure.

For example, cameras and other imaging One way of dealing with the instrumentation

devices come from a wide variety of suppliers b oo ot p displayed in Figure 2.

and have multiple model numbers. These

capture images or measure ultraviolet (UV), Offering Viable Alternatives for Air

infrared, or visible light so that operators Sparging Applications

can understand what is happening in a given

process. To provide an end user with the best Another fairly common application in

Short delivery times! “view” possible, air is often introduced into chemical and petrochemical plants that
The right compressed air ey
] ¥ Controf Valve _ = B
preparation system significantly — . @ (o)
increases the service life of e __;_;l;} f : ” T
components and systems — as " I ;
well as the process and product Orifica heldal | |
o nar S0 full. | =
reliability. 204 kgt i
—1 Sg=1 1
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Figure 3: Installing a blower for sparging with compressed air backup
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AND PETROCHEMICAL PLANTS

has great potential for improvement is air
sparging. In this process, air is fed into

a tank or vessel to mix contaminant-free

air into a tank, helping to reduce the
concentrations of volatile organic compounds
(VOCs) in the container. Blower air can often
be supplied instead of compressed air, but
the energy savings in and of itself may not
be enough to convince the plant to make
the move. Often, an increase in reliability
combined with the energy savings motivates
the client to move forward.

In the setup shown in Figure 3, the plant
was using compressed air to sparge a tank
with a product of one. The height of the water
column was roughly 10 feet, suggesting that
blower air could provide the necessary air
to the tank. The solution the plant and the
auditor developed was to provide a blower
with the compressed air as backup. The
plant’s internal distributed control system
(DCS) system would monitor the air pressure
in the supply line. If pressure dipped below
an acceptable level, the solenoid valve would
open, allowing the plant air system to act

as the backup to the blower system.

(It should be noted that when replacing
compressed air with blowers, consideration
for blower air temperature should be made.
Compressed air is usually close to ambient
temperature, while blower air can be much
higher than ambient air when located near
the application point.)

The applications in chemical and petrochemical facilities are not
seen in general industry. With that in mind, research is often required.

— Paul Edwards, President, Compressed Air Consultants, Inc.

Incentives for Improvement

Auditing chemical and petrochemical plants
is indeed a challenge — both commercially
and technically. The size of the systems

and the magnitude of the problems mean
that the potential return can be massive,
which provides plenty of incentive for the
improvements. It's often important to have
as wide a view of the problems as possible,

maintaining focus on reliability gains as much
as cost reduction. 3

For more information, contact Paul Edwards, tel: (704)
376-2600, email: Paul.Edwards@Ioweraircost.com.

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

Together, we can clean your air lines. Use the most efficient
compressed air filter in the world. Meet OIL-X Evolution.

e Highest Air Quality

e Lowest Power Consumption

domnick
hunter

ENGINEERING YOUR SUCCESS.

For more information, email us at fafoilxevolutionfdparker.com

9 Aerospace Designed Patents Gives Your Compressed Air System:

e Lowest Total Cost of Ownership
e Lowest Operational Differential Pressure

e Easiest and Cleanest Filter Element Change Out

1855587 9323
www.parker.com/faf
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The Titus Company Customizes
Nitrogen Gene‘ration and
Petrochemical Plant Applications

By Clinton Shaffer, Editorial Associate, 09mpressed Air Best Practices® Magazine

> The history of The Titus Company is

one of all-American entrepreneurial success.
After working at Kemp, a compressed air

and gas dryer manufacturer, for eight years,
Stephen Titus founded The Titus Company in
1986 with his wife, Donna Titus. In the early
years, the company operated out of its modest
headquarters in southeastern Pennsylvania.

“That’s how I got started,” Stephen Titus,
Co-Founder and President of The Titus
Company told the team at Compressed

Air Best Practices®. “It was my wife and I,
and our three kids. I had the top floor of a
rented townhome, and I had a fax machine,
a typewriter, a copier, an old drafting table,
and a telephone.”

Since then, The Titus Company, a distributor
and integrator of compressed air and gas
systems based in Morgantown, PA, has grown

airbestpractices.com
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tremendously in size, scope and capabilities.
While part of the company still functions

as a distributorship, overseeing territories in
southeastern Pennsylvania, Delaware and New
Jersey, another branch of the company, Titus
Air Systems, now operates on a global scale.
The company caters to a diverse clientele base,
ranging from Amish Country Gazebos to the
Royal Navy of the United Arab Emirates.

In our discussions with Stephen Titus and
James Bowers, National Sales Manager of Titus
Air Systems, we talked about several examples
of how The Titus Company provided custom-
engineered solutions to various customers.
The diversity and complexity of these jobs
exemplify how The Titus Company has grown
from a small distributorship operating out

of a townhome to a thriving compressed air
and gas solutions provider capable of tackling
highly nuanced applications.

Before the Buzzword: Selling Energy
Efficiency in ‘87

In 1987, representatives from an oil refinery
approached Titus because they needed to dry
the carbon dioxide (CO,) emissions coming
from their hydrocracking application. The
refinery had two uses for the CO, coming from
their reformer: (1) They could bottle the CO,
and sell it, and (2) they could use the dried
CO, to inert certain tanks and processes within
their facility.

For inerting, the oil refinery’s only alternative
to CO, was nitrogen, which was simply out
of the question.

“The backup is nitrogen,” Titus explained.
“But nitrogen — in the quantities that they
are using it — is very expensive.”

Initially, The Titus Company installed an
ORIAD© Series internally heated reactivated
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dryer, which dried the 690 scfm of gas
coming in at 90 psi to a -40 °F pressure
dewpoint. While the installation may have
been straightforward, the original selling
point was unique for that time period.

“We sold a great deal of the ORIAD© dryers,
and we sold them based on energy,” Titus
explained. “Kemp was talking about energy
long before it became a buzzword. The capital
cost was higher, but we could prove over time
that ORIAD© had a lower lifecycle cost than
a pressure swing dryer simply because of the
lower compressed air use.”

Working on an 8-hour reversal, the ORIAD©
only used about 2 percent of incoming
compressed air as purge air. In other systems
— like a blower purge, convection dryer,

or another type of heated dryer — the heated
purge air needs to circulate. But, because
the ORIAD®© dryer was internally heated, the
purge air was used to simply sweep the water
from the system.

When compared to a typical pressure swing
dryer, which might use up to 20 percent of
its compressed air supply as purge air, the
ORIAD© could vyield significant long-term

energy savings.

Reverse-Engineering a Derelict Dryer

As the oil refinery developed, it experienced
an increase in CO, demand. Gradually, they
stopped bottling and selling CO, and began
using it strictly for their inerting processes.
That is, however, until the refinery closed

in 2008. At that point, the original ORIAD©
dryer was left in a susceptible condition, and
its internal components rusted out entirely —
leaving it in complete disrepair (Figure 1).

Fast forward to 2014. The oil refinery
reopened, and it was left without the ability
to dry CO, for its inerting needs. Because the
ORIAD© was left to deteriorate, the original

dryer could not function at all. The oil refinery
had allocated a little more than $100,000

to address the dryer problem, leaving them

in a difficult situation. At that price, they could
not afford to purchase a new gas dryer, which
would cost an estimated $170,000. Fortunately,
by that time The Titus Company had the
in-house engineering capabilities and resources
to rebuild the original dryer. More importantly,
they could do it within the oil refinery’s budget.

It was at this stage when the job became much
more complex. The dryer had two towers —
the East Tower, which needed a total overhaul
— and the West Tower, which needed to be
replaced. To further complicate the matter,
the Kemp line had been acquired and shut
down by SPX, meaning that the parts necessary

for the rebuild were long out of production.

Figure 1: The refinery’s original ORIAD® Serigs internally
heated reactivated dryer after years of disuse
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THE TITUS COMPANY CUSTOMIZES NITROGEN GENERATION AND PETROCHEMICAL

“That was one of the problems when we rebuilt
this thing,” Titus said when describing the job.
“Kemp was no longer around, so we had to
basically reverse-engineer the dryer. We had to
work with some of our suppliers to build these
relatively complicated towers.”

Addressing Ambiguous CO, Flow

When the team at Titus uninstalled the

dryer for an overhaul, they needed to take
into consideration the new CO, flow at the
oil refinery. The flow, which was originally
measured at 690 scfm in 1987, had increased
significantly since then.

“Currently, the flow is much higher,” Titus
explained. “The flow meter indicates that

it is a little over 800 scfm right now, but

Figure 2: The refinery’s Oriad dryer revamped by Titus
Air Systems

the orifice flow meter has been installed
since 1987. It has seen 27 years of desiccant
dust going through it, which throws off the
reading. We believe that it could be up over
1200 scfm right now.”

Because the team at Titus knew that the CO,
flow had increased, but not by how much,
they made sure that the maintenance crew
at the oil refinery had plenty of options for
calibrating the dryer’s cycle and reactivation
times. The dryer now has 8-hour, 10-hour,
12-hour, 14-hour and 16-hour cycles,
meaning it can shift at every 4, 5, 6, 7 and 8
hours. Initially, they started it on a 14-hour
cycle. Tt currently runs on an 8-hour cycle,
shifting every 4 hours (Figure 2).
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Fending Off Freezing Conditions

The safety standards governing the oil refinery
had also been raised since 1987. Specifically,
the engineers at Titus had to work with the
refinery to relocate the purge gas ventilation,
which used to vent right at the dryer. The
new safety standards dictated that the CO,
had to be vented at least 20 ft in the air.

However, moving 250 °F CO, up a pipe that

was surrounded by ambient temperatures
as low as 10 °F was a complicated process.
The temperature differential between the
pipe and the surrounding air caused a lot
of condensation, which had to be removed
quickly before it froze the piping. This
coincided with many of the other issues that
the refinery faces during the winter months.

MAY THE

BE WITH YOU.

LARGE OIL-FREE CENTRIFUGAL AIR COMPRESSOR
SOLUTIONS AVAILABLE

RENTALAIR.COM | (iCS ;| 888.RENTAIR

A RELEVANT SOLUTIONS COMPANY
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THE TITUS COMPANY CUSTOMIZES NITROGEN GENERATION AND PETROCHEMICAL

“Keeping an oil refinery running in the winter
time is a very difficult procedure,” Titus told
us. “Typically, the facility’s personnel wrap
insulation around condensate drains or
anything else that has a tendency of freezing
up, and they put a steam hose in there to try
to keep the whole thing from freezing.”

Along the same vein, Titus worked with the
refinery to install a steam trace along the
purge piping, which is small stainless steel
tubing that circulates low-pressure steam.
They then insulated the piping and the steam
trace together, ensuring that the condensate
from the purge line would not freeze. To
address any drainage issues, fittings were
installed on the bottom of the purge piping,
allowing condensate to drain when necessary.

Overall, Titus worked with this oil refinery
closely for more than 27 years, helping them
with both straightforward and complex CO,
treatment applications.

Two-in-One: Tackling Footprint

and Redundancy Demands

We also spoke with James Bowers, National
Sales Manager of Titus Air Systems, about
several custom-engineered nitrogen generator
installations, the first of which involved

a natural gas provider.

According to Bowers, natural gas does not
transport as neatly as liquid oil does. Most
natural gas fields have multiple compressors
that take the gas and boost it to higher
pressures for transportation. In these
applications, nitrogen generators are used in
conjunction with the compressors as a safety
measure, effectively sealing and blanketing
the natural gas.

For this specific job, the Titus engineers

had to design a system that could endure a
rugged marine environment with low ambient
temperatures. In addition, there were tight

airbestpractices.

footprint limitations, and the application had
a 100 percent redundancy requirement. Fed
by two independent 15- to 20-hp compressors,
the nitrogen generators had to provide 20.8
cfm at 95 percent purity for each side.

“In this case, we looked at it and said we
can actually build two nitrogen generators
into one enclosure, making it easier to
install,” Bowers explained. “You get single
inlet and outlet connections, and it takes
up a smaller footprint. It also eliminated the
need to insulate and heat two enclosures.”

Clever Engineering Provides
Impressive Results

The nitrogen generators, which were packed
into one compact 316 stainless steel cabinet,
provided a cost-effective and space-efficient
solution that protected the system from the
marine environment. Stuffing the cabinet with
two nitrogen generators, however, provided
its own set of challenges.

“When you're working with limited space,
you have to come up with clever alternatives
in how you run the piping and membranes,”
Bowers explained. “In this case, there are four
membranes, but they are stacked front to back,
which is somewhat unique.”

The engineers at Titus also had to install
two complete sets of filters, which ran front
to back, as well as two completely separate
electrical systems. There was also the issue
of serviceability.

“You also have to take into account that these
have to be serviced,” Bowers continued. “So,
yes, you want to squeeze a lot into a small

space, but it also has to be accessible.”

The final system can be seen in Figure

3, which visibly demonstrates the clever
design. According to Bowers, each system
monitored its own oxygen, pressure and

temperature levels, and the two separate PLCs
communicated with each other to ensure
redundancy.

Capacity Overkill Requires
Custom Solution

In the midst of a tight-lipped and time-
consuming production process at a submarine
manufacturing facility, the engineers at Titus
made a somewhat serendipitous discovery. The
facility’s nitrogen generation system was sized
for peak demand, which was a relatively rare
event. During normal operation, the facility
would only use one fifth of its capacity.

Specifically, the manufacturer’s total nitrogen
capacity was 800 cubic feet per hour at 99.5
percent purity, which would have required
800 scfm of compressed air. Most of the time,
however, they only needed 17 scfm. On a
24/7 basis, that overkill in capacity would
be gratuitously expensive.

With that in mind, Bowers and his team
devised a creative solution to save the
manufacturer a tremendous amount or
rework and time — in addition to enormous
energy savings.

Staging Nitrogen Modules
Saves Energy Costs

The nitrogen generation system had five
membrane modules, each of which would use
compressed air constantly. In order to limit
its consumption, the Titus team augmented
the design so that the modules could be
staged. With the modification, the secondary
modules are activated only when the demand
for nitrogen exceeds the single module.

“The problem with nitrogen generation is you
need to use a lot of compressed air,” Bowers
explained. “So, the more compressed air
you can shut off — the more you can save.
It doesn’t hurt to have extra capacity — it
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only hurts to consume the compressed air

required for the extra capacity.”

The modified system keyed on the oxygen
content, controlling the solenoid valves

on the inlet to cut off the compressed air
supply. While Titus could have made the
system more sophisticated, they knew

that the facility would either need the

full capacity, or one fifth of that capacity.
So, when the facility shifts to maximum
demand, all of the modules are enabled
— providing the full capacity of nitrogen
to the application. Then, when the oxygen
content begins to creep down, the membrane
modules stage off to reduce the compressed
air demand.

The custom-engineered solution (Figure
4) saved the submarine manufacturer a Figure 4: Custom-engineered nitrogen generator that stages from one to five modules
significant amount of downtime and energy
costs. With everything considered, the simple
payback was a little less than three months.

Customer Loyalty Through
Customized Solutions

From the top floor of a townhome to working
on a global scale, the progression of The
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Titus Company is certainly impressive. Titus
now does much more than distribute and

a technical background, The Titus Company

provides customized solutions for compressed
air and gas systems, nitrogen generation
systems, and membrane dehydration systems.
They also have their own line of small heatless

desiccant dryers and air filters. B3 a s | interested’in
1 Becoming a
For more information, contact Stephen Titus, tel: (610) \ . Dis tri bu tor 2

913-9100, email: setitus@titusco.com; Jim Bowers,
tel: (888) 722-5253, email: James.Bowers@TitusAir.
com; or visit www.titusco.com.
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Centrifugal Air Compressor Basics:
Deciphering Manufacturer

Performance Curves

By Hank van Ormer, Air Power USA, Inc.

> In general, this article focuses on the
operating principles of centrifugal air
compressors, discussing them in simple
terms to provide an understanding of
application limitations and opportunities.
One primary goal is to define often-confusing
terminology, such as “rise to surge,”

9«

stonewall and surge,” “mass flow,” and
“dynamic compression.” This article is not
intended to be an engineering discussion of
the various types and designs of centrifugal
and other air compressors, but rather, a
guideline for deciphering operating curves

and understanding general performance.

Rotary Screw | Reciprocating Centrifugal
400-hp, 2-8tage | 2074acm | 457bhp | 90psig | 2074acim | 453bhp | %0psig
Positive | 3032acim | 537bhp | 125psig | 400 3‘““"; 1954 acim | 456.3bhp | 125 psig
:“m 2012 achm | 569.8bhp | 135 psig c.m, 1884 achm | 453bhp | 135psig
Ak Corstraiaon, (-3%) (+19%) Alr Compressors [9.2%) (£ 0%)
Horsepower follows pressure up of Volume delivered follows pressure up
diown; wohame i relatively stable o down; horsepower it relaively stable |

Table 1: Effect of discharge pressure (not including type of unloading or part load controls)

1. Air is pulled into the compressor stage by
the impeller.

2. Spinning at high speeds, the impeller will
rapidly increase the air velocity.

3. The air then passes through a narrow,
restrictive opening into the diffuser area,
which further restricts the flow in a
predetermined manner.

4. As the air velocity slows down, the pressure
rises and leaves the diffuser area. It then
moves to the next stage or the aftercooler.

Ditadhsr Fomntrrn
1%
B
e n—-—l:: _-_""‘--..\ e
2 "H
a0 10T
o
0%
L
™R TE% T L5 e N ors  BNR iWR
Lo

W Pawar
110
wrF
oA ‘\'H//.
L
Lo e
" m_\.“//’//o;
bt \
BE, 1T
Y
e TR B L Lo R oMk R R
% FLow

Figure 2a: Effect of inlet air temp on discharge pressure
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Figure 2b: Effect of inlet air temp on power

Operating Basics: Positive
Displacement vs. Dynamic
Compression

The most common air compressor in industries
today is the positive displacement type —
rotary screw, rotary vane, reciprocating, and
scroll — in which the inlet compressed air

is mechanically trapped in the compression
chamber and then mechanically reduced in
volume to raise the pressure and temperature
(i.e. piston cylinder).

In a positive displacement compressor,

the required operating power is mostly driven
by flow (cfm), and is somewhat less affected
by discharge pressure, or psig (Table 1).

A positive displacement performance curve
will characteristically be more vertical than
a centrifugal performance curve. This will
produce relatively constant cfm at the available
horsepower.

The centrifugal air compressor, on the
other hand, operates over a range of flows
and discharge pressures. The operating
performance curve is shaped by the selected
individual internal components and affected
by the operating conditions, such as inlet
pressure, inlet temperature, cooling water
temperature, and discharge pressure.

Figure 1 shows the process of dynamic
compression as applied in a centrifugal
compressor operating stage, in which velocity
and kinetic energy are converted to pressure
and temperature as the flow is restricted.
Another term for this process is mass flow —
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the power requirement to deliver the rated
cfm of flow at the rated pressure (psig) is
determined by the weight of the air (some
manufacturers also use the term “density”).

How Outside Conditions Impact
Dynamic Compression (or Centrifugal
Compressors)

The power requirement for the dynamic
compression process, when the internal
design parts are not considered, is basically
dependent on the weight of the air going
through the machine. Ignoring part loads
controls anything else that will increase or
decrease the weight of the air going through
the stages to final flow, and pressure will have
a direct impact on input power.

Increasing the inlet temperature will lighten
the total fixed airflow and deliver less usable
air, or scfm, to the user (Figure 2a), thereby
reducing the input power requirement (Figure
2b). Colder inlet temperatures will produce
the opposite effect.

Reducing the inlet pressure (altitude, negative
compressor room pressure, dirty/poorly
sized inlet filter) will lighten the compressed
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Figure 3a: Effect of inlet pressure
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Figure 3b: Effect of cooling water temperature
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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 Industrial
Products offers you two ways to separate the oil from the water.

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

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

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

Summit

Inclustrial [Procluers
800.749.5823

Distributor Inquiries Welcomed

The Eco-Friendly Oil/Water Separators
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airflow (cfm) that travels through the

stages (Figure 3a). This also results in less
usable air (scfm) at a reduced input power
requirement. Higher inlet pressure will have

the opposite effect.

Increasing the cooling water temperatures
will again have the same “lightening”
effect on the compressed air through the
stages (Figure 3b). It will also reduce the
power requirements, just like the previous

conditions.

The actual net effect of any of these conditions
is dependent on the actual performance curve
and aerodynamic characteristics of the design.
This is also the case of discharge pressure

with a fixed-wheel, impeller, diffuser, or speed

compressor stage.

Increasing the discharge pressure will normally
have the effect of raising the weight of the
compressed air stream through the stages,
which will result in less flow of usable air
(scfm) at the same input power. Lowering the
pressure will often allow more flow at the same
or similar power input. Actual machine-specific

performance is covered later in this article.

Understanding Centrifugal
Manufacturer Operating Curves

Now that we have a fundamental
understanding of the differences between
positive displacement and dynamic
compression, we can begin deciphering the
operating curves of centrifugal compressors.
The data in the following sections will be

discussed in these units of measurement:

Standard cubic feet per minute
(scfm) or Nm?/hr at full and
part loads

Input power in kW

Pressures, either in psig or bar
(only using psia to convert from
icfm/acfm to scfm)

Any activity that lowers the inlet air weight

or mass, such as higher temperature, lowers
pressure after the filter and will reduce the mass
flow, scfm, and input power accordingly. Figure
4 provides samples of typical centrifugal air

compressor performance curves.

As displayed in Figure 4, typical centrifugal
performance curves bring up some new items

9

to address, including “turndown,” “rise to

surge,” and “stonewall.”
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Figure 4: Typical centrifugal performance curves
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Figure 5: Estimated performance curve for full load compressor at 125 psig
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What Causes Surge?

The centrifugal compressor as used in industry
is a dynamic compressor with rapidly rotating
impellers accelerating the airflow. The air
then passes through a diffuser section, which
converts the velocity head into pressure
through flow resistance.

In a dynamic or mass flow compressor like
the centrifugal, the power to compress the air
is basically a function of the weight of the air,
the flow, the volume, the temperature, and the
head or pressure.

Once the impeller is designed and a speed
set, the energy that a pound of air will
absorb when passing through the impeller

is established. This is true despite variation
in inlet temperature, pressure level, throttling,
etc. A pound of air will vary in cubic feet by
temperature and pressure.

A centrifugal compressor, therefore, will deliver
a pound of air with a constant expenditure
of energy — winter or summer. The actual
volume of inlet air to be compressed will vary
for a period of time with the inlet condition

of pressure and temperature.

As more compressed air is produced than
needed, the centrifugal compressor must
unload, or deliver less air to avoid over
pressure. Each centrifugal compressor
has a maximum pressure it can reach

for specific inlet conditions that will cause
the airflow to reverse and surge, shutting
off the compressor to avoid damage from
the resultant vibrations.

Surge is to be avoided (including mini-
surges, since these not only set up potentially

damaging vibrations, but also cause a very high

temperature rise at the eye clearance.)

Defining “Rise to Surge,” “Turndown,”
and “Stonewall”

This is an oversimplification of the surge
action, however, since each unit has a rise

to surge limit or maximum pressure. Turndown
is the percentage below full load flow that
the compressor can run without experiencing
surge. For example, 15 percent turndown
means the unit can run at 85 percent flow or
higher, as equipped without hitting surge. At

greater turndown, it will be close to or at surge.

At some point, as the discharge pressure
falls and the airflow through increases at full
load, the physical limitations will not allow
more air through the stages — this point is
known as stonewall. Continued operation at
or beyond this point can cause such high flow
rates with greater pressure differential that
the impellers will not totally fill the vane areas

and a cavitation-like action will occur, creating

another type of surge with damaging vibrations.

Operating at surge will set up high vibrations
and, if not eliminated, can have a negative
impact on the mechanical integrity of the unit,
leading to premature failure. Most centrifugals
are equipped with vibration monitors and will

shut down to avoid this condition.

As the pressure falls and the compressor
approaches stonewall, the increase in flow
becomes very minimal, and the falling
discharge pressure continues to lighten the
airflow through the stages, reducing the input
power. The most energy-efficient point on

many centrifugals is just before stonewall.

Lowering
Operating Costs
and Improving

Reliability,
One Customer
at a Time.

THE CHALLENGE:

Production shutdowns at

an automotive component
manufacturer were routine
due to the plant’s rotary screw
compressors failing to deliver
the required air capacity.

SOLUTION:

Employing one FS-Elliott
centrifugal compressor to
replace three rotary screw
compressors resulted in annual
energy and maintenance savings
of over $100,000.

Providing a compressed air
system that outperforms
customer’s expectations is
what we do best. Visit fs-elliott.
com/casestudies to learn

more about the FS-Elliott
customer experience.

A\ FELLIOTT

+1724 387 3200 www.fs-elliott.com
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Using Manufacturer Performance

Curves to Develop Projected Operation

Efficiency

With an understanding of the terminology
unique to centrifugal air compressor
performance curves, you can develop a
predictable and probable actual projected
operating efficiency based on a manufacturer’s
performance curve. Figure 5 provides

a representation of a sample manufacturer
performance curve.

Before delving into the curve, however, a few
things need to be outlined:

> Without known operating
and site conditions, assume
the standard CAGI operating
conditions of 68 °F, 14.5
ambient pressure and 0%

>

relative humidity with site
conditions of 95 °F, 14.5 psia,
and 60% relative humidity.

The pressure (psig) is clear.

The flow (cfm) is not clear —
most likely it is acfm or icfm
when scfm is not stated.

Power is in BHP (compressor
input shaft horsepower) and
not motor input horsepower.

The current new motor is
probably a 500-hp class
induction motor with a .94
ME (motor efficiency). This

is not specific, but the data is
necessary to accurately profile
the compressor.

Using Figure 5 as presented, the centrifugal
compressor delivers:

> 2050 cfm at 125 psig at 430 hp
(x.7457 = 321 kW) = specific
power of 6.39 cfm/kW

> Turndown 1535 cfm at 125 psig
at 345 hp (x.7457 = 257 kW)
=5.97 cfm/kW

The Caveat: Converting Measurements
for Consistency

However, there are holes in these results,
which include:

> The icfm/acfm should be scfm

> The calculated compressor
shaft horsepower is accurate
as converted to kW, but it

ICFM/ACFM to SCFM Create a Multiplier:
Site Condition | Standard scfm (°F to °R = + 460)
g i 100 = (14.2 - .494) x 528°R
0%°F 68°F 145 x555°R
14.5 psia 14.5
Filter loss .3 psia
E 100 = .899 or .90 multiplier
60% RH 0% RH
80°F water 80°F Water
2,050 acfm is equal to 1,845 scfm
Therefore: ,
1,535 acfm (turndown) is equal to 1,382 scfm

Developing Site Data:

e 14.5psia - .3 psia inlet filter loss =
14.2 - 494 particle pressure of water vapor
removed from 95°F air at 60% RA.

« 460°R + 68°F = 528°Rankine
460°R + 95°F = 555°Rankine
For °C (centrigrade) use Kelvin, not
Rankine, by adding °C + 273°K

Table 2: Establish a multiplier of .90 to convert icfm/acfm to scfm

Original Projection | More Accurate Projection | Discrepancy
Full load flow 2,050 cfm 1,845 scfm
Full load input kW 321 kW 341 kW
Specific power cfm/kW 6.39 cfm/kW 5.41 scfm/kW 15%
Turndown flow 1,535 cfm 1,382 scfm
Turndown input/kW 257 kW 280 kW
Specific power cfm/kW 5.97 cfm/kW 4.94 scfm/kW 17%

Table 3: Input power to motor results comparison
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doesn’t take into account
any drive motor loss.

> The ME (motor efficiency)
is .94 a, 6% loss at full load
— a larger loss at turndown.

Table 2 addresses how to convert the icfm/
acfm to scfm for comparative purposes.

Input Power to the Motor

To convert BHP (compressor shaft) to
projected electric motor input kW, use:

> Input KW = (BHP) (.745) + ME

— Projected motor ME = .94
at full load

— Projected motor ME = .92
at turndown

> The projected input power
will be:

— TFull load: (430 BHP)
(.7457) + .94 = 341
input kW

— Turndown: (345 BHP)
(.7457) = .92 =280
input kW

After the conversions have been completed,
the results in Table 3 demonstrate that the
projections can be misconstrued.

When results like this are misconstrued, it
may or may not be intentional. The point is to
show the importance of detail when evaluating
an existing compressor or reviewing several
centrifugal units (in addition to other types).
It is best to understand and equalize all the
various OEM operating performance curves
to be able to make an informed decision.

Using Centrifugal Operating
Performance Curves to Optimize
the Fit to Your System

Working with the OEM supplier(s) and their
operating performance curves effectively
will help to develop a successful application.

In order for the user to provide the OEM
supplier the appropriate data, the user should
be familiar with the information presented
to fully understand and ask for the important
additional data.

Here are a couple important questions that you
should ask:

> What are the operating
characteristics of the impeller/
diffuser with regard to surge
point, turndown, specific power
full load, etc.?

> What is the next set of operating
characteristics for a standard
impeller/diffuser for more
turndown capability? (Probably
a higher pressure)

> What are the cost and savings
benefits of inlet guide vanes

(IGV) as opposed to a standard
inlet butterfly valve (IBV)?

Lessons Learned

In summation, this article was written to
identify and explain the definitions behind
centrifugal performance data and its
importance. With this information, the user
can work with their local OEM supplier and/
or technical engineering groups to select and
properly apply a unit to fit the specific site
conditions in an optimum manner. 8P

This article was adapted from Centrifugal Training
Materials provided by Air Power USA. For more
information, contact Hank van Ormer at hank@
airpowerusainc.com, or visit www.airpowerusainc.com.

To read more about Air Compressors,
please visit www.airbestpractices.com/
technology/air-compressors.

.
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L Systems Approach
= S Helps Rockline Industries &=

'|

> Rockline Industries is one of the largest
global producers of consumer products,
specializing in wet wipes and coffee filters.
The company contacted the Arkansas
Industrial Energy Clearinghouse after
identifying that the compressed air system

in their Springdale, Arkansas facility was a
potential source of significant savings. Experts
from the Clearinghouse then began working
with Rockline Industries, representatives

of the electric utility, and a local compressed
air vendor to perform a complete evaluation
of the system.

The case study presented below provides
the results of a “systems approach,” which

evaluated both the supply and demand

sides of the system to develop the most cost-
effective solution for providing high-quality
compressed air to the manufacturing processes
(1). The main goals of the project were to
increase reliability, decrease maintenance,
and decrease operating costs of the
compressed air system, all while maintaining
the quality of the compressed air. Rockline
Industries was also incentivized by the electric

utility representatives based on energy savings.

Overall, the project included piping retrofits,
equipment upgrades, pressure control
changes, and compressor retrofits. The team
also provided measurement and verification
of the overall project savings.

Figure 1: Schematic of the Original System Configuration

airbestpractices.com

The Importance of the Systems
Approach for Compressed Air Analysis

The component-level approach is often taken
to improve a compressed air system, and it
typically involves very specific, short-payback,
and easily quantifiable measures (i.e. replacing
an old compressor with a more efficient one).
The Department of Energy and the Compressed
Air Challenge, however, advocate a systems
approach as the best practice for analyzing and
improving a compressed air system. According
to those organizations, the systems approach
“requires not only addressing individual
components, but also analyzing both the supply
and the demand sides of the system and how
they interact” (1).

The systems approach includes the following
5 micron
inlet filters Desiccant — steps:
outlet filter
- - 1. Establish current conditions
Compressor #1
150hp 2. Determine process needs
fully
loded 3. Gather baseline data
Lo 100-110
psig 4. Develop potential energy efficiency
3" black iron Pressure/ measures
Compressor #2 header loop flow
controller
150 hp 5. Evaluate financial and technical
o 1 Y v conditions
loaded
6. Implement measures
60-80 é—_g] A* so-80
psig @ psig e
@ 7. Gather verification data
Robots 5 | Positioners Other
8. Continue to monitor and assess
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The systems approach can be more costly
and time-consuming, but it has the potential
to optimize the overall performance of

the compressed air system. It also offers
the opportunity to implement more savings
measures by subsidizing some measures
with the savings from others.

Systematically Analyzing Compressed
Air Supply and Demand

The existing compressors at the facility were
identical 150-hp, single-stage, load/unload
rotary screw compressors. The specific
efficiency of these compressors was rated
by CAGI as 18.7 kW/100 cfm at full load (2),
and each of the compressors was capable of
producing 678 acfm. Baseline energy usage
collected by data loggers indicated that one of
the compressors ran at nearly full load, while
the trim compressor loaded and unloaded
to control system pressure (Figure 2).

The cut-in pressure for the trim compressor
was set to 100 psig, and the cut-out pressure
was set to 110 psig. The compressor room
contained two wet storage tanks, with a total
capacity of 1800 gallons. A heated desiccant
dryer was also located in the compressor
room. Dry air was sent into the plant to a
2000 gallon dry storage tank, which typically
remained around a nominal 100 psig. There
was also a pressure/flow controller located
between the dry storage tank and header
loop, but the pressure controls were set

to maintain maximum pressure downstream
of the controller, essentially bypassing it.

The distribution system consisted of a 3-inch cast
iron pipe header loop, which supplied air to all
of the end uses in the facility. The main header
connected to diaphragm pumps with separate,
unregulated drops. There are 12 of these pumps,
which are used to move lotions and other fluids.
On average, each pump was being replaced
about every 2 months, largely due to mechanical
failure caused by over-pressurization.

—_— Compressor 1—— Compressor 2

150 -

6/2912

e/2a12 613012 mnz2 a2

Figure 2: Baseline Data Log of the Existing Compressed Air System
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Figure 4: Diaphragm pump header regulated to 55 psig

Reducing Leaks and Eliminating
Downtime with Aluminum Piping

The project began by replacing the 3-inch
black iron header with a2 90-mm aluminum
piping system. The old header was more than
20 years old, and the iron pipe had degraded
over time. When a recent air compressor event
sent oil into the header, the entire plant was
shut down for several hours while the bulk

airbestpractices.com

of the oil was drained from the piping. When
the system started back up, the plant had to
deal with excess oil in the system, which was
trapped in the pores and rough surface of the
degraded pipe.

The new piping system (Figure 3) was
selected because the aluminum pipe will not
corrode over time. In addition, the time to
install the aluminum piping was significantly

less than the time it would have taken to
install a new threaded or welded steel piping
system, thanks to slip fit connections. Lastly,
a properly installed aluminum piping system
should theoretically never leak, while iron
or steel pipe undoubtedly will.

Optimizing Diaphragm Pumps

to Reduce Demand

The company turned to a local compressed
air vendor to properly size and configure the
pumping system. They focused on improving
the reliability of the pumps, thereby reducing
the annual maintenance costs associated with
replacing failed pumps.

Diaphragm pumps are typically rated for a
maximum pressure input. This is the pressure
at which it is safe to operate the pump.

The pumps also typically have a minimum
input pressure, which is the pressure below
which the pump may stall or cease to operate
properly. The pump speed changes with
pressure, and the pump flow rate changes
accordingly. Therefore, the pump speed and
duty can be significantly reduced, saving energy
at the cost of time.

If the time penalty is acceptable, then the
pressure reduction can yield a significant
savings. The company decided that they could
reduce the line pressure from 100 psig to 55
psig with no negative impact on production
(Figure 4).

Flow Controller and Booster Help
Reduce Plant Pressure

The existing system’s average pressure

was 100 psig, which included about 5 psig

of drop through the treatment equipment,
and a 10-psig differential from the load/

no load controls. This meant that while the
compressors were modulating between 100
and 110 psig, the header was seeing a pressure
range of 95 to 105 psig. The additional
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pressure drop of 5 (or more) psig from the
last “dirty thirty” (3) meant that end uses
were receiving about 90 psig before the trim
compressor loaded, and about 100 psig
before it unloaded.

The highest pressure end use in this facility
includes a set of electropneumatic positioners
for pneumatically actuated control valves.
These positioners become unreliable when
the supply pressure drops below about 90
psig. If one of the positioners fails on low

air pressure, it could cause a production line
to shut down or generate scrap products. The
header pressure was apparently set to provide
a minimum of 90 psig to these controllers.

Most of the end uses in the facility, however,

1

were regulated in the range of 55 to 80 Figure 5: Pressure/flow controller regulating plant pressure to 85 psig (bottom view with tank shown)

psig. The intrinsic air consumption of the

The 37th annual Industrial Engergy Technology Conference is
the leading conference for industrial energy managers,
corporate energy managers, and-real-world industrial
efficiency projects. Presenting technology and research for
reducing waste and energy use in industry.

“It is the best conference from an industry point of view.”

"Good exposure. Good way to keep up to date about trends
and the state of energy.”

Texas A&M University and Louisiana Department of Natural www.ietc.tamu.edu

conferences@esl.tamu.edu

Resources 979-862-8480
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Figure 6: Final Compressed Air System Configuration

electropneumatic positioners is zero cfm (4),
since their method of operation is to position
an actuator. As long as the actuator is in the
same position, no air is consumed. This is
the definition of a “flow static” application,
which made it a perfect candidate for a
pressure booster. A 2:1 pressure booster
regulator (5) was installed at the bank

of positioners, and set to an operating
pressure of 95 psig, ensuring sufficient
supply pressure for the devices. The plant
header pressure could then be dropped to
85 psig, allowing for a 5-psig drop to the
end uses regulated to 80 psig. Plant pressure
is regulated by the original pressure/flow
controller (Figure 5).
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Figure 8: Average Power Recorded for the New System
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New VSD Air Compressors Improve
Energy Efficiency

Rockline Industries installed two identical
200-hp, 115-psig-rated, VSD, single-stage,
lubricant-injected rotary screw compressors.
The company chose these compressors so

it could operate one compressor normally,
with the second compressor acting as a 100
percent redundant backup.

The new compressors have a specific
efficiency as low as 19.0 kW/100 cfm at

full operating pressure, with slightly higher
values at full flow and full turndown. They are
slightly less efficient at full load than the old
compressors, but thanks to VSD technology,
they are substantially more efficient at part
load than the original compressors.

Analysis of the logged data from the old
compressors (Figure 2) shows that the
lead/lag control scheme yielded an overall
specific efficiency of around 21.8 kW/100
cfm. Analysis of logged data from the new
compressors demonstrated an overall specific
efficiency of 19.4 kW/100 cfm.

Figure 7: Mist eliminator filter and associated piping
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Storage and Piping Changes Reduce
Footprint and Maintenance Costs

The two wet storage tanks were removed
completely from the compressor room. While
this is not a common measure, it made sense
in this case. With VSD compressors, the added
system volume increases the ride-through time
available if the main compressor unexpectedly
goes offline and the backup has to start (6),
but there is no energy efficiency benefit.

The added storage capacity also came with

a significant number of valves, fittings, and
potential maintenance issues. Removing these
extra tanks simplified the compressor room
piping (Figure 7), eliminating the pressure
drop associated with them. It also eliminated
the need for the two extra ASME pressure
vessels to be annually inspected and certified.

Removing the wet storage tanks also created
space for a mist eliminator filter (Figure 6).
This 10-micron filter has no measurable
pressure drop, and removes a significant load
from the 5-micron filters that are required
upstream of the desiccant dryer. This large
filter will reduce the maintenance cost for the
5-micron filters by extending the time between
required cartridge replacements. Alternatively,
if the 5-micron filters are serviced at the same
intervals, the pressure drop will be reduced
due to the reduced loading.
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Figure 9: Compressed Air Energy Intensity

Using Data Loggers to Analyze
the Results

Data loggers were also deployed to measure
the energy consumption, and production data
was analyzed to determine the energy intensity
of the new system. The average power of

the old system was 168.8 kW (Figure 2). The
average power of the new system was 121.5
kW (Figure 8). While this difference in average
power is not representative of the actual energy
savings because of differing production levels,
the actual energy savings can be more closely
estimated by calculating the energy intensity, or
energy per unit of production, for each period.
The calculated energy intensities were 8.432
kWh/1000 ea. for the old system and 6.982
kWh/1000 ea. for the new system (Figure 9).

An annual energy savings of over 242,000 kWh
was achieved, representing about 17.2 percent
of the baseline compressed air energy usage.
The average power was also reduced by 47.3
kW between the two logging periods, so the
annual demand savings is likely on the order
of 500 to 600 kW-mo/year.

The 17 percent savings includes the energy
efficiency improvement of the compressors,
which was about 11 percent, as well as a
reduction in compressed air consumption
from the diaphragm pumps, which was about
1.4 percent. The change reduced compressed
air use by about 17 percent and reduced
annual pump replacement costs by a projected
$4,900 annually.

The other 4.8 percent of the baseline

system energy usage was saved through the
combination of the reduction in artificial
demand due to the header pressure reduction
and the decreased friction in the new
aluminum piping. At an average cost of $0.072/
kWh, the project reduced the annual utility
cost by just over $19,000.
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Figure 10: System Energy Breakdown

The maintenance savings detailed above
amounted to an annual savings of nearly
$7,000. When all four stages of the project
were considered, and the utility rebate
included, the total cash outlay for the company
was just over $70,000, which yielded a simple
payback of just less than 3 years. [

To read more articles about Sysfem
Assessments, please visit http://www.
airbestpractices.com/system-assessments.
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By Ron Marshall for the
Compressed Air Challenge®

> Vale, located in Thompson, Manitoba,
Canada, has reconfigured a system of large
turbo compressors in their mining, milling,
smelting and refining operation, and gained
very large energy savings through a series

of improvement projects. In addition, these
projects qualified for some significant financial
incentives from their local power utility. Vale

is a large, multinational mining company with
headquarters in Brazil. Vale’s operations focus
on the production of iron ore, coal, fertilizers,
copper and nickel. The Thompson Manitoba
operations consist of mining, smelting, milling,
and refining of nickel in a 250-acre complex
that employs 1,500 people.

Compressed Air Auditors Assess
Vale’s Facility

The compressed air for the site is produced in
a central powerhouse with utilities piped to the
various separate buildings within the complex.
When new, the 100-psi compressed air
system at the site consisted of five large axial
compressors, ranging in size between 5760 hp
and 2500 hp. In the past, the total compressed
air production reached levels of 48,000 cfm,
consuming 9.3 MW of power.
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Throughout the life of the site, the operating
conditions have changed significantly. As the
mines became fully developed, compressed air
flow required for production operations peaked,
leveled off, and then started to fall. Leakage,
however, grew over time due to aging pipes and
failing equipment. In the mid ‘90s, Vale, which
was called INCO at the time, suspected that
their compressed air system was not running
at optimum efficiency levels and called in some
expert compressed air auditors. At that time, a
new mine was starting up and the powerhouse
superintendent was faced with some new load
that would exceed the capacity of his existing
system. The purchase price of the required new
production equipment would cost millions.

Surprising Audit Results Bring Greater
Awareness to Compressed Air Use

The powerhouse management was very
surprised by the audit results. Of the average
flows, more than half was being wasted due to
leakage and inappropriate use. Among other
things, the auditor recommended formulating
a strategy to find and repair leaks in various
areas, and installing monitoring instruments
to track the compressed air flow to the various

~MPRESSEDAIR |
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usage areas. The powerhouse superintendent
went one step further; he started charging
the users for compressed air — something
that immediately raised the awareness of the
high cost of compressed air among the other
superintendents. In order to reduce their
costs, leakage repair efforts were started with
immediate results. Within a few months, the
average compressed air flow dropped in half,
reducing the total system cost significantly,
but also releasing compressed air production
capacity. This effort allowed Vale to defer the
very expensive purchase of compressors for
the new mine.

Eliminating Blow Off with Better
Controls and New Trim Compressors

The auditor also recommended a controls
upgrade for the turbo compressors to make
the operation more efficient. These units were
outfitted with sophisticated PLC controllers
that increased the compressor turndown
range. Turbo and centrifugal compressors
have a region of operation where the internal
flows in the compression elements become
unstable when the compressors are producing
flows that are less than full load. Surging can



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

COMPRESSED AIR
EST PRACTICES

Brhe g a8 ey

AINABLE MANUFACTURING FEATURES 05/15

-

Fundamentals
of Compressed
Air Systems WE

(web-edition)

hafasmitih il

Chddrivtd 1 Troedi

cause damage to the compressors. Better
controls allow the compressors to turn down
more without surging and keep the units away
from inefficient blow off control. Blow off
control is where the compressors are false
loaded to keep the units from surging. Blow
off is inefficient because compressed air
that has already been produced is released
to atmosphere, wasting the power that was
required to compress it initially.

Vale's system had three very large compressors
with capacities between 25,000 and 18,300 cfm.
These were configured as base compressors,
feeding most of the required compressed

air. Two other smaller 9000-cfm compressors
were used as trim compressors. If the facility
needed more compressor capacity than one
large base compressor produced, the smaller
trim units were started, which consumed
much less power than starting another large
compressor. Unfortunately, as time passed the
trim compressors started to fail and the only
remaining alternative was to run two large
compressors, with the units running in blow
off mode. This inefficient operation significantly
increased the compressed air costs.

o
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Learn More About System Optimization

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

To improve the situation, Vale’s engineering
group initiated a project where the old trim
compressors would be replaced with a bank
of four 500-hp, 2500-cfm screw compressors.
The new compressors were purchased with

a control system that could be coordinated
so that only the required compressor capacity
would run at any one time. The units are
efficient two-stage units with variable capacity
controls. This installation allowed the
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Diagram 1: Excerpt from original audit showed the scale of the very large original system (Audit done by Scot Foss)
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Best Practices for
Compressed Air
Systems Second

Edition
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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.

Learn More About Leakage Repair

J

compressed air system compressors

to exactly match the demand, eliminating
the blow off control. The resulting efficient
operation saved an average of 1300 kW
over running two large compressors, yielding
a power costs saving of $530,000 annually.
The utility incentive for this project maxed
out at $250,000.

Two are Better than One: Replacing
Vale’s Largest Turbo Compressor

The system ran in a very efficient manner
for a period of time until the largest turbo
compressor, Unit 5, suffered a catastrophic
failure. The compressed air demand at the
time was such that the largest of the turbo
compressors and the trim capacity was just

Figure 1: Four large, two-stage, water-cooled compressors with spiral valve control are used as trim capacity.

airbestpractices.com

enough to satisfy the compressed air demand.
Running any of the smaller turbos did not
provide enough capacity, requiring a second
large turbo compressor to be put online. This
operation was a step back from the previous
mode of operation and decreased the system
efficiency. Repair of Unit 5 was estimated at
higher than the price of new compressors. A
cost benefit analysis showed that purchasing
new compressors was the most cost-effective
solution to the problem.

Rather than purchasing one new large
compressor as a replacement, the Vale
powerhouse superintendent decided on

two smaller units that totaled the equivalent
output of slightly less than Unit 5. These
units were purchased with controls capable
of coordinating the operation between units
so they would share the load and keep the
operation away from the wasteful blow off
region. Inlet guide vanes were selected as an
option, which extended the turn down range
of the units, making overall system efficiency
better. The units were purchased with
airless drains for each stage to eliminate
compressed air waste. The inlet of these
compressors draws cool compressed air
from outside, increasing the throughput of the
compressors during cold weather operation.
The units have been outfitted with individual
flow meters so the performance of the

units can be monitored to ensure conditions
remain optimum.

Once the new units were started up, the
compressed air system efficiency returned to
normal. In fact, some additional savings were
gained since the two new compressors are
more efficient than the old unit. An additional
100 kW of power savings has been verified,
qualifying for a $200,000 compressed air
incentive from the power utility.
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Wintertime Operation Requires
Hybrid Dryers

The Vale site was one of the first installations
of hybrid-style air dryers in the early ‘90s.
Hybrid-style dryers are a combination of
refrigerated and externally heated blower style

desiccant dryers. The type purchased by Vale
runs on an 8-hour cycle and is controlled
by dew point sensors.

The general compressed air produced by the
powerhouse is not dried, but the piping in the
smelter is exposed to freezing temperatures in
winter, requiring desiccant dried air. This level
of compressed air quality is not required in
warmer weather. Use of the hybrid dryers allows
the less expensive refrigerated quality air to be
used in spring, summer and fall seasons where
freezing temperatures are not encountered. In
winter, the desiccant dryers are activated, adding

power costs for the heaters and blowers used to

regenerate the desiccant, but eliminating freeze- Figure 2: Replacing the old Turbo 5 with two new compressors has saved a significant repair bill, and has made
up problems in the smelter. The dew point the system more efficient.

controls delay heater and blower operation until
necessary, reducing the overall operating cost
substantially during partial loads compared to a
fixed-cycle heatless desiccant style arrangement.

The Benefits of a Competent
Compressed Air Auditor

Vale has proven that substantial savings and
deferred capital costs can be gained by having
a competent auditor take a close look at

the complete system. The awareness of the

compressed air waste and how the compressed
air is being produced can spur action that can
gain some excellent financial benefits. Good
compressor control can minimize operating
costs, especially when combined with
compressed air demand reductions. E3

To read more System Assessment
stories, visit www.airbestpractices.com/
\_ system-assessments.

Figure 3: Hybrid-style dryers are used onsite to condition the air for the smelter. This is the 10,000 cfm rated
refrigerated part of the combined refrigerated/heated/blower desiccant unit.
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Festo Introduces New Series of NAMUR Valves

Festo recently introduced the VSNC series of NAMUR valves, which
replaces two existing products for NAMUR valve applications. With
multiple coil options, including Class I, Division 1(FM) or intrinsic
safety, the VSNC is an excellent fit for ordinary environments and

hazardous locations alike.

NAMUR valves attach to the side of a single or double acting
actuator in a process application. By applying a voltage to the
solenoid coil, compressed air either opens or closes the valve
connected to the actuator. By implementing a NAMUR valve, the
effort and exposure of additional tubing is eliminated, as the valve

is mounted directly to the actuator.

The VSNC is a strong competitor in price, durability, and
environmental tolerance. Available as one unit for 3/2 and 5/2
functionality, the switchable seal doesn’t require the storage of
additional parts to convert the configuration from one operation
to the other. Available in 5/3 options, the VSNC can be used for
positioning applications and can be ordered with the mid position
as closed, pressurized, or exhausted.

Offering two body types, the VSNC is available with either a brass

or stainless steel tube. The higher end model features an aluminum
body and a protected exhaust. Festo also offers the coil and the valve
as one piece, and all models are available with either 1/4" G or NPT
threads. Another feature of the VSNG is the rebreather function that
routes treated air from port 3 to the spring chamber. This function
enhances the life of the actuator by using clean air instead of air

from the environment, which often contains dust and contaminants.

For more information, visit www.festo.com/us.

ENMET Releases New Gas Sampling Monitor

The GSM-60 is a microprocessor-based gas monitor especially
designed for use in industrial process, aerospace, pharmaceutical
and semiconductor applications. The system incorporates an internal

sample draw pump and gas sensors.

The instrument can be custom configured with both internal and
external sensors for monitoring a combination of gas parameters,

including VOCs, dew point, oxygen and CO,, or a number of other

airbestpractices.com
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range of -58 °F to +68 °F (-50 °C to +20 °C). It is the latest
addition to the Kahn Instruments portable hygrometer family and

target gases including O,, HE, HCl, Cl,, etc. As an option, this versatile
monitor can also be connected to a wide range of remote 4-20 mA
toxic or combustible gas sensor/transmitters.

For more information, visit www.enmet.com.

Kahn Instruments Announces New Portable Hygrometer

Kahn Instruments, Wethersfield, CT, a leading manufacturer

of advanced moisture-measurement instrumentation, is proud
to announce the new Easidew Plus Portable Hygrometer. The
Easidew Plus Portable is a faster responding, lower priced, easy-
to-use portable instrument for the measurement of dew point in
compressed air and other gases over the dew point measurement

complements the HygroPort Portable Hygrometer and HygroPort IS

Portable Hygrometer.

New and improved features include:

Y]

The measurement accuracy
of the Easidew Plus
Portable is +3.6 °F, and the

Rapid spot check measurements to -58 °F dew
point

T95 response to -31 °F in less than 10 minutes

Line pressure or atmospheric pressure dew point
measurement

Rugged NEMA 6 (IP68) polypropylene enclosure
with carrying handle

Integral stainless steel sampling system with
particulate filter
and sample tubing

Rechargeable,
long-lasting NiIMH
battery pack —
operates up to 16
hours between
charges

airhestpractices.com 45
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instrument can measure dew point at pressures up to 4350
psig. The Easidew Plus Portable can be used in many moisture
measurement applications, including compressed air monitoring,
industrial gas manufacturing, instrument air verification, plastics

drying, and metal heat treating.

For more information, visit www.kahn.com.

Wahl Instruments Introduces New Thermal Imager

Wahl Instruments, Inc. recently announced its new ultra-high
sensitivity Wahl Heat Spy 170 thermal imaging camera. Useful in an
array of applications, the Heat Spy 170 is beneficial for electricians,
plumbers, building inspectors, facility managers, and MRO
employees in a variety of industries.

displayed thermally over the visible image to orient your thermal
view with visual landmarks.

Take advantage of the 170’s thermal and visible video recording
feature to document your temperature surveys as video or image
files in any of the four viewing modes, including visible, thermal,
SpyLite™, and Picture-in-Picture. Files are stored on the included
8-GB Micro SD card. Use the Bluetooth connectivity feature to
transfer files to your PC, manage imager settings and files, or view
live video output. Connect a Bluetooth headset to record and play

back audio image annotations hands-free.

The 170 Heat Spy has a 384 x 288 detector for more than 110,000
individually calibrated pixels, with a thermal sensitivity of < 0.04 °C

to distinguish even minimal temperature differences. Coupled with

the high resolution 640 x 480, 3.6” LCD touch screen display, the

Wahl Heat Spy 170 Series Imagers now feature SpyLite™ thermal view
170 presents a clearly defined image that is excellent for inspections

to reveal only the temperatures above or below a set point. Overlaid

on the visible light image, SpyLite™ emphasizes only the temperatures AT AT IS,

of interest in the scene. Use this unique feature to draw attention to Heat Spy 170 imagers have a 25° x 19 field of view with a 3.2

specific concerns or areas requiring further assessment. Utilize the Megapixel CMOS image sensor for visible light images. Enhance the

Picture-in-Picture setting to display all temperatures in the scene functionality of your camera for your specific application by adding
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an additional lens — two

additional wide-angle lenses
(0.5x and 0.25x) and two
additional telephoto lenses
(2x and 4x) are available
separately. Integrated dual
LED bulbs can be used as
a flashlight when needed to
produce clear, well defined
images, even in low-light
conditions. The built-in
laser pointer allows the
user to pinpoint the area
of interest on screen or

determine the location of

a potentially hazardous

hotspot.

The 170 Series housing is impact-resistant and designed to
withstand a 2-meter drop for dependability with daily use in rugged
environments. For extra protection, the 170 Series includes Spy-
Care, our No-Fault warranty. The 170 Series Heat Spy is available
through Wahl Instruments, Inc. and its network of domestic and
international distributors.

For more information, visit www.palmerwahbl.com.
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Sustainable Energy Savings with Compressed Air Best Practices®

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

in multi-factory companies.

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

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

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

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

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

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

To subscribe visit airbestpractices.com
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Job & Product Marketplace
Advertising Information

Reach 13,000+ readers of
Compressed Air Best Practices®
Magazine with Marketplace Ads
every month! Job Marketplace
ads are also placed for one month
on www.airbestpractices.com and
promoted in our three monthly
e-newsletters.

Ad dimensions are 2.36" wide x 3.91"
tall. We can help you design the ads.
Send us your logo, product photo, and
text to anna@airbestpractices.com. We
recommend 20-50 total words of text.

Prices are $300.00 per Job
Marketplace Ad and $350.00 per
Product Marketplace Ad ($300 if 6 or
more ads are placed). Contact Rod
Smith at rod@airbestpractices.com to
schedule your Marketplace Ads.

JTHE MARKETPLACE
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JOBS TECHNOLOGY

SALES MANAGER

The Titus Company, a growing family business
specializing in compressed air systems and
products, headquartered in Morgantown, PA, is
seeking a Sales Manager to increase sales and
provide leadership to the department ensuring
profitable growth for the company. Successful
candidate will have a proven track record in
effectively increasing sales, developing people/
teams and leading marketing & business
development efforts.

This professional individual will work to

meet strategic objectives, bring an innovative
hands-on approach to sales, and have a
strong understanding of finances and budgets.
A minimum of 5 years sales management
experience required. Chemical/Industrial/
Electrical/Manufacturing industry knowledge,
specifically nitrogen & industrial gases, a plus.
An engineering degree, bachelor’s degree or
equivalent experience in related area desired.
Computer proficiency and ability to understand
technical information essential.

Please provide a letter of qualification
and resume to our consultants:
www.northgroupconsultants.com/jobs

ASSOCIATION OF INDEPENDENT
COMPRESSOR DISTRIBUTORS

“The AICD is open to all independent compressor
distributors and is committed lo serving the
compressed air industry through education,
energy conservation, and best business practices.”

The 2015 annual meeting will be held at the
spectacular Gaylord Texan Resort, in Grapevine,
TX, May 17-19. Membership is up over 20% this
year. Come and see why.

Membership Benefits Include:
e Annual meeting includes a business focused,
practical, high value speaker program.

e Ford Motor Company Customer Association
Incentive program offering fleet discount
pricing on new vehicles.

e New members will receive 2 free registrations
to attend the annual meeting.

Contact Kasey Gould,

Administrator, at ALCD.
2icd2015@gmail.com -?
or visit www.aicd.org =

AIR COMPRESSOR
TECHNICIAN

Great opportunity to work in a relaxed
environment. Looking to hire a self-
motivated, experienced (2 to 3 years
minimum) air compressor technician
that wants to advance. Initial scope

of work to include PM Maintenance,
troubleshoot, and repair reciprocating
and screw type air compressors
(typical 15HP to 50 HP) for a
non-industrial clientele in Houston,
Texas. Ability to perform air audits is
a plus. This opportunity could advance
to a Department Manager. Send
resume to ts@sosequip.net or fax

to 713-637-4326.

ACEDRAIN Series

We set the standard, because we make the
best products. ACEDRAIN

I Features for Condensate Drains

- Zero air loss

- No electrical power

- See-through sightglass

- 14.7 ~ 235 psig operating range.
- Alarm indicator

- Test handle connecting ball valve E Er
- Resistant to large particles
- Auto-cleaning system [=]
CE acedrain11@gmail.com
Ex NS Z ]
www.acetrap.com

airbestpractices.com
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High Efficiency
Compressor Controllers

Save Energy controlling ="
up to FOUR compressors
and qualify for Utility
Rebates.
 Automatic Lead/Lag Control-up
to FOUR Compressors
Accurate Pressure Control with
Pressure Transducers
Compressors and Vacuum Pumps from
1to 250 hp

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

=

SAMMUEL

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

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

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

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

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

CGall: (715) 504-2400

www.samuelpressurevesselgroup.com

50 airbestpractices.com

S -Anether Innovative
“€nergy Saving Solution”

COMING SOON!

Think...

MTA USA, LLC
Industrial Process Chillers and
Compressed Air Treatment Products

25 John Glenn Drive, Suite 104
Amherst, New York 14228 USA

(Tel.J +1 716 693 8651 E
\ P MTA

(Fax) +1 716 693 8654
Cooling, conditioning, purifying.

@THE MARKETPLACE

Zero Air Loss?

/.‘I@“ -,

Many Solutions.

Wide Range of Energy-Saving
Zero Air Loss Condensate Drains
In Stock. Same Day Shipment.

midwest control

“The preferred source for air compressor
and pneumatic system components.”

www.midwest-control.com
(800) 304-5599

&n intech industries company

www.mta-usa.com

TESEO

Aluminium Pipework

Aluminum modular piping for
compressed air, nitrogen
and vacuum (% “- 4 12")

Heavy-duty 100%
aluminum pipe & fittings

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

Seeking master
distributors

in uncovered
regions in the
Americas

25 vears of wastewater industry
excellenes

In excess of 7,000 systems in
operation worldwide

Heavy-duty Trilobe PD
and Turbo Blowers



http://www.samuelpressurevesselgroup.com
http://www.unitedblowerinc.com/
http://www.airbestpractices.com
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‘ ‘ Plan to Attend....www.energyevent.com
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DYNAMIC 2015

The West Coast Energy Management Congress (EMC) is the largest energy conference and technology expo held on the U.S.
West Coast specifically for business, industrial and institutional energy users. It brings together the top experts in all areas of
the field to help you set a clear, optimum path to energy efficiency, facility optimization and sustainability, as well as innovation
solutions to improve your ROL.

You can explore promising new technologies, compare vendors, and learn about innovative project implementation strategies.
The full EMC 2015 agenda includes the two-day conference and expo, as well as several optional intensive seminars.

¢ CA GREEN SHOWCASE, CO-PRESENTED BY ¢ ENERGY POLICY INCENTIVES ¢ OPENING KEYNOTE ADDRESS
THE U.S. EPA’S ENERGY STAR e HIGH PERFORMANCE & GREEN BUILDINGS ® CERTIFICATIO SEMINARS

¢ ENERGY POLICY - A PROGRAM FOR WOMEN ¢ ENERGY MANAGEMENT PROGRAMS & ¢ OPENING NIGHT NETWORKING RECEPTION
PROFESSIONALS AND WOMEN-OWNED COMPANIES STRATEGIES ¢ AEE SOUTHERN CALIFORNIA CHAPTER

¢ FREE WORKSHOP PRESENTATIONS ¢® MAXIMIZING ENERGY RESOURCES LUNCHEON

¢ ENERGY STAR PORTFOLIO MANAGER ¢ ENERGY TRENDS

BENCHMARKING WORKSHOP

Tyl
A

‘.‘.".:'1‘53

“u

HOSTED BY PRESENTED BY BRONZE SPONSOR FEATURED

SOUTHERN CALIFORNIA

EDISON Q@

An EDISON INTERNA

Save $200 on conference registration, coupon code EMC15PA


http://energyevent.com/
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As our second president, John Adams focused . - -

on the facts when facing our young nation’s
challenges. At Kaeser, that’s our approach, too.

It’s a fact: Compressed air is inherently inefficient.

It takes 8 kW of electricity to deliver 1 kW of power in
compressed air —and almost all of the remaining 7 kW is
lost as heat. At Kaeser, we design efficient compressors
with smarter controls and more effective heat recovery,
S0 you can have more efficient plant air.

Here’s another fact: |f you operate a compressor,
you can't afford to do business without it. Downtime

is expensive and disruptive. That's why we build our
products for maximum reliability and easy serviceability.
So when service is needed, it takes less time.

Learn the facts. They point to Kaeser.

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

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

©2015 Kaeser Compressors, Inc.

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

WEVBER OF
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customer.us@kaeser.com


http://www.kaeser.com/CABP



