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Engineering Solutions
for Pump Reliability

Hydro’s aftermarket pump service organization provides engineering
expertise and essential support to pump users around the world.

As an independent pump service company, we have a unique capability of analyzing and understanding various
OEM designs. We understand equipment strengths and weaknesses in specific applications and operating
environments. Based on our extensive empirical data and analytical capability, Hydro is able to improve the
original design for its intended service.

As Hydro is independent, we offer unbiased review and analysis. Hydro’s engineering team works hand-in-hand
with our valued customers to optimize the performance and reliability of their pumping systems by evaluating
and understanding root causes of pump degradation and failure. By understanding the unique characteristics of
the pump’s application and applying our hydraulic, mechanical and materials knowledge, Hydro’s engineers can
make recommendations for restoring and improving the pump to achieve optimal performance and longer life.

HYDRO INC. HEADQUARTERS A WORLDWIDE PUMP SERVICE ORGANIZATION..._..

CHICAGO, IL
ATLANTA | BEAUMONT | CHICAGO | DEER PARK | DENVER | HOUSTON

e
LOSANGELES | PHILADELPHIA"I AUSTRALIA | CANADA | ENGLAND
FRANCE | INDIA | KOREA | MALAYSIA | UNITED ARAB EMIRATES | VIETNAM

800.223.7867
hydroinc.com




Hydro’s Comprehensive Engineering Services

Acoustic Resonance Analysis | Computational Fluid Dynamics (CFD) | Dynamic Analysis
Finite Element Analysis | Hydraulic Design and Analysis | In-Field Performance Testing
Stress Analysis | Reverse Engineering | Vibration Analysis

To schedule an engineering study or to learn more about Hydro’s engineering services,
please contact us at +44 (0)1484 819 502 or visit us at hydroinc.com
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EVENTS CALENDAR

September 14t — 17

44™ TURBOMACHINERY
AND 315" PUMP SYMPOSIA
Houston, Texas
http://pumpturbo.tamu.edu/

Suzhou, China
www.valve-world.net/
vw2015/showpage.
aspx?pagelD=2696

September 23 — 25t
SOUTH EAST EUROPE OIL
AND GAS EXHIBITION
Athens, Greece
www.oilgas-seeurope.com/

September 15t — 18

IFAT ENVIRONMENTAL
TECHNOLOGY FORUM
Johannesburg, South Africa
www.ifatforum-africa.com/

index.php

home.aspx

September 26 — 30

September 23 — 24 WEFTEC 2015
VALVE WORLD EXPO & Chicago, lllinois
CONFERENCE ASIA 2015 http.//www.weftec.org/

June 13" — June 14 2016
PUMP SUMMIT AMERICAS 2016

Houston, Texas
www.pumpsummitamericas.com

For a full list of pump-related events in the industry,
please visit: pumpengineer.net/calendar

Dear readers,

Pump Engineer is pumped about pumps this
month! With a jam-packed issue full of great end
user, EPC, and consultant interviews — including
one from Statoil (page fourteen) and CDI
Engineering (page eighteen) —
we aim to bring you the
latest insider news. On page
twenty-two don’t miss Part
One of a technical article from
Flowserve’s Mike Heubner
on ‘“Considerations in the
selection of dual pressurized
seal piping plans”.

August also saw the first Steering Committee
meeting take place for the new Pump Summit
Americas Conference and Exhibition. With the
help of the event’s Chairman, Jean-Marc Fosseux
from Technip, the Steering Committee assembled
a top-notch Conference Program (page forty).
Register as a visitor or book your exhibition stand
online at: www.pumpsummitamericas.com.

Best wishes,

Stuak S

Sarah Schroer
Editor, Pump Engineer
s.schroer@kci-world.com
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Did you know:

Manufacturers can save money by reducing energy costs,
but product-recovery savings can be 110 times higher!

Food and Beverage, Pharmaceutical, Chemical and
Cosmetic/Personal Care product manufacturers leave
expensive fluids (and thousands of dollars) in their piping
every day.

Eliminate these lost profits and recover up to 80% of M ° UVEX
your ingredients with Mouvex® SLS Series Eccentric Disc
Pumps.

- Compression effect clears lines
- Gentle handling, consistent flow
+ Leak-free seal-less design

+ Dry priming and strong negative suction lift

PSG

Zl la Plaine de Isles, 2 rue des Caillottes
F-89000 Auxerre, France

Tel: +33 (0) 3 86 49 86 30
contact@mouvex.com
psgdover.com/en/product-recovery

o%
‘ ‘ PSG Euro-Center™

Scan this to learn more about ‘ 22069 Van Buren Street
the Product Recovery benefits FSE Grand Terrace, CA 92313 USA
of Mouvex pumps, or go to Tel: +1(909) 512-1224

www.youtube.com/MouvexGlobal. a LIIEY company miguel.blanca@psgdover.com
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END USER INTERVIEW

14 Getting it right: Going further and deeper subsea with Statoil
Pump Engineer recently had the privilege of speaking with Rune Ramberg, Statoil’s
Chief Engineer of Subsea Technology and Operations.

EPC INTERVIEW

18 Picking pumps for Houston’s oil & gas industry
Pump Engineer sat down with Jaime Arredondo, a Mechanical Lead Engineer at
CDI Corporation, to discuss pumps for Houston’s oil and gas industry.

CONSULTANT’S CORNER

23 Consultant’s Corner: An interview with Julien Le Bleu Jr.
Pump Engineer spoke to Julien Le Bleu Jr. about his history in the pump industry,

along with his new consulting business.

MOMENT WITH

26 Moment with Paul Kearney: Howden Roots on
troubleshooting, oil selection, and energy efficiency
Pump Engineer recently had the pleasure of speaking with Paul Kearney, the
Global Senior Sales Leader of Aftermarket and Key Accounts.

TECHNICAL ARTICLES

28 considerations in the selection of dual pressurized seal

piping plans — Part 1

Mechanical seals continue to be the most effective and efficient method for sealing §°

most centrifugal and rotary pump applications.

32 Effective sealing in flowline breakaway connectors

ST 2015: CONTENTS & AD INDEX

August’s COVER STORY

Tycon Alloy celebrates 20 years of casting engineering
solutions

Tycon Alloy Industries (Hong Kong) Co., Ltd. is celebrating their 20" anniversary. For two
decades, Tycon has provided stainless steel and special alloy casting engineering solutions.
Pump Engineer interviewed Tycon about their success in learning to adapt and grow in an
ever-changing industry.
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From the Wellhead to the Refinery...

... and Beyond
Forum™ Energy Technologies supplies

one of the most comprehensive range

of quality valve products in the industry
through our family of trusted valve brands.
Forum™ Valve Solutions’ brands manufacture
valves, actuators and related products
and services for the Qil & Gas,
Petrochemical, Power, Mining, Biofuels
and other industries. Forum™ brand
companies provide the technologies,
proven valve solutions, delivery and L il
support capabilities to ensure your L3
project’s success.

Visit www.f-e-t.com for more information.

F\RUM 50 @ &+ Quadrant

ENERGY TECHNOLOGIES

VALVE SOLUTIONS

12735 Dairy Ashford Road e Stafford, TX 77477
281.637.2000 [m] 800.256.6193 [tf] 281.340.5499 [f]
www.f-e-t.com

Copyright © FORUM ENERGY TECHNOLOGIES, INC. e All rights reserved ® FET_PUMPENG_FP_AD_0815



NEWS: PRODUCTS & PROJECTS

UK Flowtechnik has a new
Beinlich range of external gear
dosing ECO.pumps.

ProMinent has released the
new process pump called Orlita
Evolution.

BBA Pumps announces the
launch of the new BA100K 4”
dewatering pump set.

A V40M-028H axial piston
pump from HAWE Hydraulics is
now available.

Busch Vacuum Pumps and
Systems introduces rotary vane
vacuum pump models R 5 RAH
200 A and R 5 RAH 300 A.

SEEPEX has introduced a new
Smart Conveying Technology (SCT)
for progressive cavity pumps.

Amarinth has released the AP/
610 V54 Vertical Sulphur Pump.

engineer

Torishima provides
pumps for a
combined cycle
power plant in
Algeria

Torishima received an
order for eight Boiler
Recirculation Pumps
(CPW) for a combined
cycle power plant in
Djelfa, Algeria, from
Nooter/Eriksen. N/E is
a single source supplier
of custom designed
heat recovery systems.
They are headquartered
in St. Louis, Missouri,
and are known as one

Name of |Boiler
Pump recirculation
pump
Size / CPW
Type 150-315
Quantity |8 units
Capacity [402m®/h
Total 113m
Head
Motor 160kW
Rating

Pump Engineer, August 2015

PROJECT
OVERVIEWS

of the world’s leading
independent suppliers
of Natural Circulation
Heat Recovery Steam
Generators (HRSGs)
combined with gas
turbines. HRSGs are used
to capture exhaust heat
from the gas turbine that
would otherwise escape
through the exhaust
stack of combustion gas
turbines.

Alfa Laval wins
offshore pumping
systems order from
Statoil

Alfa Laval has won

an order to supply

its Framo pumping
systems to several oil
platforms in the North
Sea. The order, booked
in the Marine & Offshore
Pumping Systems

segment, has a value of
approximately SEK 200
million, with delivery
scheduled for 2016.
The order comprises

of the delivery of fire-
water pumping systems
to four oil platforms
operated by Statoil in
the Johan Sverdrup oil
field in the North Sea.

Apollo Pumps
secures large order
for Neste Oil in
Finland

Apollo secured a large
order for five process
pump skids for a new
construction of an
SDA-Unit (Solvent de-
asphalting) in Porvoo/
Finland. The order
consists of different
single-stage heavy duty
process pumps as well
as the main pump units
of this system. These
are two large BB5-pump
units of Apollo type TLB
of size 350 and with a
power consumption of
approximately 2MW per
pump. These units will
be applied for pumping
solvent at a high
temperature of +265°C,

with a flow of 1528ms/h
against a differential
head of 515m.

Mono pumping
equipment replaced
at wastewater
treatment plant in
England

Mono macerating and
pumping equipment
provided by NOV, that
has operated for over
40 years, has been
replaced with new
equipment from the
same company at a
wastewater treatment
plant in North Yorkshire,
England. Mono
Munchpump packaged
systems have been
supplied to replace the
original equipment. The
Munchpump systems
are used in a duty and
standby configuration,
and each includes a
Mono EZstrip transfer
pump and a Mono SB
Muncher.




Xylem Inc. names
Senior VP and Chief
Human Resources
Officer

KAIRUS TARAPORE is
Xylem'’s new Senior
Vice President and
Chief Human Resources
Officer, as of July 27%,
20185. Tarapore will
oversee the areas of
leadership and talent
development, talent
acquisition, performance
management, HR

Kairus Tarapore, Xylem

PEOPLE:
PROMOTIONS

technology strategy, along
with global compensation
and rewards.

New Regional Sales
Manager at Pioneer
Pump

Shawn Kelly, Pioneer Pump

SHAWN KELLY has
joined Pioneer Pump

as the Regional Sales
Manager for the South
Central Region. Effective
immediately, Kelly will
assume responsibility
for the region, including

managing distribution
and increasing the
regions sales in all
markets, such as
industrial, municipal, oil
& gas, and rental.

Xodus appoints
Global Subsurface
Lead

ANDREW SEWELL from
Xodus Group has been
promoted to the role

of Global Subsurface
Lead. Sewell has

more than 24 years’
experience working

in the oil and gas
industry, initially as

a Geophysicist and
joined Xodus in 2012 as
Subsurface Manager.

Andrew Sewell, Xodus

NEWS: PEOPLE

Grundfos Pumps
appoints new
Managing Director
for CBS

£,

Jonathan Hamp-Adames,
Grundfos

JONATHAN HAMP-
ADAMS has been
promoted by Grundios
Pumps Corporation

to the newly created
position of Managing
Director for the
company’s Commercial
Building Systems (CBS)
unit. Hamp-Adam’s
responsibilities will
include leading the sales
and production activities
of Grundfos’ PACO
brand, which is based
in Brookshire, Texas.

Environmental

IFZ.T

Africa

Technological Excellence with the Environment in Mind

Be part of Africa’s premier Environmental Technology Forum

FREE ENTRANCE FOR

ONLINE REGISTRATIONS:

www.ifatforum-africa.com/online-registration.php

~

IFAT Environmental
Technology Forum Africa

September 15-18, 2015
Johannesburg Expo Centre, South Africa

Water, Sewage, Refuse and Recycling
Solutions for the Mining and Construction Industry

www.ifatforum-africa.com

My, bauma

Messe Miinchen
International

Technology Forum

Co-located with

CONEXPO

AFRICA 2015
September 15-18



Tycon Alloy celebrates 20 years
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From left to right: Anthony Chan, David Millward, Brian Palmer, Michael Lo, and Ryan Cole.

Tycon Alloy Industries (Hong Kong) Co., Ltd. is celebrating their 20" anniversary. For two decades,
Tycon has provided stainless steel and special alloy casting engineering solutions. Pump Engineer
interviewed Tycon about their success in learning to adapt and grow in an ever-changing industry.

By Sarah Schroer & Yuzhong Shen

Tycon Alloy has changed the face of Hong Kong-
based engineering with their high-valued and high-
quality products. Tycon was first established in 1995
and has since grown into a 1,200 employee company,
with a production facility of 35,500 square meters.
Their current plant, located in Shenzhen, China, has a
700-tonne capacity per month, including sand casting
and investment casting. Tycon has plans to move to a
new plant called the Zhongshan Plant in the near future.

Along with the move to the new plant, the facility will see
several upgrades taking place, including an increase

in automatic equipment and sand casting machinery.
They also have plans to invest in casting technology in
order to do automatic shell-making. Head of Operations,
Michael Lo, discusses Tycon’s desire to also introduce

Pump Engineer, August 2015

semi-automation in their facilities. “We foresee labour
costs doubling in the next five to ten years,” adds Lo,
“For equipment we are buying now, we must consider
future costs, starting from the basics.”

Lo adds in how it is of utmost importance to Tycon to
facilitate an increased optimization of their resources.
“We are no longer just an OEM company,” says Lo.
“Instead, we have the strategic business units to align
other resources to better serve our customers. It’s

not about the quantity, but the quality. In the past five
years, we have sent our staff to learn abroad and then
adapted this into our technology and processing for
casting in order to increase our proficiency and our
capabilities in this area. How to facilitate the better
optimization of the resources is our prime objective.”

10



Customized solutions for unique
product ranges

“Approximately 50% of our casting products are
valves, while pumps account for about 30-35% of
the production,” shares Lo. “These valves and pumps
are used in the chemical industry, petrochemical, or
oil & gas — especially for the natural gas.”

In addition to pumps and valves, Tycon also offers
product solutions for filters, mechanical seals,

and other equipment components. Aside from the
natural gas industry, Tycon is also active in the
chemical, offshore, power, food & pharmaceutical,
ship building, and instrumentation industries. “A lot
of oil and gas today is from offshore,” expands Lo.
“Companies are pumping the oil from the ground
and from the seabed while the gas is coming out.
Today, they have the techniques to collect all the
gas. It needs to be pressurized so it becomes liquid
and then can be transferred by ship from offshore
to onshore. This is why all ships have to be built

for LNG and these applications use stainless steel
casting pieces by Tycon.”

www.pumpengineer.net

COVER STORY: TYCON ALLOY INDUSTRIES

of casting engineering solutions

A pledge to ensure the highest
product quality

Lo explains that they aim to be not only a producer,
but also a strategic partner with their clients in
order to make high-quality products, as opposed to
only focusing on low prices. They have a stringent
quality control process. “Most of the industry knows
Tycon’s name,” says Lo. “With Tycon, the integrated
procurement risk is low which makes it worth the
investment, but our customers agree they get a
very good product value because of the time saved
when it comes to checking incoming materials.
Tycon takes pride in being able to supply top
quality products to our customers who are
themselves market leaders in their own fields.
Customers can take Tycon’s sophisticated casting
products and install them on their production
immediately.”

Tycon’s internal management runs a continuous
improvement program where they are always working
on ways in which Tycon can improve their processes
in order to save their customers money while
maintaining a high-quality standard.“Tycon is on par
with any European foundry that I have worked in, if not
better,” shares Consultant, Brian Palmer.“We are in a
position where we can compete on a level playing field
with Europe, America, and the rest of the world.”

Palmer began working in the sand foundry on
quality concerns to improve the process controls,
to improve the quality of the finished product,

to look at new ways of manufacturing including
new materials and new developments in process
techniques, and also to revise all the existing
techniques. “Many people have a bias towards
Chinese foundries — which was my perception
too initially — that it is sub-standard,” says

Palmer. “However, that is not the case with Tycon.

11




COVER STORY: TYCON ALLOY INDUSTRIES

Wide range of casting applications
Major applications of casting include the
following related industries:

)
)
)
D)
D)
)
)

Chemical

Liquefied Natural Gas (LNG)
Offshore, Oil & Petroleum
Power Plants

Food & Pharmaceutical
Ship Building
Instrumentation

Applications of castings also include the following
product ranges and solutions:

® Valves

)
D)
O
O

Pumps

Filters

Mechanical Seals
Equipment Components

( Pump Engineer, August 2015
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Tycon’s standards are international standards and
must meet the demands of a clients that are both
high-caliber and global.”

Tycon has been accredited international standards
and full third party certification, including
1S09001:2008, TUV PED97/23/EC, and Marine
Society Approvals: LRS, GL, DNV, BV, ABS, CCS, NK,
and KR. Palmer shares that Tycon is currently striving
for the NORSOK control on the off-shore projects.

“It is a procedural thing to demonstrate that you
have control over the business and you can maintain
the standards that they are imposing on us. Now,

ISO are restructuring their requirements which

will be exactly the same as the NORSOK standard.
In the future, all foundries that are supplying
off-shore projects will essentially be using a
NORSOK standard.”

Utilizing the latest technologies

“We are aiming to have a stronger background on
the technical side in order to support our customers
and to provide them with all-around solutions to
their design and casting engineering challenges,”
explains Anthony Chan, Marketing Manager. Tycon’s
customers include both equipment manufacturers
and pump manufacturers. Some of Tycon’s big-name
customers include Sulzer, ITT, and Wartsila.

“When we develop a project we have a team of
engineers prepare the drawings, discuss with
customers, and involve them in the design of the new
pump because the customers know how they want
the pump to function,” shares Chan. “We help them
with the manufacturing. We consider ourselves to be
a casting engineering solution that provides much
more than just casting alone.”

Castings technologies

David Millward has worked in investment castings

in the UK for over 30 years. He was begun working

at Tycon so he could look at their processes and
practices in order to make improvements. “A major
part of my job here is to look at the future of Tycon,
including putting in more automation and putting in
more environmentally friendly equipment because
China and rest of the world has to look at the
environmental emissions,”’ says Millward, who is a
Consultant for Tycon. “We are looking at more efficient
equipment that will give us a better product. We’ll
always need labour, we'll always need that intervention
of people, but we don’t always necessarily need so
many pairs of hands. We are looking to have a foundry
that will be producing for the 21 century.”

Magma software for accurate casting
simulations

Tycon is pioneering the industry with their state-of-the-
art equipment and use of Magma, a German software
that can precisely simulate the casting procedure.
“When the engineer finishes the design, they provide

12



COVER STORY: TYCON ALLOY INDUSTRIES

us with a 3D model that we can put into the software
to identify what locations might have problems with
shrinkage or other issues,” says Lo.

Advanced technology and software allows Tycon

to reduce development times significantly. “When
you are doing a 1000-kilogram product, you cannot
just cut it and find the problem,” says Lo. “We want

to know what will happen when designing a gating
system before we cast the material. This is especially
cost-effective when creating large-sized castings.”

Ceramic core technologies

Tycon Alloy uses a technique they have developed
over the years called Ceramic Core. The technique

has been used in production for several years now,

but over the years they have been able to improve it.
“Pump manufacturing has more requirements for this
ceramic core because sometimes the impellers for
high performance pumps need a very small gap on the
impeller, so that ceramic core can help us to do some
complicated items,” explains Lo. “We will communicate
with the supplier because they have a different
solution for the ceramic core. In China, Tycon is the first
company that is sending employees overseas to learn
and buy the materials for this technique.”

Plans for future growth

While the European market makes up about 50% of
their business, Tycon has plans in the upcoming few
years to increase their American customer base,
which encompasses about 25% of their business.
“We are expanding our workforce for the US market
at the moment,” explains Lo, “but we also see the
Chinese market as another growth area. More and
more companies, not only the overseas companies,
are building factories in China. Also, some local
domestic companies are upgrading their products
to meet a higher standard in order to compete with
overseas companies.”

Tycon is an international company. Their
management team comes from Hong Kong. Tycon’s
consultants are from the UK and help on the
technical side with new products and design of
new plants. This gives Tycon a peek into what other
countries are doing and gives direction on how
Tycon can upgrade themselves.

“Over the next five years, Tycon is committed to
capitalizing on our sustainable competitiveness
and lean manufacturing via foundry removal and
resources re-engineering,” says Lo, “and also to
keep our sales targets above or at least pertaining
to the industry growth. To do this, Tycon has to put
more value-added products into our production,
including engineering and machining solutions for
our customers. We emphasize the need to provide
integrated and highly-valued solutions to our
customers through our well-trained professionals.
If we finish the pilot order, then the customer will

www.pumpengineer.net

continue with us. If we don’t have new products
coming in, we cannot make growth, so that’s why we
emphasize how quick we can make samples and
deliver them to our customers.”

“* TYCON ALLOY

A \¥ 4 (HONG KONG) T o =9

Tycon has plans to build a new 100,000 m? foundry in
Zhongshan, China.

ABOUT THE COMPANY:
Tycon Alloy Industries (H.K.) Co., Ltd.

Address:
8/F, 22-28 Cheung Tat Road. Tsing Yi, Hong Kong

Tel: (852) 2497-3300

Website: www.tyconalloy.com
Email: enquiry@tyconalloy.com
LinkedIn: Tycon Alloy Industries
Facebook: Tycon Alloy - Hong Kong
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END USER INTERVIEW: STATOIL

Getting it right: Going further and deep

Pump Engineer recently had the privilege of speaking with Rune Ramberg, Statoil’s Chief Engineer of
Subsea Technology and Operations. In his current position, Ramberg leads a network of 400 subsea
engineers and professionals.

By Richard Heyl, Contributor

Statoil’s Rune Ramberg is
responsible for the staffing
and technology competence

development of the department,

as well as the hardware and
software controls of subsea
equipment. Ramberg’s role
is largely advisory, helping
engineers around the world
realize and overcome the
technical limitations of their
projects. One of his many
challenges is managing his
time between his personal
work and the many other
projects on which he acts as
an advisor. He has a real
passion for working with
others on the many challenges
the subsea environment
provides.

Pump Engineer, August 2015

Selecting the right subsea

installation

When we asked Ramberg how
Statoil goes about selecting
the right pump or compressor
for a project, he begins by
saying, “It all starts with the
asset. As reservoirs age, the
natural pressure becomes too
low at some point to maintain
productive flow of gas and
condensate. In order to extend
the life of that asset, we’ll
increase the pressure with the

use of a pump or a compressor.”

There are a lot of variables that
must be considered before
deciding what technology is
right for the job. The good news
is the reservoir and its wells

will tell you what they need.
First, you need to know how
many wells you'll be providing
added pressure to. Then, you'’ll
need to account for how much
increased pressure is needed
to get the volumetric flow for
each well to a productive rate.
Finding out the amount of
increased pressure needed can
be challenging. It is dependent
on a few factors, one being

the distance the liquid and
condensate must travel from the
well to a platform, an on-shore
facility, or a ship.

Ramberg explains another factor
that is important to consider: The
production stream composition.
“This is the percent of gas and

14



END USER INTERVIEW: STATOIL

er subsea with Statoll

liquid, and we also can’t forget
that there will be some sand
mixed in. We need to know the
flow assurance, viscosity, and
the temperature of what we are
pumping or compressing. Lastly,
we will take into account how
efficient we need the machine to
be, the power requirements, and
the motor size.”

Ground-breaking
technology at Gullfaks
and Asgard

When we asked Ramberg to tell
us if he had any exciting projects
going on, he said, “Oh yes, let
me tell you about our state-of-the-
art compressors at the Gullfaks
and Asgard fields. Located at
Gullfaks, the Brent reservoir has
lost the natural pressure needed
to maintain a productive flow
rate. We have installed two wet
gas compressors there. These
are helico-axial machines with
two counter-rotating shafts and
impellors that will increase the

www.pumpengineer.net
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pressure of both condensate and
gas together.”

Similar to the Gullfaks situation,
the Mikkel & Midgard reservoirs,
located at Asgard, are the two
main reservoirs whose natural
pressure has been dropping. “In
order to increase the pressure

of those reservoirs, Statoil is
placing two gas compressors, a
separator, and a pump directly

on the seabed floor,” Ramberg
explains. “By getting closer to
the wellhead we can maximize
the amount of pressure driving
the gas and condensate to the
platform. This technology will be
vital in recovering assets, as we
go deeper and further from the
Norwegian coast.”

When asked what accounted
for the choice in the different

ABOUT THE INTERVIEWEE: Rune Ramberg

Ramberg holds a PhD in Mechanical Engineering from The Norwegian
University of Science and Technology, with his thesis concentrated on
multiphase pumping. In 1997, he began his career for Statoil in Stavanger,
Norway, as Principle Engineer of Rotating Equipment.
There he became a Subject Matter Expert (SME)
on subsea processing. In 2007, he began working
as their U.S. Technology Manager on the Jack
St. Malo asset, a collaboration project with Chevron,
located in the Gulf of Mexico. Today, he spends most
of his time developing Statoil’s portfolio of assets

around the world as their Chief Engineer of Subsea

Technology and Operations.

Rune Ramberg, Statoil
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Asgard subsea gas compression will be realised in 2015 as the world

important measures for delivering volumes from existing fields on the NCS.

types of compressors used in the
two fields, Ramberg said, “It’s
based on the amount of pressure
needed.” At Gullfaks we're
compressing from a reservoir
that’s 15 kilometers from its
platform, and at Asgard we're
compressing from reservoirs

50 to 70 kilometers away.
“Asgard is in need of much
larger compressors to provide

a bigger boost because the
capacity is much higher and

the distance is much further
than at Gullfaks.” In order to be
more efficient, we first cool and
separate the gases and fluids.
Next, the gases are compressed,
and the fluids are pumped. The
gas is then cooled again, mixed
back with the fluids, and together
they are sent to the platform.
Efficiency wasn’t a problem on
the smaller, closer reservoir at
Gullfaks.

Current oil & gas market
providing a challenge
When we asked him if the current
low price of oil and gas keeps
him up at night, Ramberg laughs
saying, “It certainly is providing
a challenge, but I enjoy that,

and there are a lot of great
engineers working together to

Pump Engineer, August 2015

decrease costs. We’re constantly
reviewing and reworking
projects to see if there’s a more
economically viable way of doing
things.”

In order to obtain such a goal,
Ramberg’s focus is on creating
an efficient and reliable subsea
system. “The cost of repairs

in a subsea environment can
be enormous,” commented
Ramberg. Repairs often require
a whole operation to be shut
down while the crew waits

on a repair ship to reach the
platform location. The cost

of a repair ship alone can be
substantial, not to mention the
loss in asset recovery time as
each hour goes by. “That makes
reliable equipment vital,” adds
Ramberg. “You might think that
cutting costs means going in
with cheaper, less expensive
equipment or materials, but

it’s quite the contrary. If there’s
an exotic material that’s going
to make a pump, compressor, or
seal more robust and reliable,
then subsea engineers are
probably considering using it.”

Ramberg also shared his
thoughts on using an ESP pump

Photo credit: Statoil

’s first project of its kind. This technology is one of our most

subsea. “Well, It’s not really
designed for subsea.” He
explained that, while they are
inexpensive, they are not the
type of reliable pump they

are looking to use subsea.
“There are many parts on an
ESP that wear out fast, and
require frequent repairs or
replacements. That’s ok when
you can readily access the pump
on land, but stopping to replace
one out at sea is costly.” Topside
and subsea just have different
limitations, and OEMs of ESPs
for whatever reason have

been slow to appreciate the
differences.

Ramberg went on to say,

“The problem can be
compounded when several
ESP’s are required to provide
the boost needed to bring the
oil to the surface. Typically, the
more components the system
requires the more unreliable

it’s going to be.” It’s all about
extending the life of the assets as
long as possible, while reducing
maintenance costs. So, while the
subsea equipment may be more
robust and costly in our initial
outlay, we’ll be able to recoup
those costs by installing the

16



Subsea gas compression at Gullfaks is an important technology leap for increasing the

recovery rate and the lifetime of the gas field.

proper pumps or CoOmpressors,
and extending the life of the
respective oil or gas field. This
of course requires us to install
equipment that is reliable,
efficient, and environmentally
sound. Once this technology

is proven, the whole future
subsea environment can reduce
costs further by standardizing
this asset specific, tailor made
technology.”

Future outlook on subsea
When Ramberg’s asked to
describe his outlook for subsea
he replies, “I’'m not an analyst,
but I think the markets will reach
a healthy balance.” The world’s
energy demands are increasing,
and subsea is where a great bit
of it lies. Ramberg optimistically
concludes, “We’re gaining
confidence and continuing to cut
costs out of the system.”

END USER INTERVIEW: STATOIL

ABOUT THE COMPANY:
Statoll

Statoil is an international energy
company present in more than
30 countries around the world.
Statoil’s largest activities are
located in Norway. They are
headquartered in  Stavanger
with corporate functions in
both Stavanger and Oslo. They
are the largest operator on the
Norweigian continental shelf, and
alicense holderin numerous other
oil and gas fields. Their on-shore
facilities in Norway are active
in the areas of gas treatment,
crude oil reception, refinement,

and methanol production. Statoil
refines oil and gas at a number of
plants both in and outside Norway.
They’re also a technical operator
for reception facilities, pipelines,
and infrastructure of gas.
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Picking pumps for Houston'’s oil & gas industry

“Every day is different at CDI,” says Mechanical Lead Engineer Jaime Arredondo. “Our meetings with clients and vendors often feel more
like passionate discussions — we are striving together to identify creative solutions to challenges.”

Pump Engineer sat down with Jaime Arredondo, a Mechanical Lead Engineer at CDI Corporation, to
discuss how the engineering and staffing company selects pumps for Houston’s oil and gas industry.

By Sarah Schroer, Editor, Pump Engineer

As a Mechanical Lead Engineer for
CDI Corporation, Jaime Arredondo
leads a team in Houston, Texas that
is part of the company’s Global
Engineering and Technology
Solutions (GETS) business. The
GETS business serves a wide
range of clients across multiple
industries: oil & gas, chemicals,
aerospace and industrial
equipment, infrastructure,

and government services.

Arredondo is responsible

for executing the mechanical
scope of work for multiple
refinery and chemical projects,
specifically working with
rotating and static equipment.

Pump Engineer, August 2015

“We provide a complete range
of solutions, beginning with the
development phase of a project,
conducting estimates, securing
quotes, and assembling and
installing engineering design
packages,” Arredondo says.

“We work closely with our clients
throughout the entire life cycle

of a project to understand their
requirements and specifications.
We also work closely with the
equipment vendors. Our role,

as we see it, is to pull together

all the necessary people and
resources to deliver a design that
meets the client requirements,
and that is safe, on time, and on
budget.”

Arredondo describes CDI as a
constant and dynamic learning
environment.

“I believe a large part of our
success is because of our culture of
performance,” he says. “We are a
company of people who know what
it takes to go above and beyond
to deliver solutions to our clients.
Whoever the client, whatever the
project, we strive for excellence,
leverage teamwork, operate with
a sense of urgency, and act with
integrity. We learn from every
project and bring that experience
to the next one. Our goal is to
create value for our clients, and,
in turn, for our shareholders.
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“Every day is different at CDI,”
Arredondo continues. “Our
meetings with clients and vendors
often feel more like passionate
discussions — we are striving
together to identify creative
solutions to challenges. It’s funny,
you might think that many of the
issues we discuss are typical issues
that are common to any project.
But we often come across projects
that are truly unique and that
require entirely new approaches
and solutions not seen even by
people who have worked in the
industry for many years.”

Keeping busy with
Houston’s oil & gas projects
Currently, Arredondo is working
with several major oil companies
to expand refinery facilities and to
add or update equipment. A good
deal of Arredondo’s work involves
issues with pumps in facilities, such
as dealing with pump bearings
or seals that have a history of
high maintenance. “We analyze
the applications to determine if

the original pump is an adequate
design for the actual process
condition,” he says. “Over the
years, facilities tweak and shift their
process conditions to meet their
current demand, so what worked
before, may not work now. We
investigate those situations, along
with available new technologies,
and then we work hand-in-hand
with the equipment vendor to
identify the appropriate solution for
the challenge. An example would
be to incorporate a VFD (variable
frequency drive) into a pump to run
at all process conditions at optimal
efficiency. This approach would
save energy and ensure longer
mean time between failures.”

Another one of the challenges
that Arredondo faces is to retrofit
equipment at existing facilities.
“The challenge with existing
facilities is spacing,” he says.
“Retrofitting new pumps in existing
locations adds another level of
complexity because with greater
flow and total discharge head you

typically need a bigger pump. But
a bigger pump may not fit, so you
have to explore other options such
as vertical pumps or re-routing the
piping. We always are working
with vendors to explore solutions
and identify new technologies
that suit the latest applications,
project schedules, maintenance
requirements, and overall costs.”

Picking pumps from client-
approved vendor lists

CDI works closely with their clients
to identify their specifications and
design requirements. “Our work
is client-driven and every client is
different,” Arredondo says. “We
primarily use API style pumps in
high criticality services and ANSI
for low criticality services.”

Often, CDI chooses equipment
based on their clients’ pre-
approved manufacturers’ lists.
But, Arredondo explains that in
certain cases, clients will work
from recommendations provided
by CDI. “We sometimes encounter
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special applications where

your typical project-approved
manufacturers cannot meet the
pump’s requirement. So, we have
to deviate from the list and go out
to other specialty pump vendors to
meet the design requirements.”

Arredondo provides an example
of a water service application from
a client’s project. The client had a
particular process condition that
required a very low net positive
suction head (NPSH). The listed
pump manufacturers were not able
to meet that NPSH. So, CDI went to
the Roth Pump Company, which has
a pump model that only requires
one foot of NPSH. Internally, CDI
maintains their own catalogue of
vendors, the applications they offer,
and whether they are
the right fit for a project.

Complying with
industry standards
Sometimes, CDI’s clients
have requirements above

and beyond the norms of
industry standards. CDI
always aims to make the

best pump selections

that incorporate all client
specifications, industry
standard design requirements,
and professional experience at
the design stage. CDI evaluates
the complete system and selects
the pump for the design point and
the operating point. “We want to
avoid layering safety margins on
top of safety margins - that could
result in having an oversized
pump with an oversized motor

— that will drive up your energy
cost,” explains Arredondo. API
and ANSI provide critical design
guidance. “If it doesn’t meet API
or ANSI, then the pumps simply
will not meet the clients’ and our
standards,” he says.

The Process Department at CDI
is responsible for selecting
materials of construction for the
equipment. Arredondo’s team
studies the process conditions
and conducts rigorous checks
to confirm that all standards are
met. For example, if there is
H2S in the fluid, then CDI would

Pump Engineer, August 2015
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confirm that the pump vendor is
compliant with the appropriate
NACE specification.

On the lookout for
industry innovations

To keep abreast of the latest
industry news and technologies,
Arredondo and other CDI
engineers attend the annual
Pump Symposia event in Houston
and other industry conferences
throughout the year. They

also keep up to date with the
latest API publications. CDI

also participates in lunch-and-
learns with equipment vendors.
“We really look forward to the
presentation of case studies by a
company’s sales rep or technical
leader,” says Arrendondo. “It’s

great to hear how a particular
challenge was solved and

the important roles that many
people played in the success

of a project, whether it’s the
engineers, the procurement
people, the technology group,
the delivery team, or the
installation team. We learn a

lot at these meetings about the
latest technologies, but also how
to keep costs low and how those
cost savings can be passed on
to the client.”

Arredondo says that new
technologies can often take
several years to make it to the
marketplace. “And it can take
even longer to implement the
new technologies,” he adds.
“Clients need to consider if
they want to justify the risk of
introducing a new technology
into their process. Introducing
new technologies works well on
small projects, where they can

We want to eliminate
as much maintenance
as possible. Frankly, we want to
avoid anything that’s unnecessary
to the success of the project. It
has to add value.”

EPC INTERVIEW: CDI CORPORATION

help build confidence in the new
design. But, we have to break

out of the old ways of thinking
and approach each application
with an open mind. Clients may
have a process that has worked
and is still working, but there are
always new technologies that can
make a project go smoother and
avoid maintenance and reliability
issues. When we find a good
application, we really push to

get that technology installed and
working. It takes a lot of effort on
the vendor side to work with us
too, so it’s really a team effort.”

Pump industry trends
Arredondo has noticed a recent
trend toward installing canned
motor pumps that eliminate the
need for mechanical seals
and reduce maintenance.
“We want to eliminate

as much maintenance

as possible,” he says.
“Frankly, we want to
avoid anything that’s
unnecessary to the
success of the project. It
has to add value. At CDI,
we are always striving for
continuous improvement,”
Arredondo added. “We
are always looking for new and
better ways to do everything. If
you do great work and you are
always getting better, that’s how
you get repeat business.”

ABOUT THE COMPANY:
CDI Corporation

CDI Corporation provides client-
focused engineering, information
technology and staffing solutions.
Our customers operate in a
variety of industries, ranging from
oil, gas & chemicals to aerospace
& industrial equipment, and
include
corporate, federal, state and
municipal entities. We serve
customers through offices and
delivery centers in the United
States, Canada and the United
Kingdom. We also provide staffing
services through our global
MRINetwork® of franchisees.

high technology, and
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RETROSPECTIVE: USA & GERMANY ROUNDUP

The Pump Engineer Team has

been busy visiting industry events
across the world to stay up to |
date on all the pumping trends /AM Conference con
a Steering Committee of in

By Kyra van den Beek & Candace Allison

It has been another busy couple of months for ,
Pump Engineer! On June 8" — 10" we attended
the Pipeline Technology Conference (ptc) in
Berlin, Germany. The ptc had 49 different
nations with over 480 participants, including staff =
and management of 53 international pipeline
operators, 47 exhibitors, 10 sponsors, 70 speakers,
and 12 poster sessions.

Pump Engineer also made sure not to miss this
year’s ACHEMA event that saw 3,800 exhibitors
from all around the world that presented their
products, solutions, and services. The three day
event took place on June 15" through 19" in
Frankfurt, Germany.

July 15" and 16" celebrated the third staging
of Valve World Americas Expo & Conference, B
recently held by KCI Publishing Corporation and

Messe Diisseldorf North America in Houston,
Texas at the George R. Brown Convention Center.
Products and innovations were presented by 192
exhibitors from the United States, Asia, Europe,
India, and Mexico on 38,900 net square feet of §
exhibit space. The next Valve World Americas
Expo & Conference will be held from June 20" —
s andsizes. 21°in 2017.

T,

A new f r V;JIe .
World A was the Valve

Park, which featured valve
samples of all sha

Welcome 10
VALVE WORLD AMERICAS

Pentain
Ml TTLAN = =1 o B
| A total of 3,718 visitors and delegates attended Valve
World Americas this July in Houston, Texas. =
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concerning pipeline safety. i — i
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CONSULTANT’S CORNER: JULIEN LE BLEU JR.

CONSULTANT’S An interview with
CORNER: Julien Le Bleu Jr. — Part 1

Julien Le Bleu Jr. has over 35 years of experience with pumps in the chemical industry. Pump Engineer
spoke to him about his history in the pump industry, along with his new consulting business.

By Sarah Schroer, Editor, Pump Engineer

Pump Engineer: Tell us a bit
about your history in the industry,
what your experiences are, and
what you are doing now.

Julien Le Bleu:I graduated
from the University of Florida
and I have been working as a
Mechanical Engineer for most

of my 35 year career. I have
worked for Schlumberger
logging oil wells and, I worked
for General Electric company
where I installed several 500
plus megawatt turbine generator
sets in coal fired utility facilities.
I went to work in the chemical
industry in Lake Charles for

Olin Chemicals. I worked

there for about 25 years. My

responsibilities were the rotating
equipment and equipment

in general, such as valves

and piping, towers and heat
exchangers. In that time, I worked
on relatively large machines

for the chemical industry, such

as 15,000 HP steam turbines, as
well as barrel compressors with
pressures as high as 2500 pounds
per square inch, split case
compressors and reciprocating
compressors. I worked with all
types of lube systems, couplings,
bearings and seals. I also worked
with many chemicals both toxic
and benign. Some of the more
toxic were chlorine, Phosgene,
sulphuric acid, and nitric acid.

I have written articles for
numerous professional magazines
and was on the board for the
pump advisory committee of the
International Pump Symposium
sponsored by Texas A&M
University. I presently have a
book published titled Operators
Guide to Rotating Equipment. 1
continue to teach operator classes
in the plant environment relating
to rotating equipment. I teach
how the equipment operates and
inspection techniques, which I
have done for several years.

Pump Engineer: How do you find
the industry has changed in terms
of knowledge transfer?

Mary Kay O'Connor Process Safety Center

2015 International Symposium
Beyond Regulatory Compliance, Making Safety Second Nature

In association with IChemE
October 27 - 29, 2015 College Station, TX

Early Registration Ends September 30!

Registration is now open for the 2015
International Symposium. The symposium will
be a great opportunity to meet people from
throughout the process safety community as
well as attend talks on the critical issues of

i (’ research in process safety.

For more information: http://psc.tamu.edu/symposia/2015-sym
Experts from around the world will gather as part of this two and a half-day symposium, to share
the latest information on the hottest topics aimed at making the process industry a safer place.

Exhibit Space & Sponsorship Opportunities Available!

The symposium will feature an exhibit area where participating companies can display products,
technology, and software related to process safety.

For questions: Alanna Scheinerman at ascheinerman@tamu.edu or Phone: (979) 845-5981
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Figure 1: An example of a typical logic diagram that could be provided to operators in order to help

them with the decision-making process.
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Julien Le Bleu: There is a
definite loss of expertise with

all the retirements that are taking
place.I find that when companies
hire engineers a lot of the people
doing the hiring really don'’t
understand the engineering role.
So they hire people with great
grade point averages and when
those people go out into the
plant they may not have actual
practical experience. Early in

my career, I was allowed to make
mistakes because no one knew
any better. A smart person was
one who didn’t keep making the
same mistake, not necessarily
someone who did not make
mistakes. Our knowledge grew,
but now with the industry and
cost and everything being what
they are, people only want
“correct” answers. “I am paying
you a big salary; you come as a
graduate from a big university,
with great grades, so I expect
nothing but correct answers.”

But, in the real world that’s not
possible. The next question

is, how do you get them the
experience? The best way to
bring lesser trained individuals
to a better understanding of
their job and the equipment they
operate is to have them work
with an individual that excels at
the job. The high achiever got
his experience at a time when he
could make mistakes and learn as
well as apply him/her self.

Pump Engineer: What is your
recommendation?
Julien Le Bleu:

© Allow people to make
mistakes, including the
operators and the craftsmen —
as long as they have a
reasonable reason for making
the decisions that they made
and don’t keep making the
same incorrect decision. I had
a young engineer work for me
that had graduated with very
good grades from a University
in Mechanical Engineering.
When he came to work with
me as his mentor, I gave him a
book to read. He read it, and
then I gave him another, and
another. They were simple
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books on equipment. He
would say “Well hey,I am a
graduate engineer, how come
I have to do this stuff? I want

to be out in the plant solving
problems.” I told him that
when he graduated from the
University, they gave him a
tool box, and what I was doing,
with these books, was putting
tools in his tool box.

© Make use of retired individuals
to either work in the plant part
time or at least mentor some of
the younger, less experienced
people.

® Do more training on a practical
level (hands-on) for the people
in the plant. The returns can be
significant, but you must
implement those things that
are taught. That means some of
management must attend the
classes. The students must be
held accountable for the
material presented.

An additional method of
capturing the knowledge of
more experienced operators

or engineers is to make and
require the use of applicable
decision trees to aid in making
better decisions. This can be
very beneficial to ensure proper
actions are taken when a problem
occurs and a decision is required.
It makes knowing what the best
decision is available, and also
what to do about the problem
identified.

Pump Engineer: Tell me about
your consulting company, Sage
Technologies.

Julien Le Bleu: I recently
started a company named Sage
Technologies LLC. I do consulting
for problems in the plant I also
teach operators troubleshooting
in their plant environment. I have
been doing operator training

for the last eight or nine years.

It is done in their plant on their
equipment. One of the things that
I hear from a lot of the operators
in my class is “I don’t know why

I have to have this training. I have
28 years of experience.” I ask

www.pumpengineer.net

them if that means that every day
they come to work they run into
something new that they have
never seen before and then have
to solve the problem? Or does

it mean that today is just like
yesterday, doing the same thing,
taking readings, and then going
home? I tell them that if they
have run into something new
every day, then they have 28
years of experience. If you are
doing the same thing you did
yesterday, it is not experience,

it is just repeating what you did
yesterday.

Pump Engineer: Is your new
company going to have a certain
focus?

Julien Le Bleu: The main focus of
my company is operator training.
The operators are resources in
the plant that really haven’t been
used to their fullest potential.

The operators are in the plant 24
hours a day. Management thinks
that the operators are doing
troubleshooting when they identify
a problem. It is assumed they know
how to do what I call a look, listen,
and feel inspection — which is
monitoring the equipment the old-
fashioned way — but many don't.
My class teaches not only how to
do a proper inspection, but also
how to do a little troubleshooting
at the same time.

Pump curves for centrifugal
pumps are considered the realm
of the engineer. The operator,
however, also needs to understand

relationships between discharge
pressure and flow, net positive
suction head and cavitation,

and flow and horsepower
requirements. It is not possible to
troubleshoot a piece of equipment
without understanding how it is
supposed to work. It is important
for the operator to be able to
identify cavitation and what they
can do to prevent it.

Everything I teach is geared toward
the operator and the way they look
at equipment. Another thing that the
operators can do that no one else
can do is to identify the conditions
around the problem they have

just identified. For example, let’s
say they have a pump and every
three months or so the bearings
are failing. The mechanic will likely
get the credit (blame) for putting
in crummy bearings or not doing

it correctly. Of course, that doesn'’t
endear the mechanics to the
operators nor the operators to the
mechanics. But, if someone is really
paying attention, what the operator
might find is that those bearings
always fail two weeks after they do
a wash down, or two weeks after
they do a process change or they
have a process upset — meaning

an excursion in either viscosity,
load, or temperature. It might be
some other thing that is going on
in the process that might actually
be causing the bearings to fail. If
that information never gets to the
mechanic or the engineer, then
that problem is never going to be
solved.

ABOUT THE EXPERT: Julien Le Bleu Jr.

Julien Le Bleu Jr. was the principal rotating equipment engineer for Lyondell
Chemicals. He retired in January 2006 after 25 years with Olin / Arco /
Lyondell, and is presently teaching operator best practices. He worked for
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“Operator’s Guide to Rotating Equipment: An Introduction
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MOMENT WITH: HOWDEN ROOTS

MOMENT WITH Howden Roots on troubleshooting,
PAUL KEARNEY: oil selection, and energy efficiency

Pump Engineer recently had the pleasure of speaking with Paul Kearney, the Global Senior Sales Leader
of Aftermarket and Key Accounts at Howden Roots, about his experience with pumps and what the
future has in store for him and his company.

By Sarah Schroer & Lindsay Jackson

Pump Engineer: What is your
role within Howden Roots?
Paul Kearney: My current role
with Howden Roots is Global
Leader for Aftermarket Sales,

as well as some key accounts. I
specialize in the vacuum truck
market, the mobile products
market, and process gases. In total,
Thave 25 years’ experience in
various roles within the industry.

Pump Engineer: What you do on
a day-to-day basis?

Paul Kearney: A typical day
would involve troubleshooting
our pumps and blowers as they
relate to maintenance concerns,
vibration issues, bearing life
expectancy and system related
failures. All of my team members
are either former application
engineers or field service
engineers with an average of 20
years’ experience.

Pump Engineer: What are some
of the most common issues you
see?

Paul Kearney: By far the top
two are lubrication and vibration
complaints. We have vibration
emanating from the pump itself,
from poor base design, or from
poor installation techniques.
Improper service, specifically
with regards to use of the wrong
lubrication for the applications,
which can cause premature
bearing failures.

Pump Engineer: I realize each
situation is unique, but in general,
what do you suggest to correct
these problems?

Paul Kearney: Well, for proper
installation of a pump, you need to
ensure you have a level and true

Pump Engineer, August 2015

base to start. It must be properly
grouted and anchored to the floor.
Read and follow the instructions
provided by the manufacturer.

If you do not have the proper
equipment, hire a professional,

it is less costly in the long run.

Of course, selecting the right oil
viscosity for the ambient and the
operational temperature of the
machine is important. At different
temperatures oil will degrade
faster, so you need to pay close
attention to the oil temperature in
your operations. Synthetic oil is
fantastic, but it still degrades over
time and temperature. Sample it
periodically.

Pump Engineer: Could you give
an example of a type of oil in a
specific application?

Paul Kearney: We go by an

ISO rating. For example, in a
particular application, ISO 320
has better characteristics at
certain temperatures than ISO
100. However, each engineer
should refer to the manufacturers’
table for a proper ISO rating for
their specific application.

Pump Engineer: Could you tell
our readers about your system
evaluation process?

Paul Kearney: It’s a very
thorough evaluation. For example,
if it is a wastewater treatment
plant, we assess the dissolved
oxygen — which is ultimately what
we are trying to deliver into the
process — and we look at all the
piping, all the controls and the
machine for efficiency. The whole
delivery system as well as the
blowers and the motors need to
provide the most energy efficient
solution to the customer.

Pump Engineer: It seems
that the whole industry is talking
about energy efficiency right
now. Have you found that?
Paul Kearney: Well, people
need to consider the fact
that it is the entire system’s
total energy efficiency that
is more important than any
one individual component in
the system.

Pump Engineer: What projects
are you currently working on?
Paul Kearney: There will be a
paper coming out for Weftec on
a Lemay wastewater treatment
plant where we did a total plant
evaluation. We had another
project at Bird Island, in Buffalo,
New York. We went through the
entire plant changing valves,
controls, and replacing other
equipment to get the plant
upgraded. This project was
funded by New York Power
Authority.

Pump Engineer: What kind of
valves did you switch out?

Paul Kearney: We used the
Rotork valve, which was chosen
for more accurate control of the
air delivery to the tanks.

Pump Engineer: In this project,
Howden Roots was asked to come
in and help evaluate the energy
efficiency of the system. What are
the recommendations that you
made?

Paul Kearney: In the main plant,
we altered the performance of
the compressor and we installed
the variable frequency drive so
the machine could be operated
in a more efficient area of
performance.
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Pump Engineer: In general,what  business for any kind of process lot of excitement as we continue
are the main industries that equipment. to innovate. There will be several
Howden Roots tends to deal in? new products coming out within
Paul Kearney: We have a very Pump Engineer: Are there any the next 12 months. Howden Roots
wide footprint for our products. big milestones that Howden Roots  also makes the largest rotary lobe
Clearly the water industry is has recently reached? blowers in the world for process
huge, but it’s also what we call Paul Kearney: Howden Roots gas.That’s a claim to innovation we
general industrial. That can is driving a family of new high- will always be proud of and is just
include food and beverage as efficient machines.We’re stillinthe =~ one more way we revolve around
well as industrial gases with development stage, but there is a our customers.

companies like Praxair or Air

Products, the mobile market ABOUT THE COMPANY: Howden Roots

including something as blg' as ABOUT HOWDEN ROOTS
a hydroexcavator to as small

as a carpet-cleaning van, etc.
Essentially anywhere there is air
movement can be included in
what we call general industrial

- petrochemical, chemical
plants, refineries, and power
plants. Anything that needs air
or gas moved at high volume

Now known as Howden Roots, this key business unit of Howden’s Compressors
Division is a well known manufacturer of blower and compressor technologies -
including the world renowned rotary positive displacement blower known
commonly as “Roots Blowers.” Howden Roots serves industries such as
chemical production, waste water treatment,

power generation and general industrial. The
new business unit has a 279,000 square foot
manufacturing facility in Connersville, Indiana,

- as well as its headquarters in Houston, Texas and
and medium preissure: Howden various sales and support sites around the world
Roots has been in business 167

- including the UK, China and Australia among
years aI.‘d is one of th? leaders others. More information on Howden Roots can
in the 011. and gas business, the be found at howdenroots.com. Paul Kearney, Howden Roots
coal business, and the water
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TECHNICAL ARTICLE: DUAL PRESSURIZED SEAL PIPING PLANS

Considerations in the selection of dual
pressurized seal piping plans — Part 1

Mechanical seals continue to be the most effective and efficient method for sealing most centrifugal
and rotary pump applications. In recent times, the selection of seal designs has migrated towards
dual pressurized seals primary due to the need for improved reliability and an increased focus on
emission reductions. There are however several options for creating the pressurized environment for
these seals. The selection of the appropriate piping plan is a critical consideration in the specifications
for new or upgraded seal applications.

By Michael Huebner, Principal Engineer, Flowserve Corporation

Benefits of Arrangement

3 seals

API 682 defines one of the
general characteristics of a seal
design through the use of the
term “Arrangement”. A seal
arrangement specifies the number
of seals and the pressurized

(or unpressurized) condition of
the fluid between the seals. An
Arrangement 3 seal contains

two mechanical seals with the
barrier fluid between the seals
maintained at a pressure greater
than the seal chamber pressure.
An Arrangement 3 seal, therefore,
will have both the inner and outer
seal operating on the barrier fluid
(See Figure 1).This makes the
seal operation less dependent on

the properties of the fluid in the
pump. It also allows the seal to
operate in a vapor space, mixed
phase fluids, or flashing fluids.
Finally, it minimizes or prevents
the potential for process fluid from
migrating to the atmosphere.

Pressurized seal support
systems

Along with the benefits of a
pressurized barrier fluid come
the challenges of providing
pressurization, conditioning, and
monitoring of the barrier fluid. API
682 provides the most globally
referenced specifications for
piping plans for mechanical seals.
The two primary options for dual
pressurized liquid seals are Plan

53 and Plan 54. There are three
options for Plan 53 labelled as
Plans 53A, 53B, and 53C.While
within the standard all Plan 53’s are
considered technically equivalent,
the differences in design and
function can be significant.
Understanding these differences
is critical in meeting both the
requirements of the application
and the end user’s expectations.

Plan 53A

Plan 53A consists of an external
reservoir which contains the
circulated volume of barrier fluid.
The top of the reservoir contains a
vapor space which is pressurized
from an external source such

as a plant Nitrogen header. The
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Figure 1: A typical Arrangement 3 seal will have both the inner and outer seal operating on the barrier fluid.
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pressure of the barrier fluid is
controlled by a pressure regulator
in the Nitrogen supply line. The
performance of the mechanical
seals is monitored by the level
of the barrier fluid in the sight
glass and instrumentation. The
volume of the reservoir can
vary significantly depending
upon application conditions
with the most common volumes
ranging between 11 - 30 liters
[8 — 8 gallons]. Larger volumes
of circulated fluid can allow

for longer retention time in

the reservoir improving heat
removal and longer operating
times between barrier fluid
maintenance intervals.

Because the Nitrogen which
pressurizes the system is in

direct contact with the barrier
fluid, there can be a significant
absorption of Nitrogen into the
fluid. As the barrier fluid migrates
across the outer seal faces, this
gas can come out of solution with
the local reduction in pressure

in the fluid film. This can result

in erratic seal performance. As a
result, most Plan 53A systems are
limited to operating pressures
less than approximately 10,3 bar
(150 PSI) although many end users
report successful operation up to
13,8 bar (200 PSI).

Advantages:

® Simple system
® Constant pressure

® Inexpensive pressurization
source

Disadvantages:

© Absorption of gas into barrier
fluid

© Limited to lower pressure
applications

© Requires constant external
pressurization source

Plan 53B

The Plan 53B was developed

to address some of the
shortcomings of the Plan 53A.
This piping plan uses a bladder
accumulator to pressurize the
barrier fluid thereby removing
the live interface between the
pressurization gas and the
barrier fluid. This removes all the
complications of gas absorption
and allows the system to be
operated at very high pressures.

The basic principles of a Plan
53B are simple. The bladder in
the accumulator is pre-charged
with Nitrogen. Barrier fluid is
added to the system and all air
is vented from the barrier fluid
piping. As barrier fluid continues
to be added to the system,

the Nitrogen in the bladder is
compressed raising the pressure
in the system. Barrier fluid is
added until the system pressure
reaches a high pressure set point
(high level). During operation,
barrier fluid which leaks past the
seal faces will reduce the fluid

Figure 2: lllustration of Plan 53A, which consists of an external reservoir which contains the

circulated volume of barrier fluid.

WWww.pumpengineer.net
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TECHNICAL ARTICLE: DUAL PRESSURIZED SEAL PIPING PLANS

volume causing the Nitrogen Nitrogen in the bladder. Large ® Does not require connection
in the bladder to expand with variations in ambient temperature to a pressurization source

a corresponding reduction in (particularly with direct sunlight ® Can be used in remote
system pressure. When the on the accumulator) can result locations with limited
barrier fluid pressure reaches a in pressure swings in the system utilities

maintenance set point (low level), which are independent of seal

the user will add barrier fluid to performance. Disadvantages:

increase the system pressure back . .
Y p © Variable pressure of barrier

to the high pressure set point. The Advantages: fluid

maintenance intervals for refilling .

will depend upon the size of the ® Canbe used at all pressures ©® Changes in system pressure
accumulator, seal leakage rate, (including very high due to changes in ambient
and allowable pressure variation. pressures) temperature

The most common Plan 53B
designs also eliminate the seal
reservoir and favor a small
circulated volume of barrier
fluid. This also leads to the use

of a dedicated seal cooler for
managing the temperature of the
barrier fluid. While water-cooled
seal coolers are often used, many
end users favor air-cooled seal
coolers since this eliminates the
need for external cooling water
and can allow the Plan 53B to be
used in remote locations. This

system, however, will be impacted
by ambient temperatures which Figure 3: Plan 53B uses a bladder accumulator to pressurize the barrier fluid which removes
the live interface between the pressurization gas and the barrier fluid.

will affect the pressure of the

Plan 53A Plan 53B Plan 53C
. Varies with leakage and Varies with seal
Barrier pressure Constant
temperature chamber pressure
Pressurization source External N, supply Pre-charged accumulator Reference line to seal
2 chamber
Monitoring seal leakage Level in reservoir Pressure of barrier fluid Position of piston
Maximum barrier fluid 10,3 - 13,8 bar Limited only by system Limited only by system
pressure [150 - 200 PSI] components components
Su1ta}:>1e for remote No Yes Yes
location
Affected by ambient No Yes No
temperature
Ability to track seal No No Yes
chamber pressure
System components
isolated from process fluid Yes Yes No
Su1.tab1e for dirty process Yes Yes No
fluids

Table 1: Comparison of features on Plan 53A, 53B, and 53C.
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Plan 53C

The Plan 53C utilizes a piston
accumulator to pressurize the
barrier fluid system. Rather than
using an external pressure source,
this plan uses a reference pressure
from the pump itself (normally
the seal chamber). As the pump
is pressurized, the reference line
pressurizes the accumulator and
creates a correspondingly higher
pressure in the barrier fluid. The
pressurization occurs due to the
different hydraulically loaded
areas on the two sides of the
piston. This system is therefore
self-energizing and tracks both
normal and upset pressures in
the seal chamber. The piston
itself slides to compensate for a
loss in barrier fluid. The position
of the exposed piston rod is

used to monitor seal leakage

and determine the volume of
barrier fluid remaining in the
accumulator.

There is one severe limitation

to this design; the piston itself

is exposed to the process fluid
from the pump. This requires that
the piston accumulator itself is
compatible with process fluid in
the pump. In addition, the sliding
nature of the piston requires

that the process fluid does not
become viscous, solidify, plate-
out or leave deposits in the
accumulator. Piston accumulators
are available in a fixed number
of pressure ratios which may
vary between manufacturers. The
ratio is also fixed which means
that the end user cannot alter the
barrier fluid pressure from the
pressure naturally created by the

design ratio and the seal chamber
pressure.

Advantages:

® Automatically pressurizes
barrier fluid system

® Automatically tracks
pressure changes in pump

® Canbe used in remote
locations with limited utilities

Disadvantages:

® Exposes piston accumulator
directly to process fluid

© Not usable in dirty process
fluids or fluid which will plate
out or leave deposits

® Available in a fixed number of
pressure ratios

Conclusions

End users are specifying more
Arrangement 3 seals in an effort
to improve reliability and reduce
emissions. The available piping

Be sure to check out the October
2015 issue of Pump Engineer to
read Part 2 of Michael Huebner’s
article series!
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TECHNICAL ARTICLE: SUBSEA SEALING

Effective sealing in flowline
breakaway connectors

Deep sea locations prevent the use of conventional freestanding working platforms, as construction
at great depths is simply unachievable. As a consequence, many of today’s deep water exploration
rigs and extraction vessels now float in close proximity to the well site in order for engineers to access
the valuable resources below. These floating working vessels are connected to the wellhead on the
ocean floor via flowlines, umbilicals or cables, allowing raw hydrocarbon materials to be pumped
onto the ship and transported to the shore for processing.

By Steve Jagels, Global Market Manager Oil & Gas, Precision Polymer Engineering (PPE) Limited

As anchorage is not achievable

in such situations, Dynamic
Positioning (DP) systems have been
developed and deployed, allowing
ships to use satellite positioning
to maintain a fixed position on the
ocean surface. With a modern DP
computer-controlled monitoring
system, these devices can include
GPS, wind, and motion sensors
which deliver information to the
on-board computer that controls
the angle and output for each
thruster. DP systems offer excellent
manoeuvrability and fast set-up
as they can be positioned quickly
and without costly construction.

However, while this system can
have many advantages, one
sizeable disadvantage is that the
system can fail and blackouts
can occur in the event of GPS
connection failure, often caused
by issues such as harsh weather
patterns or loss of connection to
communication systems. In this
event, there is a real risk that oil
and gas extraction vessels may drift
off course, damaging flowlines and
pumping equipment, potentially
leading to catastrophic leakages.

To address this challenge, some
companies have been working

balanced emergency breakaway
system, where airtight connectors
provide ship drift/drive off
protection for vessels in case of
DP loss. Positioned subsea and/
or topside; the connector would
breakaway in a drive off scenario
while under full working pressure,
leaving a dry seal on either side
of the valve. This ensures safety
for crew, equipment, and the
environment as well as cutting
operational downtime due to ease
of connection and disconnection.

To meet pressure and chemical
resistance requirements, the
breakaway connectors would need
to be manufactured from high grade
nickel alloys and super duplex
steels, and developed as a risk
management and safety measure.
In the occurrence of axial tension,
the two connectors break apart and
upon separation, each connector
would seal itself completely at full
working pressure without spillage
into the surrounding water.The
connectors can be operated
remotely or manually with the
capability of connecting and
disconnecting under high pressure
conditions and operate effectively
whether positioned subsea, mid-
level, or mounted on the extraction

environment is protected against oil
leakage, but also that the oil within
the flowline remains unpolluted by
seawater.

Applications such as these pressure
balanced disconnector cuffs
require a high performance made-
to-order sealing solution to meet
the high pressure challenge, which
would also work in conjunction
with other conditions such as

low temperature and even harsh
chemical exposure common to the
oil and gas operating environment.

In deep waters, extraction
equipment is exposed to high
pressures while enduring

low temperatures. In these
environments, elastomer
compounds will become brittle
below a certain temperature,

in turn losing a degree of
elasticity and the capability to
create an effective seal. If an
elastomer begins to exhibit brittle
characteristics, it will no longer
provide an efficient solution, risking
failure and leakage. Hence, it is
important that critical equipment
intended for offshore exploration

is meticulously tested to perform at
pressures upwards of 15,000psi and
at temperatures ranging between

to develop a patented pressure vessel. The system means that the -18°C and +121°C.
Elastomer Family NBR L°|_";’NT;;“’ HNBR (:E:x) "°";’KT;|"“’ FKM "°r;;:/|mp FFKM
Sour Gas Performance
1=best or non-reactive 3 3 2 1 2 3 1 1
3=most reactive
Class Transition, °C -30 -40 -30 5 -40 -17 -30 0
Upper Service Temperature, °C 120 160 180 250 225 225 240 260

Table 1: Demonstrating the relative sour gas resistance of elastomer types and their respective glass transitions with approximate low and high
temperature performance. A rating of 1 on the Sour Gas Performance scale indicates the elastomer does not react to hydrogen sulphide.

Pump Engineer, August 2015
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It is also essential to consider the
possibility that pumping equipment
may come into contact with
extremely corrosive or aggressive
media. When pumping both
onshore and offshore, exploration
companies can often encounter
highly toxic chemicals, including
hydrogen sulphide, otherwise
known as ‘sour gas’. Hydrogen
sulphide is intensely corrosive and
can cause widespread damage to
equipment and sealing materials,
as well as being extremely
dangerous to personnel and the
environment. This has led to
stringent regulations such as API
6A, 17D, PSL3G, and PR2, along
with a strict testing regime to
ensure that safety criteria is met.

The elastomer types used as seals
in pumps and valves for the oil
and gas industry typically include
NBR (nitrile butadiene rubber),
HNBR (hydrogenated NBR),

FKM (fluoroelastomer), FEPM
(tetrafluoroethylene/propylene),
and FFKM (perfluoroelastomer).

Of these individual types, there
are general properties that

are fundamental to that group
such as temperature range,
chemical resistance and glass
transition temperature. However,
within each of these elastomer
families there are also variations
differentiated by monomer ratios,
cure chemistries, and other
factors. Each of these materials will
have trade-offs in performance

in sour gas and low temperature
resilience as shown in Table 1.

FFKMs provide more resistance
to aggressive and corrosive
substances such as oil, aromatic
hydrocarbons, water, amine
based corrosion inhibitors, sour
gas, and methanol. Although
traditional FFKM materials have
this ability, they are unable to
perform at low temperatures and
are only rated to around -15°C.
New FFKM materials are specially
developed to cope with lower
temperatures down to -46°C.
These FFKMs are a more suitable

choice for low temperatures faced
in subsea operations.

The development of breakaway
connectors for suspended flowlines
provides a solution that ensures

the prevention of environmental
contamination and the pureness

of extracted materials in case of

a DP loss situation. To ensure the
effectiveness of the connector
system, specialist elastomer sealing
materials should be employed in
the connector cuffs that have been
tested and proven to perform far
beyond the anticipated extremities
of the operating environment.

Steve Jagels, PPE
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Hose pumps used in winery

STUDY: filter press system

Verderflex provides hose pumps to a standard filter press system that is used at a winery for processing

yeast slurries.

By Sarah Schroer, Editor, Pump Engineer

The yeast removal process
produces a clumpy, yeast slurry
that gets pumped through a filter
press. In this case, a Verderflex
VF25 industrial hose pump is
used as part of a standard filter
press system produced by a
German manufacturing company.

From the yeast slurry storage vessel,
the slurry is fed into the peristaltic
pump through a 32mm suction line
made from flexible Verderflex hose
to reduce pulsation. The peristaltic
Verderflex pump is fitted with

DIN 11851, type SC stainless steel
sanitary connections of 32mm, with
reducing inserts to suit the 25mm
tubing. The drive of the pump is a
1.1 kW gear reducer giving a pump
speed of 48 rpm, delivering 800 I/hr
of product to the filter press.

WWw.pumpengineer.net

On the discharge side of the filter
press pump, a 32mm flexible hose
is used to feed the filter press. In
addition to the flexible hose, an
air dome is installed which has a
volume of approximately 20 liters,
allowing it to absorb pulsation,
but also to act as a pressurized
storage tank for the filter.

The chamber filters are evenly
filled with wine/yeast slurry
mixture, to a pressure of 10 bar that
is maintained and not exceeded
for effective operation. A pressure
sensor is installed on top of the

air dome and is set to stop the
Verderflex pump running when 10
bar pressure is registered. At least
one pressing shoe of the pump

is always positioned to be fully
compressing the hose, acting as a

Verderflex peristaltic hose pumps are also
commonly used for transferring yeast in
the brewery industry.

valve, thus maintaining the pressure
in the air dome and chamber filter.

As the wine slowly flows through
the filter the pressure inside the
air dome reduces, until the sensor
registers a pressure of 7 bar, at which
point it is set to start the Verderflex
pump again. At the end of a batch,
when the yeast slurry feed vessel
is empty, the peristaltic Verderflex
pump can run dry without damage.
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TECHNICAL ARTICLE: ROTARY PUMP BEARINGS

Accelerated testing of composite
bearings for rotary pumps

Composite polymer bearings are used in a variety of pumping applications. The benefits of composite
bearings include low running friction, low wear on associated pump shafts and ease of replacement.
However, the wear properties of these bearing materials are often a characteristic of concern

for engineers. The development of new materials requires controlled wear testing to validate the
effectiveness of candidate material formulation.

By Kurt Hayden, PhD & Ashley Raines, EGC Critical Components

While standard tests such as
ASTM D3702 may be used to
screen candidate materials, end
users prefer the validation of
field testing. Testing in actual
pumps can be prohibitive due
to the amount of fluid which
must be managed during the
test and the management of heat
generated during the pumping
operation. The Journal Bearing
Test Rig (JBTR) discussed here
has been designed to simulate
pump bearing conditions in
conjunction with accelerated
testing methods.

Test method

The journal bearing specimen

of the candidate material sits in

a sealed testing chamber that

fits against a stainless steel shaft,
as shown in Figures 1 and 2.

A force perpendicular to the shaft
is applied to the testing chamber

by a pneumatic cylinder. The
shaft rotates against the ID of the
specimen. The air supplied to the
cylinder generates a side load on
the specimen and is regulated by
the control software.

While the test is running, a
slurry of 5% silica and distilled
water originates from a mixing
chamber and continues its flow
through a heat exchanger and
afterwards, a peristaltic pump.
The pump then sends the slurry
mixture to the test chamber on
one side of the bearing. The
mixture passes to the other

side of the bearing through the
channels shown in Figure 3 and is
returned to the mixing chamber.
Together, the applied side load,
the silica and the rotation of the
shaft cause abrasive wear on the
test specimen, which our test
aims to evaluate.

e -

Figure 1: Photograph of the test chamber of the journal bearing test rig.

Pump Engineer, August 2015

Various data is collected by

the rig during the test. These
data include temperature,
displacement, pressure, and
speed. The slurry inlet and
outlet temperatures and the
temperature of the reservoir
fluid are monitored by immersion
thermocouples. Slurry pressure
is measured via an in-line
pressure transducer. For safety
and consistency from test to test,
temperature is also sampled
from the right and left rotary
bearings.

The specimen temperature

is approximated by the shaft
temperature at the point of
bearing contact which is
measured with an IR sensor,
located within the ID of the shaft.
A heater and a chiller are used
to control the temperature of the
system. The heater is immersed
in the slurry mixing chamber.
The system program may control
either the slurry or the specimen
temperature.

The side load is measured

via a load cell at the bottom

of the plate which applies the
side load. It is also measured
through calculations based on
the controlled air pressure
through the valves (this air
pressure is measured via a
pressure transducer as well).
The rotary motion of the shaft
is managed by a DC motor
controller which is configured
by the rig software. Shaft RPMs
are measured with a proximity
sensor that is placed over a
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Left Shaft Test Bearing Right Shaft General observations
Egﬁ:i:g Housibg Egﬁ:i:g The data cpllected througb the
Slurry Flow aforementioned methods is
s reviewed after each test for trends
within each response as well
as correlations between factors.
In general, the temperature of
the shaft at the point of contact with
the bearing is higher throughout
the test than the incoming slurry
temperature, as shown in Figure 4.
Additionally, the outlet slurry
temperature is always greater than
the inlet temperature. It is apparent
that the slurry is removing some
of the heat generated by friction
Figure 2: Cross section illustration of the journal bearing test rig showing the location of between the shaft, the wear

Drive Motor

200 pounds side load

components. particles, and the bearing.
hole in the shaft. Displacement various methods. Changes in R
of the sealed testing chamber the dimensional measurements,
is measured by a Linear Variable weight, volume, and surface
Differential Transformer (LVDT). finish of the bearing specimen
and shaft provide an empirical
Each test of candidate material indication of wear. However,
is replicated to establish a the preferred method of
measure of variability. The determining wear rate utilizes
data collected from before, a line of best fit generated
during, and after the test are from the data provided by the Figure 3: lllustration of the specimen
compiled and analyzed using LVDT. bearing showing the slurry flow channels.

SCP - Sustainable,
Energy Efficient Solutions for
Chemical Industry

Standart Pompa has been offering sustainable and innovative
solutions in the market for years. SCP type pumps represents
reliability and efficient pumping solution to hardest process
requirements with “Customer-oriented Approach”. SCP pumps,
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conditions up to 175°C in chemical and petrochemical industry.
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TH““SANDS OF PUMPS operating life establishing “set and forget methodology”
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Pumps fitted with GRAPHALLOY®
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The analysis of the wear data Shaft and Slurry Temperatures
collected by the LVTD has "

demonstrated that the wear
exhibits three distinct phases.
The first phase is the break-in
period, often accompanied by 70 -
an initial increase in the size

of the bearing due to thermal
expansion. This expansion may
be observed as negative wear
(displacement) shown in the
graph of Figure 5. Immediately
following this thermal break in
period is a period of rapid wear
due to the initial shearing of the
sample and gradual smoothing
of mating surfaces (bearing 8

break in). The duration of this 0 1 2 3 4 6 7 8
phase varies from material-to- Test Duration (Hours)

material, but typically occurs
within the first one to two hours
of the test.

75

65

60 -

Temperature (°C)

55

50

45

emmS|urry In Temperature s==Slurry Out Temperature e==Shaft (Specimen) Temperature

Figure 4: Graph of typical temperature effects observed in the slurry and shaft.

The second phase of typical

wear curves exhibit a transition Typical Composite Journal Bearing Wear

to a reduced, more stable 0.60

wear rate experience in

the third and final stage of 0.50 o

“stabilized wear rate”. While

the transition stage exhibits E 0.40

a parabolic characteristic, “g

the stabilized wear rate may 5 0.30

be highly approximated by -

linear regression (r > 0.98). For 2 o0

material comparisons, it has :.g

been found that this wear rate is - g

indicative of comparative long- =

term bearing performance. Sas

Closing i _ _ _
The Journal Bearing Test Rig wido t 2 3 4 6 ? 8
provides a platform for the Test Duration (hours)

comparative testing of new
composite bearing materials.
The test rig has shown to be
a useful tool for the collection
of wear data and contributing
factors pertaining to the
performance of composite

===Break-in Period  ===Transition Phase  ===Stabilized Wear Phase

Figure 5: Example graph of a wear curve showing the three phases of typical wear.
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Thermal growth considerations
In pump mechanical seals

The effects of thermal and differential expansion are destructive to pump mechanical seals. The components
of a pump, operating at high temperatures in particular, suffer internal differential growth.

By Mr. Adolfo Gomez & Andrea Marcela Morales

Wrongly supported piping, which
expands toward the pump, might
impose extremely large loads that
will throw the pump out of alignment
or impose high moments that might
bend and even break nozzles.

For example, a 6" Schedule 40 carbon
steel pipe, 10’ long supported at

the end opposite to the pump, will
expand toward the pump. Consider
the temperature of the liquid in this
pipe; if it increases 320°F, it will
grow as outlined in Figure 1.The
calculations from Figure 1 show that
if a pipe undergoes an increase in
temperature and a component next to
it impedes its expansion, extremely
high stresses will take place.

or Locating Fixture. After the
cartridge seal gland bolts and set
screws on the shaft are tightened,
the preheating process begins. The
shaft will be immediately immersed
in the hot liquid, while the massive
pump casing and its insulation
slowly begin to absolve heat.
Some of this heat is lost depending
on the state or lack of insulation.

Figure 3 shows the cartridge seal
with its Locking Washer or Locating
Fixture removed and ready to

start operating. Going back to our
previous example, we can assume
our pump has a 5 ft.long shaft, and
the operating temperature 320°F
above ambient temperature, so

Growth = 320 °F x 120" *0.0000065 /°F = 0.250"

Strain will be 0.250"/120 = 0.00208 in/in

Stress = E * Strain = 30,000,000 * 0.00208 = 62,400 lbs/Sq. in
The area of a 6" Schedule 40 pipe is 5.481 Sq. in

Force = Stress * Area = 62,400 * 5.581 = 348,441 lbs

Figure 1: Calculations showing that if a pipe undergoes an increase in temperature and a
component next to it impedes its expansion, extremely high stresses (forces) will take place.

Mechanical seals could be
seriously affected by differential
thermal growth between the shaft
and pump casing if put in operation
before preheating and before they
reach thermal equilibrium.

Refer to the seal in Figure 2 that

shows the cartridge seal installed
and its operating length held and
determined by the Locking Washer

Figure 2: Cartridge seal is
installed, its operating length
held and determined by the
Locking Washer or Locating

Fixture. operating.

www.pumpengineer.net

Figure 3: Cartridge seal
with its Locking Washer or
Locating Fixture removed
and ready to start

the shaft will expand half of above
calculation, that is 0.125", and the
casing will just begin to expand a
few thousands of an inch. This 0.125"
expansion is significantly above the
seal operating length tolerance that
is usually plus or minus 0.030".

In multistage pumps, one end of
the shaft (usually the outboard
side) is axially held by two

Figure 4: Differential
expansion between the
shaft and pump casing
caused by heating of the
pump, E=0.125",

angular contact bearings, while
the inboard (coupling end) is held
by radial, Conrad-type bearings,
free to slide horizontally.

Figure 4 shows this differential
expansion between the shaft and
the pump casing;, in this case
dimension E = 0.125". Eventually,
the pump casing will reach the
expansion of the shaft, and the
pump will be ready to begin
operation.

The pump operator should be
aware of when uniform thermal
growth has been attained by
observing Dimension E on the
inboard seal. The outboard

seal will not be affected by the
thermal growth since the shaft is
axially held at that end.

If the pump is submitted to
operation before it reaches
thermal equilibrium, depending
on the magnitude of the shaft
thermal expansion, the inboard
seal might be over-compressed
beyond its operating length
tolerance, and will be irremediably
damaged. Observation of
Dimension E during the warm up
period is extremely important in
high temperature pumps with long
shafts, also to some extent in very
low temperature operating pumps.

ABOUT THE AUTHOR:
Adolfo Gomez

Adolfo Gomez has over 30 years
of experience in mechanical seal
selection, installation, and training.

He holds a Bachelor of Science in
Mechanical Engineering from the
University of Louisiana at Lafayette.

Article edits and diagrams by: Andrea
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Student, Tufts University, Class of 2016
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SHOW PREVIEW: Pump Symposium 2015

I —

Dr. Dara Childs serves on both the turbo and pump advisory committees for the Turbomachiney & Pump Symposia.

Pump Engineer connected with Dr. Dara Childs, who not only has been the Director of the Texas A&M
University Turbomachinery Laboratory since 1984, but is also heavily involved in the Turbomachinery
& Pump Symposia. This September will mark the 31 Pump Symposium, which will take place on

September 14" through 17 in Houston, Texas.

By Sarah Schroer, Editor, Pump Engineer

Pump Engineer: What can
attendees look forward to at

the event this year?

Dr. Dara Childs: Attendees

can look forward to lectures,
tutorials, case studies, and solving
problems that regularly face
engineers. Even twenty years
ago, when there were perhaps
only ten pump companies at our
event, there were papers given
by the leading research engineers
in the industry. Our event always
attracts the top people who work
on the industry’s top pumps,
turbomachines, mechanical seals,
and other machinery.

Pump Engineer: As the Director
of the Turbomachinery Laboratory
since 1984, how have you seen the
industry evolve over the years?
Dr. Dara Childs: I've likely
observed the same evolution

as others. For one thing, there
continues to be an increase in
industry consolidation. Today,

a handful of smaller companies
exist alongside ever-expanding,
larger companies. Moreover,
many industry challenges have
been put to bed. In 1984, for
example, there began a real push
to meet the new EPA emissions

Pump Engineer, August 2015

requirements. This was taken care
of by new mechanical seals and
sealless pumps. The extension of
pump impeller lifespan is likewise
a significant, industry-level
advancement, as are a number of
significant developments in pump
manufacturing.

Pump Engineer: What benefits
are there to running the Pump
Symposium alongside the Turbo
Symposium?

Dr. Dara Childs: A great
benefit is a much wider array of
exhibits in our exhibit hall. Most
user companies require their
rotating equipment engineers
to be conversant with pumps,
compressors, and turbines.
Because of this, attendees are
interested in the full spectrum
of industry issues, and at our
symposia they get exactly that.

¥ 0\ ,
This September Houston will host the 44t
Turbomachinery & 31 Pump Symposia.

Pump Engineer: Is there
anything else you would like
to add?

Dr. Dara Childs:

® The proceedings of the
symposia are all freely
downloadable at: {ps.tamu.edu.
They are a real resource for
practicing engineers around
the world.

® Friendships are made between
engineers at the symposia.
They arrive with common
industry problems, work
through those problems
together, and continue their
technical interactions all year
round.

© The TPS advisory committees
are the single biggest
resource that the Turbo Lab
has. We couldn’t begin to pay
them for their time put into
planning and reviewing the
technical program and inviting
others.

® The quality of our program
exceeds that of many technical
societies, today.

® When I attend the ASME Turbo
Expo, I note that many of the
references cited in their
program are to lectures given
at TPS.
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SHOW PREVIEW: PUMP SUMMIT AMERICAS 2016

BRINGING
THE FOCUS
BACK TO
PUMPS:

The new

Pump Summit _

A me rl cas A handful of the Steering Committee members for Pp Summit Americas poses for a photo during a
. Left to right: Baha Tanju, Bob Mcllvaine, Sarah Schroer, Michael Huebner, Charli K. Matthews, Jean-M

eve nt Wl I I (Bob) Heyl, Henri Azibert, and Pedro Larregui.

cater to pump
professionals

Houston’s Premiere Networking
Event for Pump Experts”

Pumps are part of everything
we do. As a professional in the
process industry, pumps are
often referred to as the “heart
of the system”. For the first
time, Houston will see a pump
conference and exhibition

for pump professional by
pump professionals. Pump
Summit Americas aims to
truly support relationships

y .

between young engineers
and in dustry veterans. With Jean-Marc Fosseux from Technip is the Chairman for the first Pump Summit Americas event.
the knowledge gap becoming QUICK FACTS: Pump Summit Americas
more and more apparent, it is Name of event: Pump Summit Americas
essential to work together as Date: June 13" — 14 2016
one pump community in order Location: George R. Brown Convention Center, Houston, Texas
to prepare for a successful oot S
future. Pump Engineer KCI Corporation
Pumpen Aktuell Messe Diisseldorf North America

By Sarah Schroer, Editor, Pump Engineer

Empowering Pumps

Pump Summit Americas is Sponsored by:

grateful to have the support

of Chairman, Jean-Marc R+W 'EMI'
Fosseux, and a strong Steering APOPPE + POTTHORF COMPANY

Committee. The group recently
held their first meeting during
the Valve World Americas

Exhibition Contact: Conference Contact:
David Scharbach Sarah Schroer

event on July 15* at the George f ;. Office: +1-416-361-7030 Office: +1-416-361-7030
R. Brown Convention Center \ M \iobile: +1-647-962-7030 T Mobile: +1-647-248-7116
in Houston, Texas. The Steering Email: d.scharbach@kci-world.com Email: s.schroer@kci-world.com
Committee discussed the
direction of the conference,
picked topics, and selected
moderators for each session.

(v Pump Engineer, August 2015 40

General Inquiries Contact:
psam@kci-world.com
+1-416-361-7030



meeting that was held in July 2015 in Houston, Texas.
grc Fosseux, Jack Creamer, Michael Michaud, Robert

New approach to a pump
conference

Pump Summit Americas is
planning a hands-on learning
experience for the conference,
with a diversity of teaching styles
and conference formats:

Pump Summit Americas is
planning a mix of:

1) Workshops

2) Panel Discussions

3) End-User Forum

4) Plenary Presentations

5) Speakers’ Corner

Are you an expert on one of
the topics below?

® Unsteady/Pulsating Flows in
Pumps & their Control

® Centrifugal Pumps Standards &
Applications

® Repeat Failures of Process
Pumps

® Mechanical Seals: Standards &
Applications

© Implementing New
Technologies for Operators

® Power Station Pumps

® Positive Displacement Pumps
Standards & Applications

® Application & Maintenance of
VFD

® Pump System Optimization
® Changing Generations

® Bolting

© Alignment

® Cavitation/NPSH

www.pumpengineer.net

Join our online
pump communities!

www.facebook.com/engineer.pump
twitter.com/PumpSummit

www.linkedin.com/grp/home?gid=4337439

Chairman:
@ Jean-Marc Fosseux, Senior Rotating Equipment Consultant,

~8 Mechanical Engineering, Technip USA

Steering Committee Members:

#t2 | Baha Tanju, PhD, Sr. Advisor Subsea Control Systems, Chevron Energy
. Technology Company

6 Charli K. Matthews, Founder & President, Empowering Pumps, LLC
-

= %! Heinz P. Bloch, P.E.

% = Henri Azibert, Technical Director, Fluid Sealing Association

il i

11, = Jack Creamer, Market Segment Manager, Schneider Electric — Square D

g
E Jay A. Zaffino, P.E., Associate Rotating Equipment Engineer, Burns &
%, | McDonnell

lﬂ::. Kamran Z. Mirza, Director, Business Development, SEEPEX Inc.

ﬁ& Dr. Klaus Brun, Machinery Program Director, Southwest Research Institute
:; Mark Sullivan, Director of Education and Marketing, Hydraulic Institute
n Michael Hotho, Chief Engineer, Rotating Equipment, Technip USA
m Michael Huebner, Principal Engineer, Flowserve Corporation

i Michael Michaud, Executive Director, Hydraulic Institute
g

é’\ Robert (Bob) Heyl, Independent Consultant

rI] Robert Mcllvaine, President, Mcilvaine Company

ﬂ Steve Kura, Vice President, Teadit North Americas

Not pictured, but also on the Pump Summit Americas
Steering Committee:

9 Laurel Donoho, Global Research Manager, Frost & Sullivan

9 Pedro Larregui, Senior Reliability Engineer, Phillips 66
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ACCUMULATORS

BLACOH Fluid Control, Inc.
601 Columbia Ave,

Bldg D Riverside, CA 92507
USA

tel: +1-800-603-7867
fax:+1-951-342-3101
sales@Blacoh.com
www.blacoh.com/

ACTUATORS

ABB Automation Products
GmbH

Wallstadter Str. 59
D-68526 Ladenburg
Germany

tel: +49-6203-71-0
fax:+49-6203-717570
www.abb.de

BEARINGS

Graphite Metallizing
Corporation

1050 Nepperhan Avenue
Yonkers, NY 10703

USA

tel: +1-914-968-8400
fax:+1-914-968-8468
sales@graphalloy.com
www.graphalloy.com

Vesconite Bearings

PO Box 40647
Cleveland
Johannesburg 2022
South Africa

tel: +27-11-616-1111
fax:+27-11-616-2222
vesconite@vesconite.com
www.vesconite.com

BUSHINGS

ESK Ceramics GmbH & Co.
KG

Max Schaidhauf Strasse 25
D-87437 Kempten
Germany

tel: +49-8315-618-0
fax:+49-8315-618-357
info@esk.com
www.esk.com

Graphite Metallizing
Corporation

1050 Nepperhan Avenue
Yonkers, NY 10703

USA

tel: +1-914-968-8400
fax:+1-914-968-8468
sales@graphalloy.com
www.graphalloy.com

CASTINGS

Ebara Corporation
11-1 Haneda Asahi-Cho,
Ohta-ku

Tokyo 144-8510
Japan

tel: +81-3-3743-6111
fax:+81-3-5736-3100
info@ebara.com
www.ebara.co.jp

Finder Pompe SpA

Via Bergamo 65

1-23807 Merate (LC)

Italy

tel: +39-039-99821

fax +39-039-599267
finder@finderpompe.com
www.finderpompe.com

Quaker City Castings
310 East Euclid Avenue
Salem, OH 44460

USA

tel: +1-330-332-1566
fax:+1-330-332-5655
info@qccast.com
www.gccast.com

Rajan Techno Cast Pvt. Ltd.
Shapar Industrial Area, Rajkot
Gondal Highway,

Dist. : Rajkot - 360 002.
Guijarat

India

tel: +91-2827-252160
fax:+91-2827-252162
info@rajantechcast.com
www.rajantechcast.com

Schmidt + Clemens GmbH + Co.
KG (Edelstahlwerk Kaiserau)
Kaiserau 2

D-51789 Lindlar

Germany

tel: +49-2266-92-0
fax:+49-2266-92-370
info@schmidt-clemens.de
www.schmidt-clemens.de

Schmidt + Clemens Group
Headquarters

P.O. Box 11 40

D-51779 Lindlar

Germany

tel: +49-2266-92-0
fax:+49-2266-92-621
info@schmidt-clemens.de
www.schmidt-clemens.com

Shanghai Liancheng (Group)
Co., Ltd.

No. 3616-3618

Caoan Rd # 65292

Jianggiao

Shanghai 201812

tel: +86-21-5913-6780
fax:+86-21-5913-6782
trade@Ipumps.com
www.lcpumps.com

CENTRIFUGAL PUMPS

Allweiler GmbH

PO Box 1140
D-78315 Radolfzell
Germany

tel: +49-7732-86-0
fax:+49-7732-86-436
service@allweiler.de
www.allweiler.com

Chesterton International GmbH
Am Lenzenfleck 23

D-85737 Ismaning

Germany

tel: +49-89-9965-46-0
fax:+49-89-9965-46-60
munich@chesterton.com
www.chesterton.com

Ebara Corporation

11-1 Haneda Asabhi - Cho,
Ohta-ku

Tokyo 144-8510,

Japan

(Continued %)
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Ebara Corporation
tel: +81-3-3743-6111
fax:+81-3-5736-3100
info@ebara.com
www.ebara.co.jp

EDUR Pumpenfabrik Eduard
Redlien GmbH & Co. KG
Hamburger Chaussee 148-152,
D-24113 Kiel

Germany

tel: +49-431-6898-68
fax:+49-431-6898-800
info@edur.de

www.edur.com

Finder Pompe SpA

Via Bergamo 65
1-23807 Merate (LC)
Italy

tel: +39-039-99821
fax:+39-039-599267
finder@finderpompe.com
www.finderpompe.com

Gontermann - Peipers GmbH
Marienborner StraRe 49
D-57074 Siegen

tel: +49-271-6346
fax:+49-271-6300
inffo@gontermann-peipers.de
www.gontermann-peipers.de

M Pumps S.r.l.

Via dell’Artigianato 120
1-45015 Corbola (Ro)
Italy

tel: +39-0426-346304
fax:+39-0426-349126
info@mpumps.it
WwWw.mpumps.it

Paul Bungartz GmbH & Co. KG
Dusseldorfer Strasse 79
D-40545 Dusseldorf
Germany

tel: +49-211-577905-0
fax:+49-211-577905-12
pumpen@bungartz.de
www.bungartz.de/

Guangzhou Seoca Pump

Co., Ltd.

05-06 20F.North Tower,

Yue Xiu City Plaza

445 Dong feng zhong road,

Guangzhou, Guangdong Province

Guangzhou, 510045

China

tel: +86-20-83565381
+86-20-83563193

fax:+86-20-83565625

info@seoca-pump.com

helhua@pub.guangzhou.gd.cn

helhua88@hotmail.com

helhua@pub.guangzhou.gd.cn

WWW.seoca-pump.com

Shanghai Kaiquan Pump
(Group) Co., Ltd.

No. 857 Wenshui Road
Shanghai, 200436

China

tel: +86-21-5651-4775
fax:+86-21-5668-5034
wenchunyan@kaiquan.com.cn
www.kaiquan.com.cn

Shanghai Liancheng (Group)
Co., Ltd.

No. 3616-3618 Caoan Rd #
65292, Jianggiao

Shanghai 201812

China

tel: +86-21-5913-6780
fax:+86-21-5913-6782
(Continued )
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Shanghai Liancheng (Group)
Co., Ltd.
trade@Ipumps.com
www.lcpumps.com

Technosub

1156 Avenue Lariviere
Québec J9X 4K8

Canada

tel: +1-819-797-3300
fax:+1- 819-797-3060
rheaultp@technosub.net
www.technosub.net

COMPOSITE COATINGS

AW Chesterton Co

860 Salem Street, Building A
Groveland, MA 01834

USA

tel: +1-978-469-6446
fax:+1-978-469-6785
info@chesterton.com
www.chesterton.com

CONDITION MONITORING

Easy-Laser/Damalini AB
Alfagatan 6

SE-431 49 MoélIndal
Sweden

tel: +46-31-7086300
fax:+46-31-7086350
easy-laser@damalini.se
www.damalini.com

COUPLINGS

R+W Coupling Technology
1120 Tower Lane
Bensenville, IL 60106

USA

tel: +1-630-521-9911
fax:+1-630-521-0366
info@rw-america.com
WWW.rw-america.com

CUSTOM GEAR PUMPS

Haight Pump

133 Enterprise Street
Evansville, WI 53536

USA

tel: +1-800-871-9250
chigginbotham@baker-mfg.
com

www.haightpump.com

DIAPHRAGM PUMPS

Blue-White Industries
5300 Business Drive
Huntington Beach
California 92649

USA

tel: +1-714-893-8529
fax:+1-714-894-9492
sales@blue-White.com
www.bluwhite.com

Ranpumpr by GISAN
MAKINE SAN. TIC. LTD. STI.
BOSB Birlik San. Sit. 3. cd.
No: 83, Beylikduzu

34520 Istanbul

Turkey

tel: +90-212-8750317
fax:+90-212-8750318
inffo@ranpump.com
Www.ranpump.com

DIAPHRAGM SEALS

BLACOH Fluid Control, Inc.
601 Columbia Ave, Bldg D
Riverside, CA 92507
USA

tel: +1-800-603-7867
fax:+1-951-342-3101
sales@Blacoh.com
www.blacoh.com/

Pump Summit Americas, 13 - 14 June 2016, George R. Brown Convention Center, Houston, Texas



DISPLACEMENT PUMPS

Flowrox

PO Box 338

FIN-53101 Lappeenranta
Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

Tushaco Pumps Ltd

601, Raheja Plaza I-A-Wing,
LBS Marg, Ghatkoper West
Mumbai 400 086

India

tel: +91-22-25197300
fax:+91-22-25197360

India
marketing@tushacopumps.com
www.tushacopumps.com

Verder Deutschland GmbH &
Co. KG

Retsch-Allee 1-5

D-42781 Haan

Germany

tel: +49-2104-2333-200
fax:+49-2104-2333-299
inffo@verder.de
www.verder.de

DOSING PUMPS

Flowrox

PO Box 338

FIN-53101 Lappeenranta
Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

ProMinent GmbH

Im Schuhmachergewann 5-11
D-69123 Heidelberg
Germany

tel: +49-6221-842-0
fax:+49-6221-842-215
inffo@prominent.de
www.prominent.com

Pulsafeeder - EPO

2883 Brighton-Henrietta
Townline Road, Goregaon (E)
Rochester, NY 14623

USA

tel: +1-585-292-8000
fax:+1-585-424-5619
pulsa@idexcorp.com
www.pulsa.com

DRUM AND CONTAINER
PUMPS

Lutz Pumps, Inc.

1160 Beaver Ruin Road
Norcross, Georgia 30093-4898,
USA

tel: + 1-770-925-12-22

fax:+ 1-770-923-03-34
info@Ilutzpumpsamerica.com
www.lutzpumps.com

DUPLEX & SUPERDUPLEX

STAPPERT Deutschland GmbH
Willstatterstr.13

D-40549 Dusseldorf

Germany

tel: +49-211-5279-0
fax:+49-211-5279-177
deutschland@stappert.biz
www.stappert.biz/deutschland

EVENTS

Pump Summit Americas 2016
13 -14 June 2016

George R. Brown Convention
(Continued )

(Continued)

Pump Summit Americas 2016
Center, Houston, Texas
Conference Information:

Mrs Sarah Schroer
s.schroer@kci-world.com
tel.: +1-416-361-7030.
Exhibition Information:

Mr David Scharbach
d.scharbach@kci-world.com
tel: +1-416-361-7030
WWW.pumpsummitamericas.com

Pump Summit 2016

29 — 30 November 2016,
Dusseldorf

Conference Information:
Ms. Kyra van den Beek
tel: +49-2821-71145-34
k.vd.beek@kci-world.com
Exhibition Information:
Mrs. Kay Creedon
tel.+31-575-789-268
k.creedon@kci-world.com

Stainless Steel World
Conference & Expo 2015
MECC, Maastricht,

The Netherlands

17 — 19 November 2015
Conference Information:
Mr John Butterfield

tel: +31 575 585 294
j.butterfield@kci-world.com
Exhibition Information:
Mrs Elisa Hannan

tel: +31 575 585 291
e.hannan@kci-world.com

Valve World Expo &
Conference Asia 2015
23-24 September 2015,
Suzhou, China
Conference Information:
Mr. Yuzhong Shen

tel: +86-21-6351-9609
y.shen@kci-world.com
Exhibition Information:
Mrs. Kay Creedon

tel: +31-575-789-268
k.creedon@kci-world.com

Valve World 2016
Conference & Exhibition
29 Nov. — 1 Dec. 2016
Dusseldorf, Germany
Conference Information
Mr. Christian Borrmann
Valve World
c.borrmann@kci-world.com
tel: +31-575-585-276
Exhibition Information:
Mrs. Ladan Pourtork
Valve World
|.pourtork@kci-world.com
tel: +31-575-585-292

FORGINGS

Schmidt + Clemens GmbH + Co.
KG (Edelstahlwerk Kaiserau)
Kaiserau 2

D-51789 Lindlar

Germany

tel: +49-2266-92-0
fax:+49-2266-92-370
info@schmidt-clemens.de
www.schmidt-clemens.de

Schmidt + Clemens Group
Headquarters

P.0.Box 11 40

D-51779 Lindlar

Germany

tel: +49-2266-92-0
fax:+49-2266-92-621
info@schmidt-clemens.de
www.schmidt-clemens.com

GLANDLESS CANNED MOTOR

Teikoku Electric Mfg Co., Ltd.
6F Shitaya Bldg, 2-5,

5 chome, Higashi-ueno,
Taito-ku, Tokyo 110-0015
Japan

tel: +81-3-3841-9311
fax:+81-3-3841-7334
ibd-tokyo@teikokudendi.co.jp
www.teikokupumps.com

GLANDLESS MAGNETIC
DRIVE

Dickow Pumpen KG
Siemenstrasse 22
D-84478 Waldkraiburg
Germany

tel: +49-8638-602-0
fax:+49-8638-602-200
export@dickow.de
www.dickow.de

EDUR Pumpenfabrik Eduard
Redlien GmbH & Co. KG
Hamburger Chaussee 148-152
D-24113 Kiel

Germany

tel: +49-431-6898-68
fax:+49-431-6898-800
info@edur.de
www.edur.com

Richter Chemie-Technik GmbH
Otto-Schott-Strasse 2
D-47906 Kemp en

Germany

tel: +49-2152-146-0
fax:+49-2152-146-190
Richter-info@richter-ct.com
www.richter-ct.com

Sanwa Hydrotech Corporation
2-11-33, Minami-kaneden

Suita, Osaka 564-0044

Japan

tel: +81-6-6330-5984
fax:+81-6-6330-5975
bnj@sanwapump.co.jp
WWwWWw.sanwapump.com

HOSE PUMPS

Bredel Pumps —
http://www.bredel.com

Flowrox

PO Box 338

FIN-53101 Lappeenranta
Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

PCM SA

6 boulevard Bineau
Levallois-Perret
F-92300 - Paris
France

tel: +33-177-683100
contact@pcm.eu
wWww.pcm.eu

Verderflex Peristaltic Pumps
Unit 3 California Drive
Castleford, West Yorkshire
WF10 5QH,

UK

tel: +44-1924-221-020
fax:+44-1132-465-649
info@verderflex.com
www.verderflex.com

INTERNAL GEAR PUMPS

Haight Pump

133 Enterprise Street
Evansville, WI 53536

USA

tel: +1-800-871-9250
chigginbotham@baker-mfg.com
www.haightpump.com

MACHINE CASTING &
COMPONENTS

Karmen International Pvt Ltd
DP # 48 & 51 SIDCO Industrial
Estate

Chennai - 600 107

India

tel: +91-44-26810750
fax:+91-44-26810753
corporate@karmengroup.com
www.karmenengineering.com

MACHINERY TOOLS

Saporiti Srl

via dei Patrioti 58
1-21058 Solbiate Olona (VA)
Italy

tel: +39-0331-649-196
fax:+39-0331-643-136
administra@saporiti.it
http://www.saporiti.it/

MANUFACTURERS

CFturbo Software &
Engineering GmbH
Friedrichstrasse 20
D-80801 Miinchen
Germany

tel: +49-89-189-4145-0
fax:+49-89-189-4145-20
info@cfturbo.de
www.cfturbo.de

Chesterton International GmbH
Am Lenzenfleck 23

D-85737 Ismaning

Germany

tel: +49-89-9965-46-0
fax:+49-89-9965-46-60
munich@chesterton.com
www.chesterton.com

Craneflow (Crane Process
Flow Technologies GmbH)
Heerdter Lohweg 63-71
D-40549 Dusseldorf
Germany

tel: +49-211-59-56-0
fax:+49-211-59 56-111
info.germany@craneflow.com
Www.cranecpe.com

Dean Pump, Met-Pro Corp.
6040 Guion Rd. Indianapolis,
IN 46254 USA

tel: +1-317-293-2930
fax:+1-317-297-7028
inffo@mp-gps.com
www.deanpump.com

Echterhage Holding GmbH &
Co. KG

Hoennestr. 49

D-58809 Neuenrade
Germany

tel: +49-2394-616-62
fax:+49-2394-616-61
info@e-holding.de
www.e-holding.de

Fink Chem+Tec GmbH & Co. KG
Maybachstrafle 11

D-70771 Leinfelden-
Echterdingen

tel: +49-711-9975-5427
fax:+49-711-9975-5428
info@finkct.de

www.finkct.de

G.A. Kiesel GmbH
Wannendckerstrasse 20
D-74078 Heilbronn
Germany

tel: +49-7131-2825-0
fax:+49-7131-2825-50
info@kiesel-online.de
www.kiesel-online.de

Gebr. Steimel Gmbh & Co.
Maschinenfabrik
Johann-Steimel-Platz 1
D-53773 Hennef
Germany

tel: +49-2242-8809-0
fax:+49-2242-8809-160
info@steimel.com
www.steimel.com

Grundfos GmbH
SchliiterstraRe 33
40699 Erkrath
Germany

tel: +49-2119-2969-0
info@grundfos.de
www.grundfos.de

Jet Edge

12070 43rd St NE

St. Michael,

MN 55376

USA

tel: +1-763-497-8700
fax:+1-763-497-8701
sales@jetedge.com
www.jetedge.com

Kinetic Pump Company
P.O. Box 125 Lake Orion,
M1 48361

USA

tel: +1- 248-628-7000
sales@kineticpoump.com
www.kineticpoump.com

KREMO-WERKE Hermanns
GmbH & Co KG
Blumentalstrasse 141-145
D-47798 Krefeld

Germany

tel: +49-2151-816-0
fax:+49-2151-61-1874
mail@kremo-werke.de
www.kremo-werke.de

LYNN Engineered Systems LLC
28835 N. Herky Dr. Unit 103
Lake Bluff, IL 60044

USA

tel: +1 847 881-2528

fax:+ 1 847 881-2527
sales@lynnengineeredsystems.
com

www.lynnengineered
systems.com

Mahr Metering Systems
Corporation

1415-A Cross Beam Drive
Charlotte NC 28217

USA

tel: +1- 704-525-7128
fax:+1-704-525-8290
information@mahrusa.com
WWW.mmscusa.com

Oil-Rite Corporation
4325 Clipper Drive,

P.0. Box 1207 Manitowoc,
WI. 54221-1207

USA

tel: +1-920-682-6173
fax:+1-920-682-7699
sales@oilrite.com
www.oilrite.com

Valve World 2015 Expo & Conference Asia 2015, 23 - 24 September 2015, Suzhou, China
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Riverside Pump
Manufacturing, Inc.

P.O. Box 579 Cheraw,

SC 29520

USA

tel: +1-843-537-5589
fax:+1-843-537-6990
tom@riversidepumpmfg.com
www.riversidepumpmfg.com

SRS Crisafulli Inc

1610 Crisafulli Dr

PO Box 1051

Glendive, MT 59330-1051
USA

tel: +1- 406-365-3393
fax:+1- 406-365-8088
srsc@crisafulli.com
www.crisafullipumps.com

Technosub

1156 Avenue Lariviere
Québec J9X 4K8

Canada

tel: +1-819-797-3300
fax:+1-819-797-3060
rheaultp@technosub.net
www.technosub.net

Thompson Pump
Corporate Headquarters
4620 City Center Dr.

Port Orange, FL 32129

USA

tel: +1-386-767-7310
fax:+1-386-761-0362
sales@thompsonpump.com
www.thompsonpump.com

Verder Deutschland GmbH &
Co. KG

Retsch-Allee 1-5

D-42781 Haan

Germany

tel: +49-2104-2333-200
fax:+49-2104-2333-299
info@verder.de
www.verder.de

MATERIALS

Sandvik Materials Technology
SE-811 81 Sandviken
Sweden

tel: +46-26-263837
christerthorsson@sandvik.com
www.smt.sandvik.com

MECHANICAL SEALS

AW Chesterton Co

860 Salem Street, Building A
Groveland, MA 01834

USA

tel: +1-978-469-6446
fax:+1-978-469-6785
info@chesterton.com
www.chesterton.com

EagleBurgmann Industries UK LP
Wilton Drive

Tournament Fields

Warwick CV34 6RG

United Kingdom

tel: +44-1926-417-600
fax:+44-1926-417-617
warwick@uk.eagleburgmann.
com
www.eagleburgmann.co.uk

Gaddis, Inc.

P.O. Box 22536

386 Spanish Wells Road
Hilton Head Island
South Carolina 29925
USA

tel: +1-843-681-4665
fax:+1-843-681-4660
www.gaddisinc.com

Huhnseal AB

PO Box 288

SE-261 23 Landskrona
Sweden

tel: +46 418 449940
fax:+46-418-449969
sales@huhnseal.se
www.huhnseal.com

Verderflex Peristaltic Pumps
Unit 3

California Drive Castleford,
West Yorkshire

WEF10 5QH, UK

tel: +44-1924-221-020
fax:+44-1132-465-649
info@verderflex.com

Nippon Pillar Corporation of
America

1562 Parkway Loop #2C
Tustin, CA 92780

USA

tel: +1-714-258-7741
fax:+1-714-258-7760
sales@nipponpillar.com
www.nipponpillar.com

METERING PUMPS

Flowrox

PO Box 338

FIN-53101 Lappeenranta
Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

Fluid Metering, Inc.

5 Aerial Way - Suite 500
Syosset, NY 11791

USA

tel: + 1-516-922-6050
fax:+ 1-516-624-8261
pumps@fmipump.com
www.fmipump.com

Verderflex Peristaltic Pumps
Unit 3, California Drive
Castleford, West Yorkshire
WF10 5QH,

UK

tel: +44-1924-221-020
fax:+44-1132-465-649
info@verderflex.com
www.verderflex.com

Watson Marlow Pumps -
www.watson-marlow.com

PACKINGS

James Walker UK Ltd
Gawsworth House
Westmere Drive

Crewe -Cheshire

CW1 6XB

United Kingdom

tel: +44-1270-536-000
fax:+44-1270-536-100
sales.uk@jameswalker.biz
www.jameswalker.co.uk

PACKINGS AND GASKETS

AW Chesterton Co

860 Salem Street, Building A
Groveland, MA 01834

USA

tel: +1-978-469-6446
fax:+1-978-469-6785
info@chesterton.com
www.chesterton.com

PERISTALTIC PUMPS

Flowrox

PO Box 338

FIN-53101 Lappeenranta
Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

Watson Marlow Pumps —
www.watson-marlow.com

PERISTALTIC HOSE PUMPS

Graco Inc

88 11th Ave NE, 55413
USA

tel: +1-612-623-6000
fax:+ 1-612-623-6777
info@graco.com

WWW.graco.com

PERISTALTIC TUBE PUMPS

Blue-White Industries
5300 Business Drive
Huntington Beach
California 92649

USA

tel: +1-714-893-8529
fax:+1-714-894-9492
sales@blue-White.com

www.bluwhite.com

PISTON PUMPS

Graco Inc

88 11th Ave NE, 55413
USA

tel: +1-612-623-6000
fax:+ 1-612-623-6777
info@graco.com

www.graco.com

POSITIVE DISPLACEMENT
PUMPS

MasoSine Pumps -
Www.masosine.com

Flowrox

PO Box 338

FIN-53101 Lappeenranta
Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

Viking Pump, Inc.

406 State Street

Cedar Falls, IA 50613

USA

tel: +1-319-266-1741
fax:+1-319-273-8157
info.viking@idexcorp.com

www.vikingpump.com

PROCESS PUMPS

FELUWA Pumpen GmbH
Beulertweg 10

D-54570 Muerlenbach
Germany

tel +49-6594-10-0
fax:+49-6594-10-200
info@feluwa.de
www.feluwa.com

Flowrox

PO Box 338

FIN-53101 Lappeenranta
Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

HERMETIC-Pumpen GmbH
Gewerbestrasse 51
D-79194 Gundelfingen
Germany

tel: +49-761-5830-0
fax:+49-761-5830-280
info.pe@lederle-hermetic.com
www.lederle-hermetic.com

MasoSine Pumps -
http://www.masoine.com

PULSATION PREVENTORS

Pulseguard Ltd

Unit 1, Greg Street Industrial
Centre

Greg Street,Reddish,
UK-Stockport, SK5 7B
United Kingdom

tel: +44-161-480-9625
fax:+44-161-480-9627
pulse@ldi.co.uk
www.pulseguard.com

PUMPS

EnviroPump and Seal, Inc
4364 Winfred Dr

Marietta Ga 30066

USA

tel: +1-678 324 4481
fax:+1-678 324 4486
sales@enviropumpand
seal.com
http://enviropumpandseal.com/

Flowrox

PO Box 338

FIN-53101 Lappeenranta
Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

Waukesha Cherry-Burrell
An SPX Brand

611 Sugar Creek Road
Delavan, WI 53115

USA

tel: +1- 262-728-1900
fax:+1-262-728-4904
wch@spx.com
www.gowch.com

PUMP ACCESORIES

Castflow Valves sl

Calle de Dalia no 17.
Poligono Industrial El Lomo,
E-28970 Humanes de Madrid
Spain

tel: +34-916-043-045
fax:+34-916-043-046
castflow@castflow.com
www.castflow.com

Fluid Metering, Inc.

5 Aerial Way - Suite 500
Syosset, NY 11791

USA

tel: +1-516-922-6050
fax:+1-516-624-8261
pumps@fmipump.com
www.fmipump.com

PUMP APPLICATIONS

KTR Kupplungstechnik GmbH
Rodder Damm 170

D-48432 Rheine

tel: +49-5971-798-0
fax:+49-5971-798-698
marketing@ktr.com
www.ktr.com

PUMP BASES

General Rubber Corp
New Jersey Operation
Sales and Engineering
Headquarters

850 Washington Avenue,
Carlstadt, NJ 07072

USA

tel: +1-201-935-1900
fax:+1-201-935-1915
sales@general-rubber.com
www.general-rubber.com

PUMP HEADS

Fluid Metering, Inc.

5 Aerial Way - Suite 500
Syosset, NY 11791

USA

tel: +1-516-922-6050
fax:+1-516-624-8261
pumps@fmipump.com
www.fmipump.com

PUMP MANUFACTURERS

ANDRITZ AG

Stattegger Strasse 18
A-8045 Graz

Austria

tel: +43-316-6902-2030
fax:+43-316-6902-406
marlene.eder@andritz.com
www.andritz.com/pumps

Caprari SpA

Via Emilia Ovest, 900
I-41123 Modena
Italy

tel: +39-059-897-611
fax:+39-059-897-897
info@caprari.it
www.caprari.com

CDR Pompe SpA

Via P. Togliatti 26/A, Senago
1-20030 Milano

Italy

tel: +39-02-990-1941
fax:+39-02-998-0606
info@cdrpompe.it
www.cdrpumps.com

EDUR Pumpenfabrik

Eduard Redlien GmbH &

Co. KG

Hamburger Chaussee 148-152
D-24113 Kiel

Germany

tel: +49-431-6898-68
fax:+49-431-6898-800
info@edur.de

www.edur.com

Flowrox

PO Box 338

FIN-53101 Lappeenranta
Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

Stainless Steel World Conference & Expo 2015, 17 - 19 November 2015, MECC Maastricht, the Netherlands



FLUX - GERAETE GMBH
Talweg 12

D-75433 Maulbronn
Germany

tel: +49-7043-101-100
fax:+49-7043-101-111
info@flux-pumpen.de
www.flux-pumpen.com

Jurop SpA

Via Crosera 50 Azzano Decimo
1-33082 Pordenone

Italy

tel: +39 0434-636 811
fax:+39-0434-636812
Jurop@jurop.it

wWww.jurop.it

LEWA GmbH

Ulmer Strasse 10
D-71229 Leonberg
Germany

tel: +49-7152-14-0
fax:+49-7152-14-1303
lewa@lewa.de
www.lewa.com

MZT Pumpi a.d.Skopje
Pero Nakov bb

1000 Skopje
Macedonia

tel: +389-2-2549-817
fax:+389-2-2549-834
info@pumpi.com.mk
www.pumpi.com.mk

NETZSCH Pumpen &
Systeme GmbH
Geretsrieder StraRe 1
D-84478 Waldkraiburg
Germany

tel: +49-8638-630
fax:+49-8638-67981
Info.nps@netzsch.com
www.netzsch-pumps.com

Price® Pump Company
21775 8th Street East,
Sonoma, CA 95476

USA

tel: +1-707-938-8441
fax:+1-707-938-0764
stevej@pricepump.com
WWw.pricepump.com

Rovatti Pompe S.p.A.
Via Trento 22/24
1-42042 Fabbrico (RE)
Italy

tel: +39-0522-665000
fax:+39-0522-665020
info@rovatti.it
www.rovatti.it

Shanghai Seaboard
Industrial Pumps Co., Ltd.
No0.518 Zixu Road
Shanghai 201111

China

tel: +86-2164092786
fax:+86-2164096540
flangepump@
shenbao-pump.com
www.shenbao-pump.com

Standart Pompa Ve Makina
Sanayi Ticaret as

Dudullu Organize San. Bol.
2.Cadde No: 9

Umraniye

TR-34775 Istanbul

Turkey

tel: +90-216-466-8900
fax:+90-216-499-0559
info@standartpompa.com
www.standartpompa.com

Teikoku Electric Mfg Co., Ltd.

6F Shitaya Bldg, 2-5,

5 chome, Higashi-ueno,
Taito-ku

Tokyo 110-0015

Japan

tel: +81-3-3841-8005
fax:+81-3-3841-7334
ibd-tokyo@teikokudendi.co.jp
www.teikokupumps.com

TORISHIMA PUMP
MFG.CO., LTD.

Head Office,

1-1-8, Miyata-cho, Takatsuki
City, Osaka,

Japan

tel: +81-72-690-2308
fax:+81-72-690-2329
m-y@torishima.co.jp
www.torishima.co.jp

Wilo SE
Notkirchenstrasse 100
D-44263 Dortmund
Germany

tel: +49-231-4102-0
fax:+49-231-4102-7363
wilo@wilo.de
www.wilo.com

PUMP REPAIR

Flowrox

PO Box 338, FIN-53101
Lappeenranta

Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

Hydro Inc

834 W. Madison
Chicago, IL 60607
USA

tel: +1-312-738-3000
fax:+1-312-738-4182
info@hydroinc.com
www.hydroinc.com

Sulzer Pumps Ltd
Zurcherstrasse 12

P O Box 414

CH-8401 Winterthur
Switzerland

tel: +41-52-262-1155
fax:+41-52-262-0040
info.pumps@sulzer.com
www.sulzerpumps.com

RECIPROCATING PUMPS

CAT PUMPS International N.V.
Heiveldekens 6A

B-2550 Kontich

Belgium

tel: +32-3-450-7150
fax:+32-3-450-7151
cpi@catpumps.be
www.catpumps.be

RECIPROCATING PUMPS-
STEAM DRIVEN

Dawson Downie Lamont
Viewfield Road,

Viewfield Industrial Estate
Glenrothes, Fife KY6 2RD
United Kingdom

tel: +44-1592-775-577
fax:+44-1592-775-517
sales@ddl-ltd.com
www.ddl-Itd.com

SCREW PUMPS

Flowrox

PO Box 338

FIN-53101 Lappeenranta
(Continued %)

(Continued)

Flowrox

Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

KRAL AG

Bildgasse 40, Industrie Nord
A-6890 Lustenau

Austria

tel: +43-5577-866440
info@kral.at

www.kral.at

Leistritz Corporation
165 Chestnut Street
Allendale NJ 07401
USA

tel: +1-201-931-8262
fax:+1-201-934-8266
staff@leistritzcorp.com
www.leistritzcorp.com

SEALS

EnviroPump and Seal, Inc
4364 Winfred Dr

Marietta Ga 30066

USA

tel: +1 678 324 4481

fax:+1 678 324 4486
sales@enviropumpandseal.com
www.enviropump-andseal.com

SEALLESS PUMPS

Dickow Pump Company, Inc.
738 Sands Place

Marietta, GA 30067

USA

tel: +1-770-952-7903
fax:+1-770-933-8846
www.dickow.com

SEALLESS VERTICAL PUMPS

Vertiflo Pump Co.

7807 Redsky Drive
Cincinnati, OH 45249
USA

tel: +1-513-530-0888
fax:+1-513-530-0893
sales@vertiflopump.com
www.vertiflopump.com

SEALS & PACKINGS

CPS Cathay Packing

& Sealing Co., Ltd.

#26 Tonghui South Road,
Xiaoshan, Hangzhou,
Zhejiang 311201

China

tel: +86-571-82700086
fax:+86-571-82737227
sales@cathay-sealing.com
www.xxseal.com

SELF PRIMING PUMPS

Gorman-Rupp Pumps

P.O. Box 1217

Mansfield, OH

44901-1217

USA

tel: +1-419-755-1011
fax:+1-419-755-1251
intsales@gormanrupp.com
WWW.grpumps.com

SHAFT SEALED PUMPS

Dickow Pump Company, Inc.
738 Sands Place

Marietta, GA 30067

USA

tel: +1-770-952-7903
fax:+1-770-933-8846
www.dickow.com

SLUDGE PUMPS

Bredel Pumps -
www.bredel.com

Flowrox

PO Box 338

(FIN-53101 Lappeenranta
Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

Sulzer Pumps Sweden AB
Norrképing Service
Center and Sales Office
Soderleden 104B

PO Box 745

SE-601 16 Norrkoping
Sweden

tel: +46-11-24-99-00

fax +46-11-24-99-01
www.sulzer.com

Verderflex Peristaltic Pumps
Unit 3, California Drive
Castleford, West Yorkshire
WF10 5QH,

UK

tel: +44-1924-221-020
fax:+44-0113-222-0291
www.verderflex.com

SLURRY PUMPS

FELUWA Pumpen GmbH
Beulertweg 10

D-54570 Muerlenbach
Germany

tel +49-6594-10-0
fax:+49-6594-10-200
info@feluwa.de
www.feluwa.com

Flowrox

PO Box 338

FIN-53101 Lappeenranta
Finland

tel: +358-201-113-311
fax:+358-201-113-300
info@flowrox.com
www.flowrox.com

Toyo Pumps Europe

Rue De l'industrie 41
B-1400 Nivelles

Belgium

tel: +32-67-645-537
fax:+32-67-645-531
info@toyopumpseurope.com
www.toyopumpseurope.com

SOLIDS HANDLING PUMPS

Vertiflo Pump Co.

7807 Redsky Drive
Cincinnati, OH 45249
USA

tel: +1-513-530-0888
fax:+1-513-530-0893
sales@vertiflopump.com
www.vertiflopump.com

SPILL AND LEAK
PREVENTION

BLACOH Fluid Control, Inc.
601 Columbia Ave, Bldg D
Riverside, CA 92507

USA

tel: +1-800-603-7867
fax:+1-951-342-3101
Sales@Blacoh.com
www.blacoh.com/

SUBMERSIBLE PUMPS

IMPO Submersible
Inonu mah. 166sok. No:3
35860 Ayrancilar Izmir
Turkey

tel: +90 232 8548585
fax:+90 232 8548586
yaksu@impoas.com
www.impo.com.tr

Maxisu Submersible Motor
and Pump

2 Organize Sanayi

bélgesi 2 cadde No: 33
Sanliurfa

Turkey

tel: +90-414-369 10 63
fax:+90-414-369 11 63
pump@maxisu.com
WWWw.maxisu.com

Technosub

1156 Avenue Lariviere
Québec JIX 4K8

Canada

tel: +1-819-797-3300
fax:+1- 819-797-3060
rheaultp@technosub.net
www.technosub.net

SUBMERSIBLE
SEWAGE PUMPS

Shanghai Kaiquan Pump
(Group) Co., Ltd.

No. 857 Wenshui Road
Shanghai, 200436

China

tel: +86-21-5668-3117
fax:+86-21-5651-9932
wenchunyan@kaiquan.com.cn
www.kaiquan.com.cn

VACUUM PUMPS

Busch GVT Ltd

Unit 1, Westmere Drive
Crewe Business Park
Crewe

Cheshire CW1 6ZD
United Kingdom

tel: +44-1260-274-721
fax:+44-1260-276-965
sales@busch-gvt.co.uk
www.busch-gvt.co.uk

Giiciim Pompa Makina Sanyii
Toygar Sok. No: 19

34445 Haskoy / Istanbul
Turkey

tel: +90-212-254-8093
fax:+90-212-250-6086
inffo@gucumpompa.com
Www.gucumpompa.com

WATER TREATMENT PUMPS

Fluid Metering, Inc.

5 Aerial Way - Suite 500
Syosset, NY 11791

USA

tel: +1-516-922-6050
fax:+1-516-624-8261
pumps@fmipump.com
www.fmipump.com

WATER & WASTE WATER

Sulzer Pumps Sweden AB
Norrképing Service Center
and Sales Office
Soderleden 104B

PO Box 745

SE-601 16 Norrkoping
Sweden

tel: +46-11-24-99-00

fax +46-11-24-99-01
www.sulzer.com

Pump Summit Americas, 13 - 14 June 2016, George R. Brown Convention Center, Houston, Texas
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PumP ENGINEER

PHONE DIRECTORY

A

ABB Automation Products
GmbH, Germany

Allweiler GmbH, Germany

ANDRITZ AG, Austria,

AW Chesterton Co, USA

+49-6203-71-0
+49-7732-86-0
+43-316-6902-2030
+1-978-469-6446

B

BLACOH Fluid Control, Inc., USA +1-800-603-7867
Blue-White Industries, USA +714-893-8529
Busch GVT Ltd, UK +44-1260-274-721

c

+39-059-897-611
+34-916-043-045

Caprari SpA, Italy

Castflow Valves sl, Spain

CAT PUMPS International
N.V., Belgium

CDR Pompe SpA, ltaly

CFturbo Software & Engineering
GmbH, Germany +49-89-189-4145-0

Chesterton International
GmbH, Germany

CPS Cathay Packing & Sealing
Co., Ltd China

Craneflow (Crane Process Flow
Technologies GmbH), Germany +49-211-59-56-0

+32-3-450-7150
+39-02-990-1941

+49-89-9965-46-0

+86-571-82700086

D

Dawson Downie Lamont, UK +44-1592-775-577
Dean Pump, Met-Pro Corp., USA +1-317-293-2930
Dickow Pump Company,

Inc., USA
Dickow Pumpen KG, Germany

+1-770-952-7903
+49-8638-602-0

E

EagleBurgmann Industries
UK LP, UK +44-1926-417-600
Easy-Laser/Damalini AB, Sweden +46-31-7086300
Ebara Corporation, Japan +81-3-3743-6111
Echterhage Holding GmbH &
Co. KG, Germany
EDUR Pumpenfabrik
Eduard Redlien GmbH &
Co. KG Germany
EnviroPump and Seal, Inc, USA
ESK Ceramics GmbH &
Co. KG, Germany

+49-2394-616-62

+49-431-6898-68
+1-678 324 4481

+49-8315-6180

FELUWA Pumpen GmbH, Germany +49-6594-10-0
Finder Pompe SpA, Italy +39-039-99821
Fink Chem + Tec OHG, Germany +49-7726-929-655
Flowrox, Finland +358-201-113-311
Fluid Metering, Inc., USA +1-516-922-6050
FLUX - GERAETE

GMBH, Germany +49-7043-101-100

G

G.A. Kiesel GmbH, Germany

Gaddis, Inc., USA

Gebr. Steimel Gmbh & Co.
Maschinenfabrik, Germany

General Rubber Corp, USA

Gontermann - Peipers
GmbH, Germany

+49-7131-2825-0
+1-843-681-4665

+49-2242-8809-0
+1-201-935-1900

+49-271-6346

AUGUST 2015

+419-755-1011
+1-612-623-6000

Gorman-Rupp Pumps, USA
Graco Inc, USA
Graphite Metallizing
Corporation, USA
Grundfos GmbH, Germany
Giliciim Pompa Makina Sanyii,
Turkey

+1-914-968-8400
+49-2119-2969-0

+90-212-254-8093

H

Haight Pump, USA
HERMETIC-Pumpen

GmbH, Germany
Huhnseal AB, Sweden
Hydro Inc, USA

+1-800-871-9250

+49-761-5830-0
+46-418-449940
+1-312-738-3000

IMPO Submersible, Turkey +90-232-8548585

J

James Walker & Co. Ltd. UK
Jet Edge, USA
Jurop SpA, Italy

+44-1270-536-000
+1-763-497-8700
+39 0434-636 811

K

Karmen International
Pvt Ltd, India
Klaus Union GmbH &
Co. KG, Germany
Kinetic Pump, USA
KRAL AG, Austria
KREMO-WERKE Hermanns
GmbH & Co. KG, Germany
KTR Kupplungstechnik
GmbH, Germany

+91-44-26810750
+49-234-4595-0

+1-248-628-7000
+43-5577-866440

+49-2151-816-0
+49-5971-798-0
L

+1-201-931-8262

+49-715-2140
+1-770 / 9-25-12-22

Leistritz Corporation, USA
LEWA GMBH, Germany
Lutz Pumps, Inc., USA
LYNN Engineered Systems

LLC, USA +1 847 881-2528

M

M Pumps S.r.l, Italy +39-0426-346304

Mahr Metering Systems
Corporation, USA

Maxisu Submersible Motor
and Pump, Turkey

MZT Pumpi a.d.

Skopje, Macedonia

+1-704-525-7128
+90-(414)-369-10-63

+389-2-2549-817

N

NETZSCH Pumpen & Systeme
GmbH, Germany

Nippon Pillar Corporation
of America, USA

+49-8638-63-0
+1-714-258-7741
0

Oil-Rite Corporation, USA +1-920-682-6173

P

Paul Bungartz GmbH &
Co. KG, Germany
PCM SA, France
Price® Pump Company, USA
ProMinent GmbH, Germany

+49-211-577905-0
+33-1-41-08-15-15
+1-707-938-8441
+49-6221-842-0

Pulsafeeder - EPO, USA
Pulseguard Ltd, UK

Q

Quaker City Castings, USA
R

+1-585-292-8000
+44-161-480-9625

+1-330-332-1566

Rajan Techno Cast

Pvt. Ltd. India +91-2827-252160
Ranpump® by GISAN MAKINE SAN.

TIC. LTD. STi., Turkey +90-212-875-03-17
Richter Chemie-Technik

GmbH, Germany
Riverside Pump Manufacturing,

+49-2152-146-0

Inc., USA +1-843-537-5589
Rovatti A. & Figli Pompe
SpA, ltaly +39-0522-665000
R+W Coupling Technology,
USA +1-630-521-9911
S

Sandvik Materials
Technology, Sweden

Sanwa Hydrotech
Corporation, Japan

Saporiti Srl, Italy

Schmidt + Clemens
GmbH + Co KG (Edelstahlwerk
Kaiserau), Germany

Schmidt + Clemens
Group, Germany

Guangzhou Seoca Pump
Co., Ltd. China

+46-26-263837

+81-6-6330-5984
+39-0331-649-196

+49-2266-92-0
+49-2266-92-0

+86-20-83565381

+86-20-83563193

Shanghai Kaiquan Pump
(Group) Co., Ltd. China

Shanghai Liancheng (Group)
Co.Ltd. China

Shanghai Seaboard Industrial
Pumps Co., Ltd. China

SRS Crisafulli Inc, USA

Standart Pompa Ve Makina
Sanayi Ticaret as, Turkey

STAPPERT Deutschland
GmbH, Germany

Sulzer Pumps Ltd, Switzerland

Sulzer Pumps Sweden
AB, Sweden

T

+86-21-5651-4775
+86-21-5913-6780

+86-216-4092786
+1-406-365-3393

+90-216-466-8900

+49-211-5279-0
+41-52-262-1155

+46-11-24-99-00

Technosub, Canada +1-819-797-3300
Teikoku Electric Mfg

Co., Ltd. Japan
Thompson Pump, USA
TORISHIMA PUMP

MFG.CO., LTD. Japan
Toyo Pumps Europe, Belgium
Tushaco Pumps Ltd, India

+81-3-3841-9311
+1 800-767-7310

+81-72-690-2308
+32-67-645-530
+91-22-2519-7300

Vv

Verderflex Peristaltic
Pumps, UK
Verder Deutschland GmbH &
Co. KG, Germany +49-2104-2333-200
Vertiflo Pump Co., USA +1-513-530-0888
Vesconite Bearings, South Africa +27-11-616-1111
Viking Pump Inc., USA +1-319-266-1741

+44-1924-221-020

W

+1-262-728-1900
+49-231-41020

Waukesha Cherry-Burrell, USA
WILO SE, Germany

PUMP SUMMIT 2016, 29 - 30 November 2016, Diisseldorf
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TYCON ALLOY
\y 4 (HONG KONG)

Casting

Engineering
Solution

Casting For A Better Tomorrow...

Capitalizing on our own Lean Manufacturing Foundry in China with state-of-the-art technological practices
and internationally accredited quality assurance, that further interplaying with our competent human
resources with modern management proficiency, we have been rendering high value Casting Engineering
Solutions for our customers who are themselves market leaders in their own fields, around the globe.

...Together our synergy will lift you UP Where You Belong.

e One Stop Services in Precision & Sand Casting, Machining, Engineering, Fabrication & Logistics;

* Full Third Party Certification: 1SO9001:2008, TUV PED97/23/EC, Marine Society Approvals:
LRS, DNV, BV, ABS, CCS, NK, KR;

Tycon Alloy Industries (Hong Kong) Co., Ltd.
Address: 8/F, 22-28 Cheung Tat Road, Tsing Yi, Hong Kong Tel: (852) 2497 3300

www.tyconalloy,com § Tycon Alloy - Hong Kong ©, EIfJin Tycon Alloy Industries =4 enquiry@tyconalloy.com
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RUHRPUMPEN
N

Specialist for Pumping Technology VMT
Vertical Double

Casing

Multi-Stage

Pumping Solutions for
the Oil & Gas Industry

'1.. weamas shesmsas saanan: — :‘

Horizontal Spligss =8 AB
Case Pumps e Horizontal Heavy Duty
x Barrel Pumps

Since 1950 Ruhrpumpen has been manufacturing centrifugal pumps for all sectors of the Oil and Gas Industry including offshore
platforms, refineries, oilfields and pipelines. Ruhrpumpen’s broad product range offers a variety of APl pumps in horizontal and
vertical configurations with capacities up to 100.000 m¥h and 3.800 m head. In additional Ruhrpumpen offers an extensive line of
Fire Pump Systems constructed according to NFPA standards and a complete state-of-the-art solution for Decoking Systems.

For more information contact us at info@ruhrpumpen.com

RUHRPUMPEN PLANTS

GERMANY, Witten » USA, Tulsa & Orland » MEXICO, Monterrey » EGYPT, Suez » INDIA, Chennai ® BRAZIL, Rio de Janeiro
ARGENTINA, Buenos Aires ® CHINA, Changzhou * UNITED KINGDOM, Sussex

- www.ruhrpumpen.com
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