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Why Customers Prefer
Quality Cryogenics

Vacuum Jacketed Piping —
The Superior Solution

The most reliable, thermally efficient way
to transfer cryogenic liquids

Systems for liquid nitrogen, oxygen, argon,
helium, hydrogen and liquified natural gas

Each piping system custom designed for
every application

Solutions that meet and exceed customer
requirements

Capabilities That Support You Every
Step of the Way

L]

Custom Design -— your needs are
addressed individually

Complete System Engineering -— simple
solutions to complex vacuum jacketed
piping problems

Fabrication -— using the most advanced
materials and technology

Installation — on time and within budget,
every time

Application Expertise in the Markets We
Serve

Aerospace » Gas Production
Air Separation * Industrial Plants
Automotive * Medical Facilities
Electronics » Food Freezing
Pharmaceutical » Special Effects
Laboratories

Experience You Can Trust

Producing quality Vacuum Jacketed Pipe
since 1992

Solution-oriented, application-knowledgeable
engineers

A dedicated professional staff with decades
of cryogenic equipment expertise

Quality and Service Second To None

Time-proven Quality Assurance Procedures

Solutions that meet and exceed safety
code requirements

Quick response to your questions and
reliable solutions to problems



Total Solutions...
Not Just Pipe

Whatever your application, we know that you have a
specific set of extremely strict requirements for
the transfer of cryogenic liquids from storage tank
to point-of-use.You need the most

Vacuum Jacketed Piping, the vacuum and insulation
effectively prevent heat transfer caused from
conduction, convection, or radiation.

Of all the piping options available to you,Vacuum
Jacketed Piping (VJP) is best suited to minimize

efficient, safe, reliable, and cost-effective
solution possible.We also know that
every application is unique. An off-the-
shelf, one-size-fits-all approach simply
will not do.

That's why you need more than a pipe
manufacturer.You need a company that
knows your application inside out, that is
willing and able to work with you every
step of the way, and provide you with a
customized piping solution that
optimizes your application and exceeds
your expectations. That company is

Quality Cryogenics.

Teamwork in building a job.

Quality Cryogenics was founded by

seasoned professionals with decades of cryogenic
equipment experience.We assembled a small but
highly customer-focused staff of talented people
with expertise in design, engineering,
manufacturing and installation -- all the disciplines
necessary to deliver a flawlessly performing
custom piping solution. Not just any solution, but
one that is best suited to your requirements.

Vacuum Jacketed Pipe -
The Preferred Solution

The biggest problem in transferring cryogenic
liquids is loss of product due to heat transfer.With

heat transfer and lower boil-off. VIP’s multi-layer
insulation is demonstrably superior to
conventional foam insulated copper piping. In fact,
it is up to 40 times more effective in reducing heat
leaks.




What is Vacuum Jacketed Piping?

AVacuum Jacketed Pipe is essentially two pipes in
one: an inner pipe in which cryogenic liquid is trans-
ferred, and an outer pipe that supports and seals in
the vacuum insulation, forming the "vacuum

jacket".
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The other connection Quality Cryogenics offers is a
vacuum insulated field joint coupling — a welded
coupling between spools that is wrapped with super-
insulation and evacuated to our standard vacuum
level. It consists of an outer sleeve, and

_«— ©vacuation port and safety device

stainless steel inner internal bellows
and outer pipes for contraction

The pipes are constructed from stainless steel.

inner pipe

The insulation is multi-layered fiber and foil that
provides reflective barriers coupled with a low
vacuum to ensure the most thermally efficient pipe.
Either internal or external bellows are used to
compensate for thermal contraction.\What’s more,
the pipes are built in factory sealed sections and
divided into individual spool sections for pipe up to
32 feet in length.

free
floating
bolt

As far as joint connections, R

. . low

Quality Cryogenics profile \
design

offers two -

options.We offer a"
unique style of bayo-
net connection. Our bayonets are IO\'/V
profile so that the V-band clamp remains flush
with the outer vacuum jacket. This allows for cleaner
wall penetration at assembly and easier section
removal at a later date.The bayonet nose seal uses
dissimilar metals to cause a shrink tight fit. We also
offer a split ring flanged bayonet for higher pressures
or tougher applications.

support system

dissimilar
metal nose
seal

low heat leak transmission for field joint weld end

field joint

ntwo Buna-N O-rings held by two heavy duty
B \-clamps.

Your system can include vacuum

jacketed valves to maintain high

insulation value and prevent frost up.You can
also include internal liquid traps, liquid use
globe valves, and flexible sections.

™ split ring

Vacuum Jacketed Piping -
The Cost-Effective
Solution

Choosing the cost-effective
cryogenic piping solution for
your applications requires that you
look at more than just the equipment
costs.



Comparison %

Foam insulated copper pipe may have the lowest
equipment cost but the dollars lost from cryogenic
product cooldown and normal boil-off are very high.

“Dynamic" vacuum piping has a lower heat leak, but
requires the use of mechanical pumps throughout
the system -- pumps which must run all the time
to maintain vacuum integrity. If these pumps ever
break down, or the electrical supply to the system
is interrupted, the effectiveness of the vacuum is lost,
and therefore the cryogenic liquid heats up and is
lost. The result is considerable loss of time and money.

Quality Cryogenics’ vacuum jacketed pipe system
is a "static" vacuum system. In other words, the pip-
ing sections are sealed at the factory. There are no
moving parts. The integrity of the vacuum is main-
tained and designed for up to 20 years of flawless
operation.

Developing the Right Solution

Once you know you have a need — and
contact us — we'll review the specifications and

requirements of your
particular project in
detail so that we can
recommend and design
the ideal solution.

And incidentally, if we
determine that Vacuum
Jacketed Pipe is not
best for your
application, we'll tell you
up front. Our goal is to
recommend the right
piping solution for you.

Because we believe each
job is unique, our team

QUESTION:

What makes Quality
Cryogenics the preferred
cryogenic piping supplier?

ANSWER:

Renown for superior service
and on-time deliveries, we
also offer customers exten-
sive engineering applications
knowledge plus on-site
technical expertise. We are
the number one choice of
those looking for high quality
manufactured piping. In fact,
the majority of our revenue
comes from the sale and
installation of our vacuum
jacketed piping.

of professionals works closely with you to be sure

all the details are gathered on a timely basis. If

need be, our field engineering experts will come to

your facility and do a thorough site survey.We'll

carefully measure and plot the entire system so that,

when the time comes to install it, it's a perfect fit.

Cryogenic Pipe Comparison Chart
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QUESTION:

How can | ensure that my
piping delivers the best quality
liguid? (low temperature, low
pressure, vapor free?)

ANSWER:

Super-insulated vacuum
jacketed pipe offers the lowest
heat leak. Plus, we add
internal traps at each use
point to eliminate liquid from
boiling back into the pipe. We
install “Keep Cold” devices at
the end of piping runs to vent
residual vapor from the line
and keep liquid only in the
system. You can count on us
to calculate the optimum pres-
sure for the system and rec-
ommend adjustments to the
storage tanks and equipment.
All this delivers the very best
quality liquid.

Design

Once we know your
project’s specific
requirements, our
design professionals will
custom-design a piping
solution to meet those
requirements. We
provide isometric
Autocad drawings with
dimensions for your
verification.You can be
certain our staff will
deliver those little
extras that mark the
difference between
“good” and “excellent”.
Manufacture

Once the design has been approved, we'll

custom-build the piping system and its related

components to fit the requirements and tolerances

of your facility and application. All work is
performed in-house under strict quality assurance
procedures, so that we have total control over the
quality and integrity of the system we're building.
What'’s more, we feel that quality is more than a
name, it is a way of doing business.

Component cleaning and inspection

Installation

Our experienced technicians will install, inspect,
and test your piping system to make sure that it
fits and works properly. Most importantly, we
complete the job to your satisfaction and in
compliance with current industry safety
regulations. You have peace of mind knowing when
it comes to durability and functionality, Quality
Cryogenics is a company that stands behind its
product. Our total support philosophy guarantees
a high level of system reliability in all installations.



Advantages of Vacuum
Jacketed Piping Systems from
Quality Cryogenics

* Lower heat inleak
Multi layered insulation provides superior
performance

* Factory Sealed Vacuum Sections
Our pipe sections are factory sealed and tested to
ensure durability for up to 20 years.

» Ease of installation
Bayonet couplings snap together, quickly and
easily, to ensure flawless connection of piping
sections.

* Unique Bayonet Designs
Our Low Profile bayonet makes installation
and servicing easier.

Our split ring flange bayonet has the strength of
the flange and installation ease of the low profile.

» Safety you can count on
All systems are designed with relief valves for line
safety. We go beyond that, by performing helium
mass spectrometer tests to check for leaks and
ensure vacuum integrity.

e Constant temperature control at
point-of-use
Electronic keep-cold devices provide electronic
temperature control to maintain optimum liquid
temperature at all use points.

Liquid traps to
prevent boil-off
All drops or use
points have an
internal liquid trap
located at the end of
the vacuum jacket.

Quality
Cryogenic Valves
We offer low heat
leak vacuum jacketed
in-line valves for
branch isolation and

Extended stem
cryogenic valves for
equipment isolation

QUESTION:

Isn’t the cryogenic piping only
one part of the liquid delivery
solution? How do you handle the
rest of the cryogenic equip-
ment?

ANSWER:

We are proud that our engi-
neers have extensive cryogenic
applications experience. Each
job begins with a total system
analysis that looks at more than
just piping. Carefully, we exam-
ine the

application with regards to safe-
ty, performance and end results.

You can be confident in our

Future system _
total support philosophy.

expansion
Our designs make it

easy for sections of
piping to be branched off, sealed, and added when
system expansion is required.

Accurate monitoring of vacuum level
We use DV-6R vacuum tubes to monitor vacuum
levels in each section.

Vibration dampening to prevent
breakage or leakage

If you have machinery that vibrates heavily, we can
provide flexible piping that's also vacuum jacketed
to prevent vibration from causing a problem.

Total overall lower cost for the

life of the system

Vacuum Jacketed Pipe from Quality
Cryogenics may not be the least
expensive system to purchase
initially. But remember, our system
is designed to minimize heat transfer,
leakage, and loss of expensive
cryogenic product. for up to 20
years. Over the life of the system,
your investment will be returned
many times over.

» Specialty piping for every
application
Whatever the application, we have
the right piping to handle your
transfer needs -- including hydrogen
and helium piping -- as well as piping
for liquid nitrogen, oxygen, and argon.



Ongoing Customer Service Quality - Everyone Talks About It,\We

o Deliver It
Our responsibility to you does not end when the
system is installed. We will be there for you -- to We would like the opportunity to demonstrate
answer questions, resolve problems, and provide how our honesty, integrity, dependability and
whatever guidance or advice you need -- for the engineering expertise make us your ideal partner
life of your system. You can call us around the clock for Vacuum Jacketed Piping. So give us a call at
and receive a quick response from someone who 1-800-966-6167 and we will work efficiently to
knows your facility, application, and installation. optimize your process and improve your bottom

line.

In a marketplace filled with choices, Quality
Cryogenics has proven itself as an industry leader.

We are large enough to provide complete
solutions to meet your
Vacuum Jacketed Pipe,
regirements, yet small enough

to provide prompt,
personalized
attention.

UALITY

CRYOGENICS

425 Gennett Drive, Jasper, Georgia 30143

Call: 1-800-966-6167



