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Why Choose One Cryogenic Transfer Hose

Over Another?

by Igor Smola, sales engineer, Penflex, ismola@penflex.com

Hoses are one of the unsung heroes of
cryogenics. They aren’t directly responsible
for the production or storage of cryogenic
liquids, nor do they make headlines in the
same way that innovations enabled by
cryogenics do. However, hoses are found
throughout cryogenic processes and in
many products like MRI machines where
movement and flexibility are required.

How else would we move the
media?

Piping systems rely on flexible com-
ponents to accommodate movement and
absorb vibration while the nature of trans-
fer systems often demands hoses which
can be moved from place to place. Their
use is so broad that hoses can appear
interchangeable.

But will just any hose do?

While one stainless steel hose may
look like any other, there are design
choices and manufacturing processes, as
well as cleaning and leak testing speci-
fications, that would lead the informed
observer—once again—to the conclusion
that looks aren’t everything.

Knowing the application ultimately
determines the variables.

Here are some key design criteria:

e Annular hose design. Annular hoses,
where corrugations are “stacked” parallel
to one another, consistently achieve lon-
ger dynamic cycling than helical hoses,
where corrugations have a screw-like ap-
pearance.

e Wall thickness. Using thinner strip metal
makes a hose easier to bend. This may be de-
sirable, first and foremost, for ease of installa-
tion, but also in tight spaces where a smaller
minimum bend radius may be desired. (At
Penflex we caution against looking to operate
in line with minimums as this usually leads to
less than maximum efficacy.)
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A Penflex hose and end cap. Image: Penflex

A heavier wall hose may be desired in cer-
tain cryogenic applications if corrosion is
a concern: a thicker wall will last longer in
a corrosive application than will a thinner
wall.

* Compressed pitch. The greater the
number of corrugations, or the higher
the corrugation count, the more flexible a
hose will be.

* Higher corrugation height. Increasing
the height of the corrugations is another
way to increase the flexibility. Many attri-
butes play a role in the flexibility of a hose
or braided hose assembly, and each one
is taken into consideration individually
as well as collectively when designing the
right solution for a particular application.

e Armored ends. Sometimes hoses are de-
signed with interlocked casing or armor
near the end fittings to protect the hose
from overbending, which can lead to pre-
mature failure. Overbending often occurs
before a hose even goes into service, dur-
ing installation.

* CGA Fittings. Penflex offers a full suite
of cryogenic liquid transfer connections
in line with Compressed Gas Association
(CGA) Ve.

® Vacuum jacketing. For some cryogenic
applications, especially those involving

LNG, adding a second hose enables users
to maintain media temperatures within the
inner hose by pulling a vacuum within the
outer hose.

Procedures developed to deliver fin-
ished hoses cleaned, charged and ready
for service include plugging the hose when
cutting ends to prevent chips from getting
inside and using tools reserved solely for
stainless steel.

Welds are purged using argon gas, a
proven process that enhances weld qual-
ity by decreasing—or even preventing—
oxidation. This, in turn, maintains the
corrosion resistance of parent materials,
ultimately reducing leak rates in finished
product.

Our welders are certified to American
Society of Mechanical Engineers (ASME)
Section IX, the industry’s highest stan-
dard. They have undergone rigorous
training and years of experience to deliver
the superior welds that help to ensure the
cleanliness of cryogenic hoses. Once hoses
pass visual inspection, a borescope is used
to identify and remove any contaminants
that may have entered the hose as a final
step before leak testing.

Then, a mass spectrometer with he-
lium tracer gas is used to test the cryogenic
transfer hoses. First used to test for leaks in
uranium plants as part of the Manhattan
Project during WWII, helium mass spec-
trometer testing is among the most accurate
methods of leak detection, capable of detect-
ing leaks as small as 10E~ cubic centimeters
per second.

As metal hose is the sole means of
transferring cryogenic media with mini-
mal evaporation and without significant
changes in temperature or pressure, this
tailored design and production process has
been developed to best serve this exciting
market. Bl
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