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Crvogenic Valves for Safe Tran

Quality and safety are the two critical considerations when choosing a valve.

Cryogenic valves are the solution.

B By Luca Baumeister - AS-Schneider

Cryogenic valves and other media are
susceptible to extreme temperatures.
Leakage is dangerous, threatening
worker and plant safety. It is also ex-
pensive, considering the high cost of
converting gases into cryogens. The
biggest task in designing and manufac-
turing valves for cryogenic applications
is to deal with the mostly unique char-
acteristics of the materials used for the
valve. The components of a valve can
be categorized in two groups - metal-
lic and plastic components. These two
material groups have different charac-
teristics related to the application.

Plastic components are more effected
by the low temperature than metallic
components, especially in shrinking.

Characteristics like the friction coef-
ficient or the hardness can also vary
at low temperature. This delta of char-
acteristics of the materials has to be
compensated for, while designing the
valves for cryogenic applications.

The cryogenic range is not exactly de-
fined through numbers, it is more de-
pendent on the application. Cryotech-
nology for valves means containing

and handling refrigerated technical
gases, like liquid nitrogen, thus a tem-
perature range for cryogenics is not ex-
actly definable.

Where are Cryogenic
Valves Used?

Transport and Storage

Operators use cryogenic valves in the
production of liquefied gases. They
also use the valves for the transport
and storage of these gases. The gases
include liquid nitrogen, argon, oxygen,
hydrogen, natural gas, and helium. In
the liquefied condition, the gases are a
lot easier to handle.

LNG Application

One big part in the use spectrum for
cryogenic valves is the LNG applica-
tion. Transport ships use natural gas for
fuel. They prefer LNG because space is
rarely available on ships.The operators
had to reduce the volume to keep the
natural gas tanks as small as possible.
They did this by liquefying natural gas
(LNG, Liquefied Natural Gas).
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What are the Challenges of
Using Cryogenic Valves?

In some cases, the gas is highly flam-
mable, like natural gas or oxygen.The
valve has to perform well in the case
of a fire.

Pressure Issues

There is an accumulation of pressure in
the routine handling of cryogens. This
pressure is due to heat gain from the
environment and consequent vapor for-
mation. There needs to be a special con-
sideration in designing the valve/piping
system to allow for pressure buildup.

Temperature Issues

Extreme temperature variations can
compromise the safety of the worker
and the plant. Each component of the
cryogenic valve expands and contracts
at different rates. These variances are
due to the different material composi-
tions. They also occur as a result of the
length of their exposure to the cryogen.

Another big problem when dealing
with cryogens is heat gains from the
surroundings. These heat gains are the
reason why manufacturers insulate
valve and piping.

The valve also has to cope with a consid-
erable amount of challenges. For exam-
ple, the temperatures of liquefied gases
go down to -270°C for liquefied helium.

Function Issues

Valve function becomes very challeng-
ing if the temperature plunges to abso-
lute zero. A cryogenic valve connects
the pipeline with the liquid gas to the
environment. It does so at ambient tem-
perature. The result can be a tempera-
ture difference of up to 300°C between
the pipeline and the environment.

Efficiency Issues

The temperature difference generates
a heat flow from the warm to the cold
area. It impairs the correct functioning of
the valve. It also decreases the efficiency

of the system under extreme circum-
stances. This situation is of particular
concern if ice forms at the warm end.

In cryogenic application, there is de-
liberate use of this process of passive
heating. Manufacturers use this pro-
cess in sealing the valve stem. They
use plastics to seal the stem of conven-
tional valves. These materials cannot
withstand the low temperature. The al-
ternative would be a high-performance
metallic sealing of two parts, which are
in near constant motion, in opposite
directions. Metallic sealing would very
expensive and close to impossible.

Sealing Issues

There is a straightforward solution to this
problem. The plastics for sealing of the
stem can be brought to an area with aver-
age temperatures. That means the sealant
of the stem has to be far from the fluid.

The bonnet is like a pipe. If the fluid is
rising, this pipe gets warmed from the
outside temperature. When the fluid
reaches the stem sealant, it is at ambi-
ent temperature and gaseous. The bon-
net also prevents the handle from freez-
ing and preventing actuation.

Selecting a Valve for Cryogenic
Service

Choosing valves for cryogenic applica-
tions can be quite complicated. Buyers
have to consider the conditions aboard
ships and in plants. Also, the specific
nature of low-temperature cryogenic
fluids demands specific valve perfor-
mance. Proper selection ensures plant
reliability, protection of equipment, and
operational safety. The global LNG mar-
ket uses two main valve designs:

Triple Offset Rotary Tight Isolation
Valves

These offsets allow the valve to operate
open and closed, with minimal rubbing
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and friction in their operation. It also

uses stem torque to make the valve
more sealable. Trapped cavities are
one of the challenges of LNG storage.

In these cavities, the liquid can expand
over 600 times explosively. The triple
rotary tight isolation valve eliminates
this challenge.

Single and Dual Flapper Check
Valves

These valves are critical components
in liquefaction plants. They prevent
damage from flow reversal. Material
and sizing are essential considerations
because cryogenic valves are expen-
sive. The results of an incorrect valve
can be detrimental.

How Can Engineers Ensure the
Tightness of Cryogenic Valves?

When one contemplates the cost of mak-
ing a gas into a cryogen in the first place,
leakage is costly. It is also dangerous.

One big problem with cryogenics is
the potential for seat leakage. Buyers
often underestimate the radial and lin-
ear growth of the stem as it relates to
the body. If buyers select the correct
valve, they can avoid the problems
mentioned above.

The use of cryogenic valves made
of stainless-steel material is recom-
mended. This material copes well with
the temperature gradient during op-
eration with liquefied gases. The cryo-

genic valves should have the right
sealing materials, for a high tightness
up to 100 bars.

Also, extended bonnet is an essential
feature. It determines the tightness of
the stem sealant.

Testing of Cryogenic Valves

The test temperature depends on the
application. If the valves is used for
liguid nitrogen applications, the test
temperature is -196°C. For applications
for liquid helium the test temperature
would be nearly -273°C.

All tests have to be carried out in ac-
cordance with international standards.

What Should Engineers Pay
Attention to During Assembly
of Cryogenic Valves?

The cleanliness of the valve is essential
in the cryogenic application. Grease
or lubricants get very hard at low tem-
peratures. Attempts to prevent parti-
cles from getting into sealing areas is
important. If particles get between the
sealing area, they could cause damage,
which can lead to damage of the seal-
ants or even a malfunction of the valve.
Thus, the manufacturer has to clean
and degrease the valve before use.

The buyers also have a responsibility
for the cleanliness of the valve. They
have to ensure that the installers as-
semble the valve with clean tools. All
connections and piping parts should
also be free of pollution of any kind.
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