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Why triple-offsets leak

at minus 196°C

EURAD's Arjen Mollee says a quadruple-offset butterfly

valve will be a better option

Triple-offset metal to metal sealing
butterfly valves have been around

for quite a time and have become

well accepted in many of the process
industries. Their benefits have been
well-touted: compact size, optimum
performance, good resistance in
demanding applications, tight shut off,
etc. However, their specification for use at
cryogenic temperatures should be given
more thought, according to EURAD’s
Managing Director Arjen Mollee.

“A properly engineered and manufactured
triple-offset butterfly valve with for
example a graphite laminated metal
sealing - which is most common - will
deliver decent performance in many
applications. If you test a quality triple-
offset valve at ambient temperature,

or even at higher temperature for that
matter, you may well see that when closed
it has a bubble tight seat seal. However, if
you run the test at cryogenic temperatures
like minus 196 °C where graphite is

no longer applicable for sealing even a
quality triple-offset valve will, due to its
design, show more internal leakage and
even more so when seen in the negative
flow direction. This is why users might
need to think twice about using metal to
metal triple-offsets in applications such as
LNG, liquid nitrogen and other cryogenic
media,"” states Mr. Mollee.

The reasons that metal to metal triple-
offsets may leak in this fashion can be
explained by examining the geometry of the
metal components in the valve and taking
into account how metals behave when the
temperature drops, continues Mr. Mollee.

36

“Where one component
becomes thinner, the other
actually thickens”

“Everyone knows that metals will expand
and contract as the temperature increases
and decreases. The theory states that the
change in dimensions occurs linearly, and
that is indeed the case if the whole part
is heated or cooled to a homogenous
temperature. So for example the bore of
a pipe with an equal wall thickness all
around remains perfectly round at higher
or lower temperatures, even when the
temperature drops below minus 196 °C.”

“However, problems can arise if various
combined metallic materials are fitted
together which do not have a reasonably
equal circular thickness - which is exactly
the case with triple-offset butterfly
valves. In this situation you have a circular
outside shape of a valve body but with

the typical elliptical triple-offset seat. In
addition, the elliptical shape of the triple-
offset sealing ring has a circular inner
centre for mounting it to the valve disc.
This means you have metal components
of varying thicknesses and moreover
where one component becomes thinner,
the other actually thickens."

Mr. Mollee adds that this factor

becomes highly significant for metal to
metal triple-offset valves in cryogenic
applications. “The way the triple-offset
is designed means that the wall sections
in both the valve and the sealing ring are
not of a constant thickness. The elliptical
seat has its shorter axis in the trunnion
area of the valve body, for example,
meaning that the wall section in that
region will be larger. To cut a long and
somewhat complicated story short, this
means that the valve body seat shrinks
the most where the sealing ring shrinks
the least and vice versa. Without graphite

A docked LNG tank ship is about to unload LNG to an onshore LNG tank storage terminal.
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to overcome these differences - as it is not applicable for
sealing at minus 196 °C - the full metal sealing will result
in leakage over the seat. And this is why triple-offset
valves may be unable to fulfil the criteria for leakage set by
applicable standards.”

“The valve body seat shrinks the most
where the sealing ring shrinks the least
and vice versa”

Engineers concerned about valve leakage at low
temperature should therefore consider the so-called
quadruple-offset valves, continues Mr. Mollee. “The
quadruple-offset design is available with a genuine metal
to metal seal and has fairly consistent dimensions all
around the body as it has a circular shaped seat. The same
applies for the sealing ring which is circular shaped with

a circular inner centre for mounting it to the valve disc.
This guarantees a more linear expansion and shrinkage no
matter what the valve size or the applicable temperature.”

According to Mr. Mollee, tests run on quadruple-offset
butterfly valves have demonstrated the ability of the
quadruple-offset design to deliver a tight metal

to metal seal at even cryogenic temperatures. “In fact,
within the Netherlands a specially designed quadruple-
offset tight shut metal to metal butterfly valve is currently
being live tested within the LNG truck loading facility of a
leading LNG storage organisation. This quadruple-offset
butterfly valve functions as a tight shut off control valve
with frequent open/close cycles. The valve has an
integrated bypass for recirculation LNG flow when required
whilst the valve disc has a special anti-cavitation design.
The experiences gained from this plus the wider advantages
of quadruple-offset butterfly valves in general, should be
very interesting for anyone interested in tight shut off metal
to metal butterfly valves for cryogenic applications and
many other applications for that matter,” he concludes.

=> Arjen Mollee in Profile: Age: 46

¢ Education: Delft University of Technology
(engineering) and Radboud University Nijmegen
(marketing)

e Career: an entrepeneur almost all his life,

Mr. Mollee spent several years working for an
American global outsourcing provider before taking

over the valve business from his father, Mr. Arend
Mollee.

e Current role: Managing Director and owner of
EURAD - www.eurad.com

¢ Hobbies: Mr. Mollee thoroughly enjoys technology
in all its guises as well as travelling and meeting
people.
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