
A control valve that can throttle high-
pressure cryogenic fluid embodies sev-
eral design features that distinguish it
over conventional valves designed for
similar applications. Field and design
engineers worked together to create a
valve that would simplify installation, trim
changes, and maintenance, thus reduc-
ing overall cost. The seals and plug stem
packing were designed to perform opti-
mally in cryogenic temperature ranges.
Unlike conventional high-pressure cryo-
genic valves, the trim size can be
changed independent of the body.

The design feature that provides flexi-
bility for changing the trim is a split body.
The body is divided into an upper and a
lower section with the seat ring sand-
wiched in between. In order to maintain
the plug stem packing at an acceptable
sealing temperature during cryogenic
service, heat-exchanging fins were
added to the upper body section (see
figure).

The body is made of stainless steel.
The seat ring is made of a nickel-based
alloy having a coefficient of thermal
expansion less than that of the body
material. Consequently, when the interi-
or of the valve is cooled cryogenically,
the body surrounding the seat ring con-
tracts more than the seat ring. This fea-
ture prevents external leakage at the

body-seat joint. The seat ring has been
machined to have small, raised-face
sealing surfaces on both sides of the
seal groove. These sealing surfaces
concentrate the body bolt load over a
small area, thereby preventing external
leakage.

The design of the body bolt circle is
different from that of conventional high-
pressure control valves. Half of the bolts
clamp the split body together from the
top, and half from the bottom side. This
bolt-circle design allows a short, clean
flow path, which minimizes frictional flow
losses. This bolt-circle design also
makes it possible to shorten the face-to-
face length of the valve, which is 25.5 in.
(65 cm). In contrast, a conventional,
high-pressure control valve face-to-face
dimension may be greater than 40 in.
(>1 m) long.

This work was completed by Karlin
Wilkes, Ed Larsen, and Jackson
McCourt of Flowserve Corporation for
Stennis Space Center. For further
information, please contact Flowserve
Corporation at (801) 489-8611 or
www.flowserve.com.

Inquiries concerning rights for the
commercial use of this invention should
be addressed to the Intellectual Property
Manager, Stennis Space Center [see
page 20]. Refer to SSC-00159.
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The Split-Body Design of this valve accom-
modates changes in trim. The heat-exchang-
er fins help keep the plug stem packing warm
enough to function at cryogenic temperatures.




