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Triple

Offset
Butterfly

Valves

Since their introduc-
— tion to the market
more than 50 years ago, triple offset
valves (TOVs), which are zlso known
as triple eccentric valves, have con-
tinued to evolve, while uses for this
type of valve have expanded across
multiple industries. Originally
designed for water shut-off applica-
tions, design enhancements through
the years placed this versatile valve
among other industry staples for per-
formance in the harshest conditions

s tive Summary 1

SUBJECT: Because of the
attention on fugitive
emissions and new features
that give superior sealing,
triple offset high-
performance butterfly valves
are gaining in popularity.
KEY ISSUES:

m How they work

® New features available

® What those features mean

TAKE AWAY: The next
generation means enhanced
valve safety and
performance. When added to
cost savings, that should
lead to even more use,

of critical process environments. At
the same time, these valves have
always had certain parameters within
which they can operate effectively.
Today, TOVs offer countless bene-
fits to the industry, and most recent-
ly they've received attention because
of the role they can play in control-
ling fugitive emissions. The industry
has started to look for more unique
and innovative ways of combating
this global emissions challenge, and
TOVs are an area where valve manu-
facturers have recently focused. By
incorporating new and improved fea-
tures, TOVs are used in ways never
before seen while they are also being
used more cost effectively. To under-
stand how far these valves have
come, we first must inspect the stan-
dard features and benefits that made
the TOV valuable in the first place.

DECONSTRUCTING THE TOY
A TOV can be the right solution when
a tight seal is required. As the name
implies, three separate offsets are
designed into the valve (Figure 1).
They are: 1) the center ine of the
disc/seat sealing surfaces, 2) the loca-
tion of the shaft with respact to the
center ine of the bore, and 3) the axis
of the s=at cone angle that is offset
from the center line of the valve bore.
The combination of these three off-
sets provides an uninterruptad sealing
surface, minimizes wear between the
szat and seal, and preserves sealing

integrity over the lifecycle of the valve.
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Additionally, the optimized seat angle .
minimizes sticking or hinding of the
disc and lowers valve operating tongoe

Genemally, TOWs are selected for spe-
cific applications because of their seal-
ing features as well a5 cost savings
over other metal-seated valve types. ]

Becanse of the compact, quarter-turm 1

design and lightweight structure, TOVs

can be installed and opeted easily,

and they raquire less pipe bracing. &

replaceable seal ring that allows quick

and easy repair and the low torgae of

T0We (which permite smaller artuators) [ Byt 2. OV (R o el i | il ol o g v
Mean even more cost snings.

In addition to the finandal bene-
fits, TOVs offier a bi-directional zemo
leakzge closure with 2 metal seat anpe
only available with soft-seated valves.
This expands application possibilities
tremendously. [rmovative self-center-

THE ORIGINAL

torgue transmissions mean thess f ’

bves can offer fire-zafe design and ] C
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greater tham the largest temperaturs -

range af generzl butterfly valve
designs (Figure 2).

TRADITIOMAL THY AM D IFDATED TREMIS
Traditipnally, TOVs could be found i
numeroes industries spanning oil and
gas processing, refining, chemiral and
petrochemical plants, power genera-
tioa, offehore platforms, district heat-
ing, palp and paper, steel mills, swgar
mills, desalination, and water treat-
ment and distibution.

Their use in all industries has
increased as simict govermmentzl eg-
unlations and greater production
demands hawve compelled users to
seel splutions that are ac efficent as
they are effective. zage is also
climbing becauss the features of the
TOV that have been around for
decades offer many benefits to all
applications, induding those with
greater challenges. Some of thoss
benefits include operational effirien-

Cy. Tegistance to abrasive mediz and -
chemicals up to a certain tempeta- a 1
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ture or pressure, and versability with-
in namerous operating conditians. CHAINWHEELS

Capitaliring on previous TOV E
design features, the mext generation www. BABBITT.COM g
offers features that further enhance [*]
walwe safety and performancs, INFOI BABBITT.COM SO8-995-9534 E
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1. Metal-to-Metal Sealing. By
affering a predsion-machined metal
seat and seal ring, the TOV can deliv-
r reliable and bi-directional shutoff
approaching zeto in high-tempera-
ture, high-pressare and severe serv-
ice applications as well as others.
Additionally, 2 metal-to-metal seat
can better handle thermal fluctua-
tions, and the standard right-angle
corical design of the TOV facilitates
low-friction, in-line sealing, an
important feature in high-tempera-
ture/ high-pressare applications. In
hydrocarhon service, the metal-to-
metal seat allows a valve to meet the
requirement for fire-=fe applica-
tions, which is further supported by
the TOW's guarter-ban chararteristic.

2. Optimized Seat Angle. The saat
amgle design combined with using
Stellite in the valve body seat, resulis
in 2 longer seal life, as well a=
improved ahrasion resistancs, even
after extersive cycling. This optimized
seat angle can minimize wedging o1
hinding of the disc, and lower the
aperating tosgue.

3. Torgue seatimg. Torgque-seating

in TOWs allows the valve to self-adjost
to evenly distribote seal compression
A “fipating” seal ring and a wide seal
ring-supporting gasket yield a superior
geal and a tight shutoff (Figare 3). A
slight inrrease in torque yields a bet-
ter seal becanss of more evenly dis-
tributed compression of the seal ring
alomyg the entire sealing area. The
applied torgue also ensures a bi-direc-
tional seal.

&. Shaft Design. Positioning the
pin connectos in the lower portion of
the disk allows good performance in
chaft deflection, thus permitting 2
lomegar walve life.

Todzy, mamxfartarems are twealing
the classic design and are blanding
stzndarmd features with new ones that
are enhancing TOV capabilities, allow-
ingg thess valves to cater to mose chal-
lenging applications and envimnn-
ments. TOVs are also affered in
expanded size and presoare Enges. &
key differentiztor fiom previows
designs is 3 tighter [50 Class A emis-
sions level that typically was asspdat-

WHY USE ATRIFLE
OFFSET VALVE?

Triple-pffset butterfiy valves offer the
best zealing and longest life of all
butterily valve designs. Here am
some of the reasons they ae chosen:

® For the harsh conditions of critical
process applications, steam isola-
tion and temperzture extremes,
TON's prowide performance reliakil-
ity and guality.

& The bi-directional zero leakage
closure with 2 metal seat, even
after entensive oycling, provides
sealing imtegrity formerly associ-
ated only with soft-s=ated valves.

u Low torque from quarter-tum
action permits smaller actustors
and lower cost

® Fire-tested designs per APT 607,
5th Edition,/I50 10487-5 ae
availzble.

® [Cpmpact design means easier
installation since valves are
lighter and require l=ss pipe
beacing.

o] with bellow-sealed vabwes. By incar-
porzting new stem seals, TOWs can abo
provide fugitive emissions control
under thermal cycling. This tghber
sedl is possible becanse of npdated
stem seal designe and packing assem-
bly methods, which allow the vabve to
face higher temperatares (Figure 4],

By offering different packing solu-
tioms, mduding standard process
industry (IS0 15848, Class BH), a Law-
E optian (IS0 15848, Class AH), and
Th-Luft (VDI 24400, TOVs can be cus-
tomized by application.

With the incorporation of these
new types of featares, TOW: can
acommodate high-tempetme steam
applications, emergency shutdown
seryice and fire-m=fe applications.

EHCLISIN

Although many walve types are affec-
tive in controlling fogitive emissions,
the compact design of TOVs makes
them a vizhle altemnative to higher-
cost valve selections. w
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