¢ basic concept of the butierny
ve cun perhaps be best tilustrated
comparson with a damper in a
: pipes a round dise, of essential-
he same diameter as the pipe,
ating onan axis at a right angle
the pipe centerline.

Vhen closed, the disc is posi-
1ed at a nghe angle 10 the floid
Vi when open, the dise is parallel
the Hud Mow. The butierfly

v 15 thus a rotary, quarier-tuen
X o

ame ““butterfly”™ derives
om the appearance of the
- assembly, which bears
¢ resemblance to the body and
stretched wings of a butterfly,

eiopment History
utertly vaives, in the form af
pers, have heen used as (low
Itol devices for centurics. In
¢ earlv devices, the dise had no
e surtace as such. The edpe
he disc merely swept the inner
neter ot the pipe to alter (low
lout eser gohiteving tght shut-
The devices were very inexpen-
to manulacture since the only
s heeded were a stem and disc,
2 the pipe atself as the valve
o
ith the advent of rubber liners,
h closed the eap berween the
edee and the pipe ar vaive
b, e damiper became a tight-
ne vahve, Whiie natural rubber
S owere not suceessiul in this
leaon, the develoment ol syn-
v rubbers inthe 1930's oftered
wn-stcking, non-swelling char-
sles requared for accepiable
term scaling,
te rubber dingrs seal by allow-
wedee ol die dise to compress
ubbwer, pruducing a locul con-
pressure lvher than the line
wre, Typicatly, tight shar-olf
st rubber liners s limiwed to
uggditiervntials on the order
' S0 st
against highice pressures,
dee oF the dise would lvee 1o
clv compress the rubber hiner,
He o el apersung werque
lestractive wear on the tiner,
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Left 1 the closed position for an
extended period of time under high-
er pressures, the rubber tends to
deform permanently, bulging oui
on both sides of the disc cdge and
making it ditficult or impossible (o
open the valve,

The rubber liner is also limited
to temperatures below about 300 °F
and to fluids that wall not have an
adverse chemical reaction on the
rubber.

The development of tetrafluor-
oethylene (TIFLE) offered a material
that has many desirable propertics
for valve seals and seats. Since TFE
1S nod nearly as resilient as rubber,
it could not be direetly substituted
for rubber in order 1o upgrade the
performance of rubber-tined
valves, In fact, much development
work had 1o accur before seits were
designed that could exploit the
capabilities of TIFE and similar
plastics in the areas of pressure,
lenperature, chemical inertness
and low operational torque.

The result of these developments
transformed the butterfly valve into
today’s high-performance butierily
valves for pressures up to 1480 psi
and beyvond,

Econamle Faclors

The single most important reason
for selecting a butier(ly valve is its
low cost compared to other types
ol valves on the markel today. A
related advantage is the compact
size and hight werght of a butier My
valve, which results from its smaidler
end-to-end dinensions.

Enstallation costs, like initial
costs, arc egually attractive. A
smiall mamtenance crew, for exam.
ple, can easily install or replace 2
16-tnch Dbuttertly valve without
using mechanical lifting equipament.
Lconomies are also possible with
pipe hanger supportts and other in-
stallation and prepration expensces.

acat replacement, particufarly in
hugh-periormance buiterlly valves,
Is relatively simple. Stem packing
can be replaced without disassen-
bling stem and dise and, in many
mstaliations, without cven cenmov-
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ing the valve actuator.

Butterfly valves are often speci-
fied for throttling and flow regu-
lating service because of their inher-

- ent approximalcely “‘equal percen-

tage™ Hlow characteristics, as dif-
ferentiated from the linear or
quick-opening flow charactcristics
of some other valve type.

Types and Codes

While there is a great diversity of
butterfly valves on the market
today, there are (hree primary
groups, each of which is defined by
applicable industry codes and
standards.

Industrial Rubber-Lined Butterfly
Valves

Applicable Standards:

MSS-5P&?, APl 609

(October, 1983 Edition)

This type makes up the larpest
segment of the total butterfly valve
markel and is generally oflered at
the lowest price. While limiied in
is applications, as noted below,
current models of this type of hut-
terdly valve are wuch mmproved
over earlier models, In 1those
models, the stem on which the dise
was mounted passed through (he
centerline of the valve body—and
through the top and boltom of the
rubber liner. The two points where
the stem passed through the liner
were difficult to seal and through
leakape at these points was a con-
nion problem.

In the carly 1960's, the problem
was corrected by off-sething the
stem from the valve centerline so
that it did not pass throngh the seal-
thg arca ol the rubber liner. The
liner thus provided a continuous,

uninterrupted scal area through a
Full 360°

Despite improved sealing, how-
ever, Lhe use of a rubber liner gen-
erictly mits maximum differential
pressure 1o around 285 psi, the

nuimam rating of ANSE 150, Re-
sistance of the rubber liner 1o
vanous fluid media and higher ten-

peratures ninposcs further limits on

apphcations.

Water Works (AWWA) Butierfly
Valves
Applicable Standards:
Rubber lined —
ANSIVAWWA CS04
Metal scated — -
AWWA C505

Though usually limited to water
and sewage, these valves arc ocea-
sionally specified for other services.
They are supplied in smaller sjzes
as rubber-lined valves with exira-
heavy stems and in larger sizes—
up 10 72 inches—with adjustable
scats. The rubber-seated valves are
gencrally limited to 150 psi dif-
ferential pressure. Se-called metal-
seated valves of this type (which
have no seat except for the close
proximity of the disc to the wall of
the fltow passage) are gencrally
hmited to 200 psi pressure
differential.

The American Waterworks As-
soaation {AWWA) specifies end-
to-end dimensions, body materials,
mimimum shaft diameters and stem
materials as well as several other
design parameters.

Hiigh-Performance Busterfly Vaives
Applicable Standards:

AP 609 (October, 1983 Edirion)
and MSS-SPXX (in develop-
ment - nuniber not yet
assigned)

As mentioned earlier, this is the
latest type of butterfly valve on the
market today. It was not until Oc.
lober of 1983, in fact, that an in-
dustry standard was produced in-
dicating its acceptance in the valve
niarhet, Mher industry standards
arc expected to follow shorily.

High-pertormance butter{ly
vilves (HIPPBV's) are rather sophis-
tcated valves desipned for tighit
shul-off at refatively high temper-
alures and pressures (as compared
10 other types of butieslly valves).
They have dynamic (pressure as.
sisted) TFE sculing and have full
ANSIT pressure ralings in classes
1500, 300 and 6080 (1480 pst) or
higher at ambient temperatores.
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Tempceralure capability ranges
up to 4507 - S00°F, althowgh pres-
sure ratings are signficanily ce-

duced at the higher temperatures.

The inherent cost advantages of
a flungeless or wafer-type butterfly
valve (designed to be bolted be-
tween mpe ltanges), when com-
bined with higher pressure/lemper-
ature capability, has created an
enormous market for HPBV’'s
where gatc arkd glove valves were
previousiy uscd, Further develop-
ments with the HPBYV have resulied
in versions which are fire-tested {or
flammable liquid service, versions
for cryogenic services at - 320°F
and, most recendly, versions with
metal scats which push the capabil-
ity of the valves into applications
which had been exclusively held by
gate, globe and plug valves.

NPBY Design

The performance of a HPBVY is
dependent on the seat design, along
with several oiher design considera-
tions. All HPBV's presently on the
market are designed with an offset

scat; the seat is set off 10 one side
of the stem to provide an uninter-

rupted circular seal ring against

which the disc seats when closed.
The TFE seats can be designed so
that fuid line pressure acls upon
the scat i{o increase the contact
pressure between seat and disc very
similar to an O-ring sealing con-
cept. This results in a jeak-tight
valve at all rated pressures.

A properly designed seat should
provide bi-directional, tight shut-
of, sealing drop-tight at high as wel]
as low pressure differentials. It
should also produce a low opéra-
ting torque, should be self-cleaning
(not become packed with sus-
pended solids in the Nuid media),
and should perform all of s re-
quired functions within the normal
pressure/temperature ratings of the
valve. '

AH these requirements for good

seat design can be achieved only

with an extremely flexible and resil-
icnt seat. An HPBVY seat which

meets these design requirements is
ilustrated below (Figure 1).

Most high-performance butterfly
vaives on the market today employ
a second, almost imperceplible of (-
sct of the disc. These valves are
sometimes referred to as “‘double
offset’’ high-performance butter{ly
valves.

When the stem of such a valve is
rofated (sce Figure 2}, the second
offset provides a camming action
which, in the fully open position,
compliciely removes the disc from
any contact witls the seat. Without
this offsct, the disc would stay in
cansiant compressive contact with
the scat in 1he 1wo areas where the
plane of the disc intersects the plane
ol the seat. fu this sifuation, after
the valve has remained open for a
long 1ime—and especially aftcr a
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few temperature cycles—-the com-
pressive contact of the disc with the
TFE seal should result in a perma-
nent indentation of the seat in Lhese
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T

two areas. When the valve is then
closed, these two indentations in
the TFE seat would not resume
their former shape and leakage
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Circle 42

woukl eventually be expcri:nr:.
the two areas. The “"double-of
dcsign climinates this problent.

Recenmt improvements in HPBV's
have also been made in bearings
and stemn seals—all of which have
made it possible 1o achicve reliable
valve opcration through 100,000 ot
more valve cycles. And the vse ot
exotic bady and (rim materials—
such as Stainless Steel 316, | TIPH,
Alloy 20, Monel and aluminum
bronze—have extended use ol these
valves inio a greal many corrosive
applications.

Conclusion

All butterfly valves in today's
market are not alike. There are sev.
eral distinct types, each having irs
own performance characteristics
and preferred applications. It is an-
ticipated that continuing advances
in technoiogy will further enhance
butierfly valve performance and
broaden applications. Even so, no
single type can fully satisfy every
application. There witl always be
need for all types of buiterfly valves
mentioned in this article.

As industries strive to reduce
construction and operating costs,
however, butterfly valves scem cer-
tain 10 appear more frequently in
the notebooks of applications engi-

neers. And comtinuing [avorable
user experience will no doubt open

many new applications for hi

performance buiterfly valvﬂb

For more information on butterfly vahves,
coniaci Rockwell international, I'fow Con-
rrol Division, Pitisburgh, PA, or circle 312
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T YLOIK
has what you need to fit

your coupling requirements

t
Braakaway Whan you specily TYLOK you get Tyiok's
patented iour-1aal design for more sifective seol-
Ing araa than ony other cOupIng on e market,

when you specity TYLOK you olso get these
urlgque fectures:

» Tylolk nut con be backed atound o 90" bana
N FubDing.

¢ Tubing con be wrmed 340° uNder DRSS,

& Collgis shive lubing Insteaa of Diting.

& Mo wecial preparation for assembily.

® Won't shaor tubing,

® Dowtn't rasinct flow theough tubing.

¢ Canbe used on any matenol: glass, meial o plashe.
® Poiltive seQing wilh the ulfimale In holdrg Doweas

& Cannot be ossembled Incorachly, over tightenad,
cioss-ifecded. misaligned or pulted apon.
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