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How to choose a reliable, long-lasting

rotary valve

William J. Mahoney The Young Industries

Selecting a rotary valve used to be a matter of
matching the valve’s feeding capacity, based on
your product’s bulk density, to your required
process or pneumatic conveying system capacity.
Today this is only the beginning. Now valve
selection involves a combination of materials
testing, computer-aided design engineering, high-
quality raw materials, advanced casting and
certified fabrication procedures, accurate
machining, and high-quality bearings and shaft
seals. As this article explains, the result is a rotary
valve engineered to match your application and
provide reliable, long-lasting service.

ow long should your rotary valve last? In the

chemical, food, and pharmaceutical industries,

equipment is considered reliable if it operates un-
attended, with no downtime, for 100 percent of the time,
24 hours a day, 7 days a week. A reliable, fong-lasting ro-
tary valve should operate continuously in your process
without adjustment or service except when purposely shut
down for oreventive maintenance. And with good preven-
tive maintenance, you can expect your valve to operate for
30 to 40 vears.

Mhe following sections explain what you need to know to
choose a rotary valve that will go the distance in your ap-
phcatiorn,

Partnering with the valve supplier

Fxpect to work closely with your valve supplier when you
choose a rotary valve. The supplier should evaluate your

material and process requirements and usc this informa-
tion to design a valve that can handle these requirements
without problems. The supplier’s experience with a range
of processing and handling applications can help you iden-
tify potential valve problems and choose your valve s fea-
tures and size.

For instance, if your rotary valve will serve as an airfock
feeder for a pressure pneumatic conveying system that op-
erates in dilute phase, the valve supplier needs to under:
stand which valve features and valve size will deliver the
performance you need in this system. The resulting valve
design and its fill efficiencies will differ from thosc re-
quired for a vacuum system, and the supplier’s pnenmatic
conveying experience is a big factor in ensuring that you
make the right valve choice.

Other factors that contribute to choosing the right valve in-
clude materials testing, computer-aided design engineer-
ing, high-quality raw materials, advanced casting and
certified fabrication procedures, accurate machining. and
high-quality bearings and shaft seals. [Editor’s note: For
fundamentals on rotary valve components and operation,
see the sidebar “Quick review: Some rotary valve basics™
on page 62.]

Materials testing
Start your valve selection process by sending w sarmple ol
your material to the valve supplier. The supphier will test
the sample to determine the material’s characteristios

To ensure that the sample has the same charactleristics as
the material that will be handled by your rotary valve, take
a sample that’s identical to the material your valve will
handle. For instance, if you’re handling nylon pellets and



the valve will be located ata pointin the process before the
fines are removed from the pellets, the sample should in-
clude the fines. Taking a sample that’s been further
processed and thus has different characteristics can result
in choosme a rotary valve that can’t handle your material
and creates problems in your process.

Computer-aided design engineering

Advances in computer-aided design (CAD) engineering
and proprictary software allow your rotary valve sup-
plier’s design engineers to make small valve improve-
ments that add up to a big increase in your process uptime.
These tools enable the design engineers to produce a state-
ofl-the-art valve that meets your specifications, plant
codes. and industry standards. Among the tools in the en-
aineers” CAD arsenal are three-dimensional solid model-
ing programs that help diagnose problems with valve
component assemblies, analyze material stresses, and ex-
amine safety and environmental factors. The result is
speedier valve design, better valve quality, fewer design
errors, and lower overall valve cost.

High-quality raw materials

A rotary valve made of high-quality raw materials will
provide leng service life. Whether a valve component is
cast or fabricated, its raw materials should be certified to
standard material specifications, such as those of the
American Society for Testing Materials (ASTM) Interna-
tionat.” This way, you’ll be sure that your valve compo-
nents have exactly the material properties you specily and
the right mechanical strength.

Advanced casting and certified fabrication
procedures

For valve components that are cast rather than fabricated,
using advanced casting methods can extend the valve’s
service lite. These high-tolerance casting methods provide
arcater design freedom, allowing precise pattern construc-
rion and optimal entry paths for the molten metal into the
mold cavitics. This permits the components to be designed
tor optimal performance without the constraint of older
casting methods that tend to produce less-than-smooth
component surfaces with defects and inclusions (smali
cavities caused by sand, gases, or other impurities trapped
in the molten metal during casting).

Weld strength and quality in a fabricated rotary valve and
fabricated valve components are also important. A fabri-
cated valve's durability depends on having sound. full-
penetration welds. A cast rotary valve has fabricated rotors
and supports, so their welds must also be strong. To
achieve sirong, high-quality welds, the valve or compo-
nent supplier’s welders should use welding materials and
procedures certified to the American Society of Mechani-
cal Engineers (ASME) code.”
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Accurate machining

A valve supplier with machining equipment operated by
computer numerical control (CNC) rather than a human op-
erator can produce valve components that reduce your ro-
tary valve’s operating and maintenance costs. For instance,
CNC machining can produce closer rotor-tip-to-housimg
tolerances in the valve, reducing air leakage. The merhod's
precision layout of each component makes the tinal valve
easier to assemble, disassemble, instatl, and maintaim.

High-quality bearings and shaft seals

Your valve should have close-tolerance, premium bear

ings. They should be Annular Bearing Enginecring Com-
mittec (ABEC) Class ¥ bearings with tighter-than-normal
clearances; wide inner and outer races; a deep-groove,
zone-hardened inner race; and a land-riding metal reiainet.
The bearings should be mounted outside the rotary valve
(called outhoard mounting) to isolate them fron your ma-
terial and prevent particles from contaminating the bear-
ing lubricant. Securing the bearings to the rotor shaft with
a squeeze-locking collar will eliminate any rotor shifting
and provide near-perfect concentric alignment ol the rator
in the valve. Concentric alignment prevents the valve (rom
jamming when material wedges in the rotor-tip-to-hous-
ing clearance. These close-tolerance bearings produce a
minimum rotor-tip-to-housing clearance, reducing air
leakage from the valve.

For long service, you need the right compression packing
for the rotor shaft seal. Multiservice, lattice-brarded
aramid filament packing material with polytetrattuorocth-
ylene (PTFE) dispersion lubrication is standard, but your
valve supplier can help determine which packing material
is right for your valve based on your application. I'or in-
stance, for a valve handling a hot material, you can sclect
graphite packing material, which is rated to withstand tem-
peratures 500°F and higher. For a valve handling a reac-
tive chemical, you can choose chemically resistant
all-PTFE fiber packing material.

A word about valve options

Selecting the right rotary valve options from those avail-
able will ensure that your rotary valve can reliably handle
your application over the long term. Your supplier should
offer several valve housing configurations, including
drop-through, side-entry, and blow-through versions, as
well as valves for high-pressure and sanitary applications.
The valves should be available with a range of optional
features and accessories and in custom designs.

These options are commonly offered:
e High-temperature designs rated up to 1,600

» High-pressure housings rated up to 350-psig mternal
pressure.
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« Differental-pressure designs rated up to 60 psig.

« Construcuor materials including cast iron, cast steel, cast
stanless steel, cast aluminum, fabricated carbon steel,
fabricated stainless steel, Hastelloy, Inconel, Incoloy,
Stellite. titmivm, and engineered plastics.

* Various interior coatings and platings to handle abrasive,
reactive. samstary, or other applications.

« Rotors with partial-[ill pockets; square, beveled, ad-
justable-dength, orinlaid blade tips; and shrouds.

« Inlet bafties.

« Housing vent connections to suit your housing configu-
ration.

* Inspection doors.

» Air-purged packing gland shaft seals and mechanical
shaftseuls.

« End seals to seal the rotor’s outer perimeter.

* Endplate seals, including air-purged and O-ring types.

» Adjustable-speed drives, direct drives, and special drives.

* Motion switches. PBE
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For further reading

For a technical equipment specification forrotary valves,
contact the author.

Find more information on rotary valves in articles listed
under “Valves” and “Pneumatic conveying” in Powder
and Bulk Engineering’s comprehensive “Index to articles™
(in the December 2001 issue and at www.powder
bulk.com).

William J. Mahoney is division manager at The Young In-
dustries, 16 Painter Street, Muncy, PA 17756-1407: 571()-
546-1826, fax 570-546-1926 (wjmahoney @ youny
inds.com). He has 34 years experience in the bulk solids
handling industry, holds five patents for bulk solids han-
dling equipment, and holds an associate degree in archi-
tectural engineering from Penn State in Williamsport, Pa.

Tell us about your application needs today at

BlowerSolutions@gardnerdenver.com

1-800-543-7736

GARDNER DENVER

sLowsns

AeroFtow™ « CycloBlower® « DuroFtow® ¢ Invincibhle™ « Lamson” » Sutorbilt” « TurboTron® ¢ Wittig*

Gardner Denver Blower Division

100 Gardner Park « Peachtree City, GA 30269
Ph 770-632-5000 - Fax 770-486-5629 - www.gardnerdenver.com

“I need a single source ) il

YOS .iorvivt R CT Duroriow |

inati })
‘9 0-43,000 CFM ‘ 0-4,500 CFM
- i.! g;g PHSIG J 0-15 PSIG
-28 "Hg
™ ezl aaw
At Gardner Denver, we are your single source blower/exhauster solution. ﬂ#’
One call 1s all you'll make to find the industry’s widest range of blower/
exhauster models and specifications to meet your exacting needs — whether
it's positive displacement lobe, single-stage or multistage centrifugal, helical -
screw, rofary vane, regenerative or engineered vacuum technology. S IR
0-15 "Hg =
No rnatter which Gardner Denver model! is selected, you can be assured . ,
that you're investing in the highest quality and most refiable blower/exhauster D R~

product available today. Call us at 800-543-7736 or 770-632-5000 for a "y
brochure and the name of your local Gardner Denver representative.

£

» - ((a 600-10,000 CFM 0-41,000 CFM
/POWDER' ) g:?f};ﬁ'ﬁ 0-22PSIG

SHOW s

BOOTH #25016 .

687 wittig | 4

0-450 CFM Y E87 Invincible
@ 0-30 PSIG i

Use PBE # 74 or reply online




G2 Powder and Bulk Engineering, April 2002

Figure 1

Anatomy of a rotary valve {drop-through configuration)
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