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he problem is a never-ending one.

Whether the fluid is water, oil,

paint, or any number of food or

chemical products, there are al-
most always unwanted particles that
threaten to clog or damage pumps,
spray nozzles, condensers and other
equipment.

A strainer operates on the same prin-
ciple as a filter, only at a coarser scale.
As a rule of thumb, if the unwanted
particle is visible to the naked eye
(greater than 0.001-in. in dia.), the unit
is straining; if the particle is not visible,
the unit is filtering. In general, if the
screening device is coarser than 44 um
(325 mesh), it is a strainer; anything
finer is considered a filter.

A combination of the two often pro-
vides the best results. By installing a
strainer directly ahead of a filter, the
large or heavy particles, which would
quickly clog the filter, are removed
first. The filter is then free to remove

\fluids flowing

the fines, and does not have to be
cleaned as often.

Choosing the best strainer type
There are two fundamental types of
pipeline strainers — basket type and Y-
type. Both are bolted, screwed, or weld-
ed into the pipeline. In general, basket
strainers are used in liquid service, Y-
strainers are used in gas-handling
operations.

Y-strainers are 1nstalled with their
basket in the “down side” of the Y-
shaped device (Figure 1). The cylindri-
cal screen basket is open at one end to
collect particulate matter, and is re-
moved from the bottom of the unit for
cleaning. Alternatively, a discharge
valve can be connected to the bottom
of the unit, so that solids can be inter-
mittently “blown down” by line pres-
sure while the strainer is still in
service.

The slim, compact design of a Y-

Pick the right type, and the
best mesh size, to keep
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aer makes it ideal for high-pres-
applications. However, its dirt-
ng capacity is not great. This type
1t is therefore used with gases
as steam, air or natural gas,
e pressures are high and the
int of dirt is low. The Y-strainer is
where frequent cleaning is not
ad.
e basket strainer is so-called be-
3 solids collect in an an upright,
st-shaped screen, which is re-
'd from the top of the unit for
ing. With its ability to hold consid-
y more material, the basket strain-
fers less pressure drop than does a
ainer — both factors of greater
rtance in liquid flow than in gas-
flow.
cause the debris collects in an up-
basket, the basket strainer must
stalled in a horizontal pipeline. A
ainer, on the other hand, can be
in horizontal or vertical lines, as
as the basket is on the “down side”
e unit.

get construction

1e heart of every strainer is its
st, which performs the chore of
ting unwanted materials from
flow. These baskets are made

natic strainers can operate unattended for several years, requiring only periodic maintenance
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of perforated sheet
metal, and come in a
wide range of perfo-
ration sizes.

Ideally, strainer
baskets should be
welded. The use of solder to hold the
basket together is a short-term solu-
tion. While relatively inexpensive, sol-
dered baskets are inherently weak and
can break easily.

If finer straining is needed, the bas-
ket is fitted with a wire mesh liner
inside the perforated sheet. In this
case, the mesh lining does the actual
straining, while the outer metal sheet
acts only as a mechanical support.

Mesh-lined baskets are generally sup-
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FIGURE 1. With smaller-
capacity throughput,
Y-type strainers are
often reserved for
gaseous operations

plied with an outer perforation having
about 50% open area; this gives the best
combination of maximum flow rate with
the least loss of strength. Perforated
materials with more than 50% open area
are often too weak to provide adequate
support for the mesh lining.

It is important that the wire mesh be
integrally and tightly fastened at the
top and bottom of the basket, other-
wise material can bypass the mesh
lining by getting behind or under it. A
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FIGURE 2.
Basket strainers
should be sized

slightly larger than
inlet and outlet
pipe diameter, to
ensure adequate
throughput with
minimum pressure drop
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mesh-lined basket should be a one-
piece, welded unit.

What to look for in a strainer

The ratio of open area through the
basket to cross-sectional pipeline area
is an important factor in strainer selec-
tion. A well-designed basket strainer
should have an open-area ratio of at
least 4:1 (anything less may cause ex-
cessive pressure drop).

As the basket begins to fill and clog,
the ratio begins to drop. If the strainer
has not been adequately sized, the open
area through the basket may quickly
become smaller than the pipeline area.
Not only will this restrict flow through
the strainer, but it will necessitate fre-
quent cleaning as well.

One way to gain additional straining
surface area is to use a basket whose
perforated sheet has been convoluted
or pleated (Figure 3). This increases the
total screening area, while the basket
size remains the same. A mesh liner can
be welded to the inside of the perforat-
ed basket for finer filtration.

Since frequent cleaning is required
for basket strainers, easy access to the
basket is also an important consider-
ation. Bolted covers are standard fare
for basket strainers. Removal requires
loosening the nuts, similar to changing
a flange, which is time consuming and
expensive.

While more costly than bolted cov-
ers, an alternative method is a cover
held down by a clamping yoke that is
sturdy enough to hold full line pres-
sure. These yoke-type covers can be
quickly loosened or tightened by hand.

Materials of construction

Strainers are available in iron, bronze,
steel and stainless steel. Of these, iron
is the least expensive. Compared with
iron, bronze and steel cost about twice
as much, and stainless steel costs about
four times as much.

Because of its low cost, iron is usual-
ly a user’s first choice, making it the
most popular strainer material. Iron
strainers are generally supplied with
brass or stainless-steel baskets.

Cast iron has good corrosion resis-
tance in water service, and is used with
many non-aqueous materials, such as
paint, fuel oils and plastics. Because of
its relatively poor ability to withstand
thermal or mechanical shock, plus its
susceptibility to corrosion, iron is typi-

cally used in low-pressure and low-tem-
perature applications.

For marine service, bronze is the pre-
ferred material. Bronze strainers are
widely used to handle brackish or saline
groundwaters, and seawater. The best
basket material for these applications
is Monel (an alloy of nickel and copper),
which resists corrosion damage by sea-
water better than stainless steel.

Carbon steel is the choice where re-
sistance to thermal or mechanical
shock is required. It is widely used in
the petroleum and petrochemical indus-
tries. With the persistent threat of fire,
most refineries insist upon carbon steel
components in their piping systems.
Stainless steel is popular in the chemi-
cal, food and pharmaceutical industries
because of its corrosion resistance and
freedom from contamination.

Y-strainers used for high-pressure
steam must be able to withstand the
associated high temperatures. The use
of standard carbon steel is precluded at
temperatures of 1,000°F or greater.
Hence, for these applications, Y-strain-
ers are constructed of chrome-moly
steel.

Keep the flow on the go

The most obvious indication that a bas-
ket needs changing is a drop in flow or
pressure downstream of the strainer. In
closed systems, where such a drop is not
easily noticed, a pressure gage on the
downstream side of the strainer lets you
keep a finger on the pulse of the pipe-
line. Better yet, two gages (one on either
side of the strainer), or a differential-
pressure gage, will indicate pressure
drop through the unit, which will signal
when the basket needs cleaning.

Baskets should be cleaned promptly
after removal, to prevent the collected
matter from drying and caking. Baskets
must be handled carefully. They should
be cleaned with a brush, or by soaking
them in a solvent or cleaning solution.
Despite the temptation, baskets must
not be rapped on a table or struck to
loosen the collected waste. Resulting
dents will weaken the welds.

Most importantly, a spare basket
should be on hand for every strainer.
Baskets have a habit of breaking at the
most inconvenient times, and having a
spare strainer on hand will avoid unnec-
essary downtime.



While strainer housings are designed
to withstand pressures far in excess of
their rated maximum operating pres-
sures, the same is not true of baskets.
Generally the amount of pressure a
basket will stand — especially when
fully plugged —is considerably less
than the strainer’s maximum rated op-
erating pressure. Specially made, rein-
forced baskets are available to with-
stand higher-than-usual differential
pressures.

“Runaway buildup” is a phenomenon
that plagues most basket strainers. As
dirt accumulates in a strainer basket,
plugging the mesh or perforations,
pressure drop increases across the unit.
It starts out slowly, but increases fast-
er and faster over time.

As the dirt builds up, the free open
area in the basket gets smaller and
smaller. Correspondingly, the quantity
of dirt accumulating in these open
areas increases, shutting them faster.

S

P
\“e,,

FIGURE 3. By pleating the basket, extra
straining can be achieved by increasing
the surface area without increasing the
unit size

MAGNETIC INSERTS

In many types of fluid- and gas-
handling equipment, iron or steel
parts wear against each other, con-
tributing microscopic metal filings
to the fluid. These minute particles
often pass through the finest mesh
screen.

A magnetic insert (Alnico is com-
monly used) suspended in the strain-
er basket captures these particles.
To be most effective, all the fluid in
the line must pass over the magnetic
insert, which should be powerful
enough to lift several times its own
weight. Finally, the magnet should
be encased in an inert material, such
as stainless steel, to prevent
corrosion.

Liquid velocity and pressure inside the
basket escalates rapidly, causing the
runaway effect that can quickly turn a
normal flow to a trickle, or stop it
altogether.

During runaway buildup, full line
pressure is brought to bear across the
plugged basket, which, can burst the
basket. Ideal maintenance procedures
dictate that baskets be cleaned or
changed at regular intervals, whether
they are full or not.

Single vs. double-basket units

A strainer with a single basket is used |

where the line can be shut down for
short periods to clean or change the
baskets. The single basket becomes an
integral part of the pipeline, and all
flow passes through it.

A double-basket, or duplex strainer
operates continuously, and need never

BASKET STRAINERS: WORKHORSES OF THE INDUSTRY

Throughout the chemical process in-
dustries, the presence of a basket
strainer means a cleaner product, pro-
tected equipment, or the simple sepa-
ration of solids from liquids:

Storage and transportation —
Many chemical products undergo
changes that result in the precipita-
tion or accumulation of solid residues.
In liquid fertilizers or pesticides, for
example, these solids may clog spray
equipment. Basket strainers are often
installed on trucks that dispense
these liquids.

Seawater is used on ships and off-
shore oil platforms for cooling, fire
control and general cleaning lines.
Strainers keep unwanted debris in
this water from damaging fuel, hy-
draulic and lubricating systems.

Petrolewm — Basket  strainers
eliminate gums and tars from petro-
leum products ranging from crude oil
to gasoline. Strainers can be found in
refineries and oil-handling operations,
keeping undesirable material from
damaging pumps, meters and oil
burners.

Water purification — Process wa-
ter taken from lakes, streams and
wells contains material that can dam-
age or clog equipment. Strainers re-
move sand, gravel and other debris.

They also filter water in cooling towers
that are open to the atmosphere.

Basket strainers are an integral
part of desalination equipment, where
they collect dirt and other unwanted
matter before the water is treated for
salt removal. Spent waste water is
frequently strained prior to discharge
into a waterway.

Food production — Basket strain-
ers are used to remove skins, pulp,
seeds and unwanted matter from
wine and fruit juices. They are also
used to remove lumps from chocolate
syrup, wax from honey, and bone and
gristle from molten lard.

Paper, paint and latex produc-
tion — Unseen lumps and undis-
persed pigment can jeopardize the
quality of smooth paper finishes. Bas-
ket strainers capture these, and clean
traces of pulp or paper from white-
water effluent before it is discharged
from a plant. In paint production,
strainers remove lumps of undis-
solved resin and latex that perpetual-
ly threaten to spoil a product.

Ceramics production — The pres-
ence of unwanted solids in ceramic
glazes may call for the rejection of a
product. A basket strainer, located
ahead of the glaze-spray equipment,
often solves the problem.
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be shut down for cleaning (Figure 4).
The most popular and convenient type
uses a plug valve, carefully fitted to the
strainer body, to divert flow to one
basket or the other. As one becomes
full, the flow is shifted to the other,
allowing the first basket to be removed,
cleaned and replaced, and ready to use
again.

For large duplex strainers, a sliding-
gate valve, rather than a plug valve, is
used to divert the flow. The valve discs,
actuated by a set of handwheels, are
synchronized so that one basket cham-
ber is opened to receive the flow as the
other is being sealed off.

A new development in large, duplex
strainers has been the use of synchro-
nized butterfly valves to switch the
flow. As one opens, the other closes.
These strainers have the advantage of
low pressure drop and provide tight
shutoff.

Operations that cannot tolerate flow
interruption call for duplex strainers.
They are typically used to clean fuel oil
in large industrial or marine oil burn-
ers, to clean water in cooling towers
and to screen fluids in continuous
chemical operations.

While ideal for continuous opera-
tions, duplex strainers may also be
used for batch processes. Although
they run intermittently, many batch
process lines should not be shut down.

In filling paint cans, for instance,
there may be considerable variation
from batch to batch. One lot may have
an unusually large amount of material
to be strained. A single-basket strainer
would require the filling line to be
stopped several times during the run. A
duplex unit avoids this. Flow can be
switched from one basket to the other
as the cans fill, while the process re-
mains online.

One lump or two?

Selecting the proper size basket strain-
er for a particular application is most
important. Fluid viscosity and specific
gravity, the degree of perforation of
the basket, and the mesh size of the
liner influence pressure drop through
the unit. A general rule of thumb is that
pressure drop through the strainer
should be no greater than 2 psi. If it is
higher, the strainer is too small. Simi-
larly, if a basket has to be changed

Debris-laden inlet fluid

FIGURE 4. Applications
demanding uninterrupted
flow call for a duplex strain-
er. A diverter valve cycles
the flow between two bas-
kets, so that one basket can
be cleaned while the other
receives the flow

more than once an hour, the strainer is
also too small.

A strainer should not be the same size
as the pipe diameter; usually, the strain-
er should be larger. For highly viscous
liquids, pressure drop through a mesh-
lined basket can cut flow considerably.
Such applications often demand a strain-
er several sizes larger than the pipeline,
to ensure adequate flow.

The nature of the product also has an
influence on the optimum strainer size.
Soft, gummy materials — such as tars
and resins — are more difficult to re-
move and will clog baskets more quick-
ly than hard, crystalline materials. In
these cases, a larger strainer with high-
er throughput is recommended.

The use of oversized strainers is an
option that, aside from a slightly larger

Clean outlet fluid

initial investment, offers no subse-
quent added costs. Basket strainers
last almost indefinitely, as there are no
moving parts to wear out.

Keep in mind that larger-capacity
pipelines require large baskets —
which often become too unwieldy to be
easily handled, especially when full.
Also, removing large baskets requires
considerable headroom, which can be a
problem in a crowded facility. In such
cases, using several smaller strainers
in place of one large one may provide a
compact, workable solution with no
loss in dirt-handling capacity.

For flows rich in particles of varying
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FIGURE 5.
Rotating slowly in-
side the basket, a
hollow backwash
arm is periodically
opened to atmo-
spheric pressure,
via a backwash
valve. The differen-
tial between atmo-
spheric and line
pressure causes a
localized, reverse
flow across
the screen.
Collected
debris is
flushed into
the back-

wash arm, where

it is ejected as

waste through
the backwash

piping

Strainer
basket

Clean outlet
fluid

Backwash outlet
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size, the use of two strainers in succes-
sion is a good idea. A single strainer
with a fine mesh lining, if used alone,
would fill quickly and require very fre-
quent cleaning. By using two strainers
in a row — the first with larger open-
ings to trap the large particles and the
second with a fine mesh lining — the
load is spread out, as is the time be-
tween cleanings.

Unlike many other types of CPI
equipment, there are no industry-wide
standards on the face-to-face dimen-
sions of the flanged connections on bas-
ket strainers. Consequently, there are
often incongruities between strainers
from different manufacturers. It is best
to check the face-to-face dimensions of a
particular unit to be installed in the line.

Automating the process

As with many other types of equip-
ment, automation has come to strain-
ers. The automatic strainer runs unat-
tented continuously, day after day, for
many years, and requires only periodic
maintenance. With labor costs rising
steadily, automatic strainers are receiv-
ing more and more attention.

In this device, the fluid (generally
water) flows steadily through the unit.
Unwanted dirt is trapped in the circular
screen. A rotating backwash arm dis-
lodges debris from the screen and

purges it from the system, through an
outlet pipe (Figure 5). The differential
pressure between the pipeline and the
outside atmosphere provides the driv-
ing force required to dislodge the
trapped matter.

Automatic strainers are being used
increasingly in applications that must
draw large amounts of lake, stream or
seawater for cooling or cleaning pur-
poses. Such applications include the
paper and petrochemical industries,
as well as electric-generating plants,
where cooling water is needed on a 24-
hour basis.

Automatic strainers, with inlet
sizes as large as 60 in., can handle
many thousands of gallons of water
per minute. With increasing attention
being paid to water pollution control
and cleanup, the automatic strainer
should find increased usage through-
out the CPIL. ‘
Edited by Suzanne Shelley
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