- 1 - BACK FLUSHABLE STRAI NER DEVI CE BACKGROUND OF THE | NVENTI ON FI ELD OF
THE I NVENTI ON [0001] This invention relates to strainer devices and, in
parti cul jces for renoval of unwanted debris a I | jd

mat eri al a‘&?&?’n&{ﬁqgll\é -flow streans and the nethod of rerm@gfrﬁ}sg@g%g#c\l OF
RELATED ART 10002]Fluid flow streans often include debris or solid
materials carried in the fluid. This can pose a problemfor restricted flow
passages with respect to plugging and fouling, which is the accunul ati on of
material on the surface of a flow passage. Many industries utilize flow
streans and are adversely affected by plugging and fouling problens. As a
result, nmost flow circui ACRE Rl WeHelt i s and solid
mterialsfromafluidf%r@%u% ' es this problemis
t he petrochem cal processing or petroleumrefining industry. 100031A device

commonly used in this industry, as well as other industries,
BACKGROUND OF THE ENTION

FIELD OF THE INVENTION

[0001] This invention relates to strainer devices and, in particular, to devices
for removal of unwanted debris and other solid material from fluid-flow streams

and the method of removal.

DISCUSSION OF RELATED ART

[0002] Fluid flow streams often include debris or solid materials carried in
the fluid. This can pose a problem for restricted flow passages with respect to
plugging and fouling, which is the accumulation of material on the surface of a flow
passage. Many industries utilize flow étreams and are adversely affected by
plugging and fouling problems. As a résult, most flow circuits need straining to
remove debris and solid materials from a fluid flow. One industry that experiences

this problem is the petrochemical processing or petroleum refining industry.

[0003] A device commonly used in this industry, as well as other industries,
is a heat exchanger that operates by flowing fluid past a heat exchange surface. The
surface can be created by bundles of tubes mounted in a shell to effect heat
exchange between the fluid stream flowing through the tubes and another fluid that
flows within the space between the tubes in the tube bundle and between the tube
bundle and the shell. As this type of heat exchanger works well with a large surface

area available for heat exchange, the exchangers are designed with a large number



is a heat exchanger that operates by flowng fluid past a heat exchange
surface. The surface can be created by bundl es of tubes nounted in a shell

to effect ange between the fluid streamflow n t ubes
and anot hvgggﬁl}sﬂl%ﬁphat flows within the space between t%gtr{itsg@g}a}ﬁr?gfhe t ube

bundl e and between the tube bundle and the shell. As this type of heat
exchanger works well with a large surface area avail able for heat exchange,
t he exchangers are designed with a large nunber - 2 - of small dianeter
tubes nounted in a tight bundle and caryied in a shell to create a | arge
cunul ati ve heat exchange surface. Debris that flows into a heat exchanger
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within a s rapmen res S t0o excesslve pressure drops and

"dead zonggge WaghigativelhéhtCenthahgd boracel hDebeionHatt flowsdgwy a\iriae exélangict u
fouling and decreases heat-transfer capabilities and efficiencies, This can
| ead to frarbeseme drappedtdhe gntrancoto theeBbes oyiindetwern the fubesi Wishiah be

cunber so Xpensi ve, . a i me-cqonsumong. .1t _can also | ead & onsj der abl e
t hr ough- g@%ﬁlﬁ 0 @Pﬂt‘fé‘éd’fﬁj df%’r?t Fﬁ&?ﬁ? ﬁéc%sb‘_fedpﬁeﬁﬂ”fe‘ifg% A gl i%’?fd 0P ai ner
can be usgghetd ALt chhfW MEWH- THis CORIRTbLS hgSralftes FRXithSoufind ddChRreases

strai ner. Bucket strainers function by sinply screening the fluid fl ow and
col | ecti npedthearstdri dapabilitiée andr effiviertdtasev €Fhis t dray 1¢asin do tfoequieny rgqiicekd y and

cl eaning i s arduous. For ,exatnr%)l e, each bucket strainer can take Qut two
crew days cleaningeefrthesesdevieess (Pych ¢lganipg crB e LUMherqnae, FXPERSVE UGBS as

often as the%{lﬁi?lgulec%e%lggg?ajﬁ[tﬁ c%%itdgsat%‘f@ﬁu&?éhgéﬁtbll&éségy pl ant operators.

[ 0005] Si ncel ht" Sta e-ar rai ner Vi ces are cunbersone to
mai ntain, they are not used as often as necessary. This decreases system
efficiency and, in the context of a refinery operation, also can add to

i ncreased[0004]i ng, i strein ghe fBiidrindi arvepsadighs o i straingyi eansbe tuspdy in the

o X S L ARSI NI S
by simply screening the fluid flow and collecting the solids in the screen. However,
they tend to clog quickly and cleaning is arduous. For example, each bucket
strainer can take about two crew days to clean. As a result, the bucket strainers are
not cleaned as often as they should be and are not viewed favorably by plant

operators.

[0005] Since current state-of-the-art strainer devices are cumbersome to
maintain, they are not used as often as necessary. This decreases system efficiency
and, in the context of a refinery operation, also can add to increased fouling, which

is a significant problem in this setting.

[0006] There is a need for a device for straining and method of cleaning flow

passages that does not require disassembly of the system.



- 3 - SUWARY OF THE | NVENTI ON [ 0007] As aspect of enbodi nents of this

devi ce provides a strainer assenbly for use in a fluid flow circuit that
can be cl i ne and does not require disconnecti ircuit.
[0008]An8?ﬁ2§a%§gg%t of enbodi ments of this device prov?ggékggﬁggﬁfg
settling area di sposed away from screening el enents for collection of high
density debris so as to provide an efficient screening operation. [0009] A
further aspect of this device provides a strainer assenbly that can be

mai ntai ned at long intervals, for exangle only at plant turn arounds, and
remain effective in the interim [0010] The invention is directed to a

strai ner device conprising a main

SUMMARY OF THE INVENTION

[0007] As aspect of embodiments of this device provides a strainer assembly
for use in a fluid flow circuit that can be cleaned on line and does not require

disconnection from the circuit.

[0008] Another aspect of embodiments of this device provides a debris
settling area disposed away from screening elements for collection of high density

debris so as to provide an efficient screening operation.

[0009] A further aspect of this device provides a strainer assembly that can
be maintained at long intervals, for example only at plant turn arounds, and remain

effective in the interim.

[0010] The invention is directed to a strainer device comprising a main
chamber with a hollow interior with a top and a bottom and an inlet and an outlet
coupled to the chamber, wherein a fluid flow path is defined from the inlet to the
outlet through the hollow interior of the main chamber. The device includes a
collection area connected to the bottom of the main chamber, wherein the collection
area is offset from the flow path. A distributor is connected to the top of the main
chamber for selective connection to a flushing fluid source. A screen assembly is
positioned within the hollow interior between the inlet and the outlet and between
the distributor and the collection area, wherein the screen assembly includes at least
one screen element with openings sized to collect solid particles from fluid flowing

in the fluid flow path.



chanber with a hollowinterior with a top and a bottomand an inlet and an
outlet coupled to the chanber, wherein a fluid flow path is defined from

the inlet tlet through the hollow interior of | er.
bRl CRBBRRRIOT |

The device in a collection area connected to the bo

chanmber, wherein the collection area is offset fromthe flow path. A
distributor is connected to the top of the nmain chanber for selective
connection to a flushing fluid source. A screen assenbly is positioned
within the hollow interior between the4nlet and the outl et and between the
distributor and the collection area, wherein the screen assenbly includes

at | east 96O e AL SiRHer ok fbedRBT bR Th EOmERpdBhLwRObIfiadichi ol o5

fromfl ui wing in - 4 - 10011] The stral ner device
may be pr QircdiehaivingC airinfRiw dinevdridnara olt-fllosk fihewoaheetud tto theiinigt andithe f | ow
line and an out-flow |ine connected to the inlet and the outlet of the
strai ner @Qutlgtcef the stipiner idgwiog, reapestivehs sAdspass| assermblpmay dsroeneeted 60 t he
in-flow li,ne. and the out-flo ine.in. paral,lel tag the strainer Vi
wherein t B¢ B?ﬂﬁgsﬁneaggimﬁ 9&'#181”3 esmgp?f?i-lf)laté’strh ishrgugaﬁ ! y-wgl_(a%geslh&g?ve
coupl ed t @yihgs hiketduWihdlige B%I;ﬁé‘miﬁé ahd8 HyOpak valROJRIpIétto Mk in Glwrber
may be a h§ rocycl one. The inlet nay connect "'to the main chanber at a

t angent . Tine upsiream loditiemlétas a | ongi tudi nal axis that may be generally

vertically oriented with the inlet and the outlet transversely connected to
the main chanber. The inlet may be disposed vertically below the outlet.

The main er m I I Ly i i i nl et
and t he oi@ﬁgi coex%fg%snl? %gbc\?)magﬁéf hgdyh%? F%&Hfé&?féﬂn& @ié ?ﬂ%‘e‘ﬂn%%Bc %clr?rgoer )
[ 0013] The tlgpinafit thaiibé fa GAR¥eX Eitdmhirehdniiseriiois tolpngftudingl axisnhatrmayay
extend outwardly at an angle fromthe chanber or extend at a generally

ma
vertical &agencradlytvastiedlbnpeentefovithilr indetvandnthy q:sé?éé trapsarsely copaegtad et
and a val 1 thnePXla?r? chiam Lre.:dﬂlg i;[ﬂ%? may be disposed vertically below the outlet. The
main chamber may also be generally horizontally oriented with the inlet and the

outlet coextensive with the hollow interior of the main chamber.

[0013] The collection area may extend from the bottom of the chamber, may
extend outwardly at an angle from the chamber or may extend at a generally vertical

angle to the chamber.

[0014] A valve may be coupled to the inlet and a valve may be coupled to the
outlet to selectively permit or prevent fluid flow within the hollow interior of the
main chamber. A valve may be coupled to the distributor to selectively permit back
flushing fluid into the hollow interior of the main chamber. A valve may be
couple(i to the collection area to selectively permit removal of solid particles from

the collection area.

[0015] The screen assembly may include a plurality of spaced screen

elements, with each screen element having openings progressively smaller in the



outlet to selectively permit or prevent fluid flow wthin the holl ow
interior of the main chanber. A valve may be coupled to the distributor to

sel ecti ve\ké Zg(f'gr/ﬁj‘ﬁoback flushing fluid into the holl ow iPetl"ﬁfS?&)%/O&I%% he main
v

chanber . alve may be coupled to the collection area to selectively
permt renoval of solid particles fromthe collection area. - 5 -
direction of the fluid flow path. The plurality of spaced screen el enents
may be formed as a unit. The at | east one screen el enment nay have a conical
shape tapered in the direction of the fJuid flow path or may have a fl at
shape and may be disposed at an angle to the fluid flow path. The | ower

edge of tRlEeSGHLOR tRE BN NI0WRpalle Q‘Hg!;ﬁgrall'?y"%g‘gﬁ%&% wbéﬁelén%t%gx}t be

[ 0016] The stral ner device nay be provided 1™ Ination with a h
exchanger faimedascanhitn dihiecat least onea screbn elemyermprayahavana cpail’dhbpe taperedit i on
ining particles froma fluid flow

is also directed to a thod. qf str
circuit c&hﬁmirmoa Qfﬁgﬁ%@ad ﬁaw n@ﬁ&rrﬁw #vs atlat shaperand mpy bg dispeiedind a

screen as I i efd..in e a r ovi di inl e chanber
and an ou? FgF a%ﬁgiyt %g&(s:ehg%igefrlggn%ﬁ Q'e?ﬁ% lnoﬁ'p e% ?‘1ggw&gtgt%hrgc%%élr éeISPel}%\g\l/{egﬁa% E%t

passes t haaglel tbwerdstheeolleatsGeahy, and providing a debris collection area
offset fromthe flow path and in communication with the hollow interior of

the chanmber. A fluid is allowed to flow through the chanber in the fluid

flow path id particles are collected fromthe fluid fl.ow on the screen
assenbl y B@%]I owi ngi’f: HErARE, ae‘f'FBVP?%etifa§’§°‘f’ﬂ? JdghcR m§‘EP’éeW‘tgs%§Tﬂ9Fy.
Solid par i a5 Eirdd ctbindtids Higth Ladsfpaom the fluid flow under the
force of gravi ﬂsn‘to({?ﬁ%l gielgri S coﬁﬁgfgﬁ éir%&gtrlég'. The col l ected particles
are flushed fromthe screen assenbly in the chanber by introducing a back
flushing fluid flow to the chanber that flows through the screen assenbly
in a diret@dh oppodhe énvestionds alsgaliregtedrigramet spraiing pagialescitom aishi ng
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- a screen assembly disposed in the chamber, providing an inlet to the chamber and
an outlet to the chamber and defining a flow path therebetween that passes through
the screen assembly, and providing a debris collection area offset from the flow
path and in communication with the hollow interior of the chamber. A fluid is
allowed to flow through the chamber in the fluid flow path. Solid particles are
collected from the fluid flow on the screen assembly by allowing the fluid flow to
pass through the screen assembly. Solid particles are also collected by falling from
the fluid flow under the force of gravity into the debris collection area. The
collected particles are flushed from the screen assembly in the chamber by
introducing a back flushing fluid flow to the chamber that flows through the screen
assembly in a direction opposite to the usual or normal flow path. The back
flushing fluid flow sweeps the collected particles into the collection area. Finally,

collected particles are disposed of from the collection area.

[0018] The method may include diverting the fluid flow from the chamber

when the back flushing fluid flow is introduced to the chamber.



[ 0019] Fl ushing the collected particles may include closing the inlet and
the outlet to the chanber and opening a back flush val ve connected to the

chanber F;Z &8s valve connected to the collection 3reais2ddiobREHCi Ng
%P ug?n ng P [

t he back luid flow to the chanber may include connecting a back
flush fluid source to the chanber. [0020] Providing the screen assenbly in
t he chanber may include providing at | east one screen el enent with openings
sized to inpede solid particles in the fluid flow The screen el enents nay
be a plurality of staged screen el ementg, each screen el ement having
progressively smaller openings to inpede different sizes of particles. The
screen el enents nmay be supported in a spaced relationship with a screen

el enent havi ng snal |l er openi ngs bei ng di sposed downstream of a screen

el ement h§0019] r el aFilwhing ther gdlectydepartigkes &0 Ridliicoviodingotha ialeanridrtheay
include vertically orienting the chanber such that the inlet is vertically
bel ow t he o8tlel torthe thambrn and ereripgwebackfushorles spnnectashioie chambegand i s

collectio e A jacent to t f, Hhe..ch r.
The ohambarthi VA SRS o dBE LB BSE e Jnd SRR B bR MIBEEIRE! ..
can ext endloadiyang! shanitm ﬁa?oirfcﬁmeoﬁoﬁrf&tiﬁﬁaé’fhﬁbk filh dRId | oued k&ché On
area can extend at an angle fromthe chanber or at a right angle. [0022] The
met hod naygh@mber acticed in conbination with a heat exchanger operation.

Fl ushi ng and di sposing of the collected particles can occur on-line with

t he heat exchange operation. The nethod may al so be practiced in

corbi nat i gip24jth 2 PRIViBnEURE sEfdeRl! 436eRbRSiHSHe chafdiber may include providing
at least one screen element with openings sized to impede solid particles in the fluid
flow. The screen elements may be a plurality of staged screen elements, each
screen element having progressively smaller openings to impede different sizes of
particles. The screen elements may be supported in a spaced relationship with a
screen element having smaller openings being disposed downstream of a screen

element having relatively larger openings.

[0021] Providing a chamber may include vertically orienting the chamber
such that the inlet is vertically below the outlet. The chamber may be a
hydrocyclonic chamber. The debris collection area may be positioned adjacent to
the bottom of the chamber. The chamber may also be provided horizontally. The
debris collection area can extend outwardly from a bottom of the chamber. The

debris collection area can extend at an angle from the chamber or at a right angle.

[0022] The method may be practiced in combination with a heat exchanger
operation. Flushing and disposing of the collected particles can occur on-line with
the heat exchange operation. The method may also be practiced in combination

with a petroleum refining process.



100231 These and ot her aspects of the invention wll beconme apparent when
taken in conj unct ion with the detailed description and appended draw ngs
BRI EF DESGR THE DRAW NGS [ 0024] The i nvention scri bed
in conj unctlon v%\#ﬁ]:t he acconpanying draw ngs in whi ch%h&/ﬂégwlgm%mg%
schematic diagramof a flowcircuit with a strainer device including a
screen assenbly in accordance with the invention; FIG 2 is a side
view of a screen assenbly for use with the flowcircuit of FIG 1;

FIG 3 is a schematic diagramof a flaw<circuit with a strai ner device

i ncluding a nodified screen assenbl y i n accordance with the invention;

FIG 4 is de pe C I ol it RGl rcui t
of FIG 3100231 EPIRBEEAAA Bk AthRs BT B RRRnA0 SR, Hechfle HABRIACINGS |

strainer ¢&¢hGe cbiiyuacﬂom Mﬂﬂﬂxaldemlearﬁea&mlaﬁbn andgspendad deawinigh. t he
I nvention; and

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The invention will now be described in conjunction with the
accompanying drawings in which:

FIG. 1 is a schematic diagram of a flow circuit with a strainer device
including a screen assembly in accordance with the invention;

FIG. 2 is a side view of a screen assembly for use with the flow circuit of
FIG. 1;

FIG. 3 is a schematic diagram of a flow circuit with a strainer device
including a modified screen assembly in accordance with the invention;

FIG. 4 is a side perspective view of a screen assembly for use with circuit of
FIG. 3;

FIG. 5 is a schematic diagram of a flow circuit with a strainer device in a
horizontal orientation in accordance with the invention; and

FIG. 6 is a schematic diagram of a flow circuit with a strainer device in a
horizontal orientation, including a modified collection area, in accordance with the

invention.

[0025] In the drawings, like reference numerals indicate corresponding parts

in the different figures.



FIG 6 is a schematic diagramof a flowcircuit with a strainer device in a
hori zontal orientation, including a nodified collection area, in accordance
with the i [0025] I n the drawi ngs, like referen j ndi cate
correspoﬁgpﬁg&%g?¥g inthe different figures. - - DE%%FEEgﬁ%@%@ngTICN
OF EMBODI MENTS OF THE | NVENTI ON [ 0026] The invention is directed to a
strainer device for use in a fluid flowcircuit, which can be used with any
type of process streamor fluid in various industrial settings. The device
is described in the context of a refingy setting wwth a flow of crude oil
especially through a heat exchanger. However, those of ordinary skill in
the art will appreciate that the device and nethod of using the device

di scl osed herein are not |limted to petrol eum or petrochem cal processing
and can bPDEFAIIEROESCRIPTION ORBMBORBMENTSHOETHEINVENGMON rcuits are
enpl oyed. [0027] The negative inpact on a fluid flow circuit that
experiences plugging is discussed above and relates to reduced or entirely

e i T

di scovere t deb can uce’in ich wll

posi ti vel yirbuRachichy shieMeehifdd wWaile bf§ -typO Wi prdcéss stréan@rorf flGaANin pagihem i n
many industries, in particular petrochem cal” processing and petrol eum
refini ng opkistidl sesingdr dhs meyiiedn describeldrin she edritext afs isfimgghsetting avitha

system by crude stre enteri the plant or created in ui nt,.in the
p?/ant, f)c/)ﬂo@kaﬁfﬂ“é‘? at eéP"s%ﬁL)f g&??‘g? a@-@m FrPange- ¢ O‘fvﬁ@ero@g?sgloq?qrgm%g
robl em 1:S¢ j I I a6 er
Pubos. ot Rt Bl FRERRE ol fifhElisie BAKANE SRR nd el S Ol BRI UEYIERDS

whi ch | eadiscladed vegsif peiinot dimsies] td petdsiemndanpetrodhiemitdleprovesintg amd can
strategic entrapnment and renoval of debris and other solid material wll
subst ant i ke mjiliged ievariousHadusiries i1 whichstlyid flowcirapits arsramapleysd eans, such
as crude preheat trains, slurry punp-around circuits, experience
significant tube plugging and require frequent cleaning, as often as every

few weeks0027] The negative impact on a fluid flow circuit that experiences plugging
is discussed above and relates to reduced or entirely blocked flow and loss of
efficiency and required cleaning. It has also been discovered that debris mitigation
can reduce in-situ fouling, which will positively impact system efficiencies.
Fouling is a significant problem in many industries, in particular petrochemical
processing and petroleum refining operations. Transmission of debris, which is
brought into the system by crude streams entering the plant or created in equipment
in the plant, for example, is a substantial contributor to the overall fouling problem.
The presence of debris leads to rapid plugging of heat exchanger tubes, both in the
inner tube diameter and between the tubes in a shell, which leads to throughput
losses.- In accordance with the invention, strategic entrapment and removal of
debris and other solid material will substantially decrease the rate of in-situ fouling.
Certain streams, such as crude preheat trains, slurry pump-around circuits,
experience significant tube plugging and require frequent cleaning, as often as every

few weeks.



- 9 - [0028] The device is illustrated in the figures. FIG 1 shows a fluid
flowcircuit 10 wwth an in-flowline 12 and an out-flow |ine 14 defining at

| east tWOWBI2 W4 Q@%Qs t herebetween. The in-flow line 12 %Bﬂ/ﬂsg&)sfah%s{ | ow

line 14 are torned of conduits having an inner dianeter stral ner
device 16 is positioned in a first flow path and is | ocated between the
in-flow line 12 and the out-flow line 14. A bypass |line 18 wth a by-pass
valve 20 is al so coupled between the in-flowline 12 and the out-flow |ine
14 in parallel with the strainer devicel6. The by-pass line 18 fornms a
second flow path. Preferably, the by- pass line 18 has the sane inner

dhameter o o5 CpEUAMA) Ik AnRAIRIAR id U] 0l y) dHELAG SR 1RAPS

fl ushi ng I scusse tai eIo e stralner device 16

i s formedcituit 10Biith ahdmikrw Hae Havdnidgan ohefloR4inenl 4 Heﬁﬁmgrat déast two fldve,
preferably a tangential nozzle, and an outlet 26. The inlet 24 and th?
out| et 26pathe therebgbyaea | ?hgrlnélﬂ\édlrm& andghe outiflow ine 14 -ar¢ Soymedhef 12

and the out |i.ne 14 e Lnner. di r. of

chanber 28 %‘&’EP;Y"W‘%QP@“%&?ME“ ab%ﬁ{}a‘fe% F6% lgnﬁ(@s‘élo@g?gg atnﬁlgsg t he
i nner di ap n%atpjangfls l&%tedbétl»% lmdﬂﬁl figwanié PUAnd tHVWtiMsw lite IEOFA%Zan e,
the main cha 22 may be nmade of an 18 inch or 20 inch pipe with t
process pppss llrrmll&gntina byipass dalae0ds atso cmlpiedclbm:yeemthﬁem ﬂowrﬂmeeI% and e
contenpl at ed an resent nyenti on

provi ded Hpe-put- HP{’:"Oﬂéel iﬁgﬁde%gllgﬁw\fm@t@'&nﬁtﬁﬁg&rf qYF‘r-:‘P g‘? if J@ﬁ% quﬁehqenyg | ow
line 12 apd tnl {)ec%ﬁdfm g@tﬂefm fgxg%ﬁlrﬂﬂs ﬂeﬂﬁ% gg ¢ 18 RODIRE Ghe tﬂmteﬂe

|an0WI|ne1 anin val ve he o i's connected to t

out - f | ow Hidﬁ@etéﬂ[ﬁy“ﬁas @8 trh&ihtaidlavéondtant Ao s &Rlodity dhring 4, by-passchiaghieg 22
Is vertically oriented, and the outlet 26 is disposed vertically higher

than the opemtionidisqussedin defaildelawie chanber 22 has a heavy debris
collection area 32 with a debris valve 34 di sposed at the | owernost portion
of the - 10 -

[0029] The strainer device 16 is formed of a main chamber 22 having inlet 24
in the form of a nozzle, preferably a tangential nozzle, and an outlet 26. The inlet
24 and the outlet 26 are horizontally oriented and aligned with the in-flow line 12
and the out-flow line 14, respectively. The inner diameter of the main chamber 22
has a diameter D2 that is about 1.5 to 2 times greater than the inner diameter D1 of
the in-flow line 12 and out-flow line 14. For example, the main chamber 22 may be
made of an 18 inch or 20 inch pipe with the process pipe having an inner diameter
of 10 inches. Other diameters are contemplated and considered to be within the
scope of the present invention provided D2>D1. It is also contemplated that the

diameters of the in-flow line 12 and inlet 24 may differ.

[0030] The inlet 24 is connected to the in-flow line 12 by an inlet valve 28.
The outlet 26 is connected to the out-flow line 14 by an outlet valve 30. As seen in
FIG. 1, the chamber 22 is vertically oriented, and the outlet 26 is disposed vertically
higher than the inlet 24. The bottom of the chamber 22 has a heavy debris

collection area 32 with a debris valve 34 disposed at the lowermost portion of the



collection area 32. The top of the chanber 22 has a distributor or sparger
36 with a back flush valve 38. The back flush valve 38 is configured to be
connecte flushing fluid source F with a nozzle, f

[ 0031] TthEn)%P(?ls”gﬁgﬁber 22 has an internal |ine 40 posi t?gﬁgﬁ%hﬁ 632 center
of the main chanber 22, thus form ng an annular flow path 42 within the
mai n chanber 22 through which the incomng fluid flows. Bl ocking plates
(not shown) can be provided, as known, to inpart the highest possible
centrifugal velocity to the fluid flowjgThe main chanber 22 acts as a
hydrocl oni ¢ chanber, as is known, with fluid swrling downward fromthe

inlet 24 r i } . d il on of
the mai n CRcHRAFYSe 53 HEY o T hP bERMGEr 22,5 fRiclobicf oF SPieEt 3931 2
provi ded bathiflush halveB8. Chiggrback Rashealvet 3 id aa@ﬁ%malto s coarotddntoFa G 1,
adj acent to the annular flow path 42 so that the fluid floww Il continue
swirling doshinginidspreethwithaheoazimdonaxamplebe provided, if desired. The
internal pipe 40 may be provided over a short vertical length, for exanple
a length equal to about two dianeters of pipe, while the vane 44 can extend
bel ow the [60¥1§" nal  Phpeen4if GANHEPRO! Rad arSHEEaB1ihO48 Rsitiired!if the cehRPr i s
nore dense than the liquid slides down the inner wall of the main chanber
22 t o t heofdh¢ exdinochaarbea 22 thes tfwminiguand ahholas fhhovwpads d2f wahnrt Hee mdiet 24.

The fluid thep turns and flows upward thrq t he_i nternal pipe 40 toward
the out| efhamber gmfzpﬂgaemsh ﬂa%mmlpgibuag{]w%mérww piﬂt?ﬁ (1o Shara)

chanber 2 i . : 50
i ncl udes g?lpﬁégigcg"\ﬂg%@eassc@ggln,é?é@@%@t%@?h%ﬁ%%ﬁ%%ﬁlglgﬁrl}%a?%g etggiéééed,
st aged scflaanfleeTER¢ fnainVBhafiben22 BEts a6 asiey droclotiteshamber] 84 isSlaion@i) With a

second screen 54, and a third screen 56. The screens 52, 54, 56 are

provi ded Wuidhsyirbingastosinveiry fsom| the inlgpahiand sipward Karovighdhe iimtarnad pipeodl) i . e.
d, in Fig..2. e, .th t, fi .5
have 1 i nih tnaanaepoiid af S SATGamPerR e e, onlhe26n Arpsical M
openi ngs, gﬁﬂﬁ'né D&nd 2P vided WHhRGhE Bihin ChaRBe! '8 Gear’the HlerAPSN AAG8en | T 2

fourth screen Ts provided above the third screen 56, the openings may be
1/ 8 i nch, if BIGekaagjheent Forthé lannvlas flosapsthh 5o that ithe iflxid Plovt mdll @ontihbe
screen sizes may range from1/2 inch to 1/16 inch openhg{gs, for exanple. O

course, aRyirhagudevevark Morcelhapeons vars dfemax e RIQHdedrifatnsiredi 2
openings gﬁé’&'&i’blsbgrwn{ak}%&sfovi@éﬁog%%s&drpbs&%&ﬁk{r)l h,' e%a%gf%gensgg ©

spaci ng between eens-can” var e constant. rnstance reens

52, 54, ae%mﬂ&orr@tyomatwb aearh@RALdf Dipe) Whilochesanapai4 cah Q3331 BElovE tREN
assenbly 50 can include variously shaped screen el enents. As seen in FIG

1, the scinemsl pipe 4hon supp@ts, sheh eonodsadr. stitte o rdyebris mope dengsethan the

upwardly and. have flat tops. Al terpatively, each reen enent be fl at.

and a spobBud RS ghin the Taer A R Bt i na bt 22 & 85 SFllRERR afr Rt 5o

having a ff 86 BGHEa8WwaPd FOnTREE Rllet®4. The fluid then turns and flows upward
through the internal pipe 40 toward the outlet 26.

[0032] A screen assembly 50 is provided within the main chamber 22
between the inlet 24 and the outlet 26. The screen assembly 50 includes at least one
screen element or a plurality of vertically spaced, staged screen elements, which in
this case includes a first screen 52, a second screen 54, and a third screen 56. The
screens 52, 54, 56 are provided with progressively smaller openings in the direction

of flow, i.e. upward, as seen in Fig. 2. For example, the lowermost, first screen 52



series of spaced, flat screen 62, 64, and 66 di sposed at an angle to

hori zont al and tilted downward conpared to the inlet. As in the screen
assenbly o ﬁﬁreen assenbly 60 has screens 62, 64, ,a Qﬂm@ﬁmﬁhﬁ?
progreSS|ver sna er openings as the screens ascend, as seen In

this arrangenent, the inlet 68 and the outlet 70 are radially dlsposed to
the main chanber 72, rather than being tangentially di sposed. The renai nder
of the circuit 58 seen in FIG 3 functions in the same nmanner as the

circuit 10 in FIG 1 and does not requiife further explanation separate from
the assenbly of FIG 1. [0035] The screen assenbly 50 or 60 is preferably
rei nforce @”ﬁ vagu u hIS
the enti rgl creen gltscgg)r?bqngg’o Q%@gl%gﬁé dnglc?leséélﬁéteg{a%r@ge pl‘iﬁg rﬁ 22 72

and renovend alse fopmost, thnfd sereas S6miay hhee V4 inlch opeiﬁlligiﬁ'nli%l@faﬁlﬂl ¥creBnads 60
can be nounted to the body flanges 23 or 74 of the mmin chanbers 22 or 72,

respect i vBfgvidggdsa vmbﬁrﬂglr@ ﬁ@ﬁé@éﬁmﬁ@rppenmgsen@w’peém meh, &rqmmrdesﬁpport
arrangenept . coul d b used, | OSSI bl e .t o per manent secur.e each
screen el @Hbift TP H Wé’gc%ﬂi)eérp“ﬁﬁl% ﬁlsr‘fbeelno?z%%( |Tang¢ (gﬁé’é ; HBR {9 cen
assenbly 90 6Ciaph épe nge%r %xai’rfll_ﬁles%f €8¢, ldn§ Rt &f%erefehteleinéﬁ@\eﬁawvéﬂlar dly
through the main cha 22 | argest pafticles fromthe flow sl’i de down
t he i nner uswal withofartably smed opkaings rdeﬁandmg tomethe glaratlaonseaintend2d fohithe t he
smal l er parti gl es e progressively trapped by the screens 52, 54, and 56.
Since t he”%F‘é’é‘ét Tg‘ﬁrSP?E‘F‘Ssbe&WECI} BrRSERYTCHT YA Orab:,e Wfé‘tqqtqtﬁ% ingtange; the
downwardl e th large particles.
Then, ?%géﬁs.gﬁsa Iojré‘f gﬁ%ga%n&%%h% %‘Psdf ?eté)%gbgﬁegsdq \(%%/\Ted to pass through the
| ower screens 52 and 54, a hearty flow i s mai ntained through the chanber 22

to the outlet 26. [0037] The distributor 36 is sel ectlvelly activated to
al | ow a bH¥33]| ushi hhe screen assembly 50 can include variously shaped screen

elements. As seen in FIG. 1, the screens 52, 54, and 56 are conical. They may also
be tapered upwardly and have flat tops. Alternatively, each screen element may be

flat and disposed horizontally or at an angle.

[0034] FIG.‘ 3 shows a circuit 58 having a screen assembly 60 formed of a
series of spaced, flat screen 62, 64, and 66 disposed at an angle to horizontal and
tilted downward compared to the inlet. As in the screen assembly 50, the screen
assembly 60 has screens 62, 64, and 66 with progressively smaller openings as the
screens ascend, as seen in FIG. 4. In this arrangement, the inlet 68 and the outlet 70
are radially disposed to the main chamber 72, rather than being tangentially
disposed. The remainder of the circuit 58 seen in FIG. 3 functions in the same
manner as the circuit 10 in FIG. 1 and does not require further explanation separate

from the assembly of FIG. 1.

[0035] The screen assembly 50 or 60 is preferably reinforced and mounted on
a support to form a unitary structure. By this, the entire screen assembly 50 or 60

can be inserted into the chamber 22, 72 and removed as a unit, if necessary. The



fluid flow to enter the strainer device 16. The back flushing fluid can be
a hydrocarbon liquid, such as Light Cycle G| or kerosene, or water for

t hose st r\ggr}g&;/ gl\gbces that serve a water circuit. The ?%ﬁﬁ%og]%m?@? fluid
. e bac I

wi Il vary depending on the particular fluid flow circui ushi ng
stream may be provided with nitrogen or other suitable gas streamto
provide an increased velocity and agitation for cleaning purposes. [0038]As
wi |l becone evident with the explanation below, the back flush is intended
to fl ow downwardly fromthe back flushisource via the back flush val ve 38
and through the main chanber 22 to dislodge the trapped debris and hence

cl ean eac nz(ng] Sﬂlﬁﬁrpﬂ A he
| ower sur argée%E%h%nﬁﬁlg%?go:‘r eﬁgarféet e (t:%ﬁog%:h[ei on arée}%eg?g f %&%?g E%"Isgﬂ%

t hrough delrhberda or 32, respklivelyl, 4838]ahiping ehéatebetweenh dor thample. aiArey
device 16 is on-line and in operation, the inlet valve 28 and the outl et
val ve 30 suitabdpsnppertdrrangemenp£onld, hewsedo Itsischlse erpssiblg $o qrermanent}y ui d

flow through the strai devi 6., Addi tionally, the debri lve 34 and
the back FRUSheeh seertianErt piBae chertbel b ttie fod BB T ugh the

strainer device 16 and debris and solid particles collect in the collection

area 32 and on the underside of the screens 52, 54, and 56 of the screen

assenbl y H36] 0040] The strean assemtsdy rS@erapaseedbbrys &itd solid patoles addhe flaidind

solid particles fromthe strainer device 16’3¥2§¢baCk fl.ushi ng OBeration is
S

act i vat edflows upardly dapmghytheomain ehambgr 27, rgestopartigles Sepa dhe oW he
i nl et | vie, 2 th 0 Thi I : id
low ar ousiis AePBip gt Wl ok MesfaitcRiios 22 Rt ikeclloh ke s Al U1 4

back f1 ustendndlldt phrGeles GR progf@RiveB) REppcd by theddstekerss! 325154y ahd 863Binend t he
debris valve 34 is opened. he back flushing fluid source F, as noted

above, catheplargeshpdrtides arerrenmaygiddinst, asdtherdiquid swinks dowawardly; thedegsesrti ng
OGN T AR A L R e TR (R T R
seser ) BRI SR SRS L RAEAR gl stagy mieh 3
[ 0041] Al t araivithinedlthiroughithe chahber 23 ey thbloatlet 26.s cont enpl ated that the
process
[0037] The distributor 36 is selectively activated to allow a back flushing
fluid flow to enter the strainer device 16. The back flushing fluid can be a
hydrocarbon liquid, such as Light Cycle Oil or kerosene, or water for those strainer
devices that serve a water circuit. The back flushing fluid will vary depending on
the particular fluid flow circuit. The back flushing stream may be provided with

nitrogen or other suitable gas stream to provide an increased velocity and agitation

for cleaning purposes.

[0038] As will become evident with the explanation below, the back flush is
intended to flow downwardly from the back flush source via the back flush valve 38
and through the main chamber 22 to dislodge the trapped debris and hence clean
each of the screens 52, 54, and 56 by sweeping the solids from the lower surfaces of

the screens to the collection area 32 for disposal through debris valve 34.



stream may serve as the back flushing fluid source. The by-pass |ine
18 may be connected to the outlet 26 upstream of the outlet val ve 30.
-Wth such an arrangenent, when the valve 30 is open, the process
streamis directed into the strainer device 16 through.the outlet 26
to perfornming the back flushing operation, described above. The
process stream ang debris exiting through the debris valve 34 - 14 -
may be fed through a strainer (not shown) nounted, for exanple, on a
trailer nounted system such that the debris can be separated fromthe
process streamso that the debris is n3t- fed to the heat exchanger
when the strained process streamis returned to the out-flow |line 14.
In order to isolate the strainer device to perform mai ntenance work

on the strajner device whi)Je the exchanger,is erati.onal .and avoi d
st oppi ng tﬁ@:ﬁjni re IP!W@PPB&' ni?(f’ gEF&‘??idBWﬁFquF \PB'IW d R GER o
I medi at el yhe.aindtRargxa8 Al hboutleyyaee 30t Bpers Bidl thefby-pats vébve 20 is
[ 0042] The flushing operation is activated for a period of tine, which

can be 10 nlosed eThisodirests fipid flowr threpghdhe saainss deyice d6baddditipaally, tisy
an extende eriqd of ti bu n S Jg0 iyt t L.l e
the parti cagg"sf Yag}fﬁ 3ﬁeangcr$8$ﬁ°%§§]§%flsmé§. Er?d%?ﬁ?f'l t‘l‘“iasg%%?‘s% g‘%@sf?%?se
to flush dapsigh Bdiraitefldeditk &6 BRd BetirRlantirsolid bhxeicles lcbRed: iim theadodiactin
of the main chanber 22 w thout by-passing the straining device 16, 1n
this case, areAd2¢Wrasthgyngderside pithg seicers $5ro%a 35‘111épt"fttg?ré?re?lbﬁssembly
exanpl e fog,about 5 seconds. Solids collected in the collection areas

32 will then be swept out through the debris valve 34. The debris
val ve 34 woul d be connected to a further processing station in the

t f | t he sl t t f i, kKer .
T oaa] BacklRRENT e Tarclbaic spiben Bieembyr bkl moys crbtd fd 8 S8k |,
of any bol 486 {le25988er UBHLEAS, theHack |MERINBIopazatasi i ueKvatdl, oughthishe

opening and cl osing of valves. As can be appreciated, this system

greatly sieclptiifg swdentrediyepass vglveZdriaorenedandhe inletavalye 28 and g putleh

be easily exec ' u e [ i ni evi . Wi

di sassenbl Y’ﬁge gﬁ} g%gfr%%g%ekis ‘i“géé# ﬂgleg)ips@ th%wm{]ﬁ@ﬂ% Sk dUvicl! 1
through the by-pass line 18. Then, a back flushing fluid source is connected to the

back flush valve 38, and the debris valve 34 is opened. The back flushing fluid

source F, as noted above, can be a hydrocarbon liquid or water or some other fluid
depending upon the particular application. The back flushing fluid flows downward
through the strainer device 16 dislodging the particles from the screen assembly 50
and washing the collected debris from the collection area 32 out through the debris

valve 34 for disposal or further processing,.

[0041] Alternatively, while not preferable it is contemplated that the process
stream may serve as the back flushing fluid source. -The by-pass line 18 may be
connected to the outlet 26 upstream of the outlet valve 30, With such an
arrangement, when the valve 30 is open,  the process stream is directed into the
strainer device 16 through the outlet 26 to performing the back flushing operation,

described above. The pfocess stream and debris exiting through the debris valve 34



- 15 - [0045]Due to the presence of nultiple stages of screen elenents, a
rapid rate of plugging is not expected to occur in the strainer device 16.

The coar 5\%0566821‘35‘19§t0p5 the largest pieces of debris whiplgdbsshbiiest
e

screen stops t smal |l est particles. Wth an adequate di stance provided
between the different screens, blockages that occur on one screen will not
af fect the downstream screens. The position of the collection area 32 away
fromthe screen assenbly 50 allows for the collection of large debris to
avoi d cl ogging of the screen assenbly_%9- This increases the efficiency of
the screen assenbly 50 and prevents any reduction in fluid flow that could

occur due r Of4rd: ebr i r { r
Goas) Srr Ml bE el BESHAP o triiREOTSIo M RIS REIRANAG SHd Wolter

associ at ethamséds syssamesuehethgty theadebriaveindbe apparated fromsths. probess stireainn so
device disclosed herein is placed in the circuit so that cleaning can be
acconpl i sHed thedebids ispethisditotthe hedleexahengemwhen threstsained pegeegesireamis om

the circuit,. 1f it.is ired to renmyv r.r e the strainer device 16
or the. sordupeddoahEitaBY fingh off B dh i Ber G STk SR EUer o
oper at i on n@SnteRfndey WS onl tHeCstidinéAleHte UKk R EREHMmBEE if bP¥atiBhhINEnd
desired mai ntenance. For exanple, it may be desired t0 conduct a detailed
i nspecti oavaid atappmguthe ehtenifhlgyesteeams ano atdditicemt svalue i npyplbentadded

turnarounds. [0047]1t is al feasible for the i n_chanber of the strainer
devi ce t olBECHalelyptithe gt Pg&elq??é’émcep@éi@lf:éwf?‘éf@%-han in the vertical

position. This arrangenent may be necessary where space limtations exist
or where a |longer cyclone region is needed within the chanber (e.g., a

wat er str ¢@go2gont ai Thedglhingr gseratian! it acdivat@ddior@nieriod of tie; which can be
10 minutes for example. It is not necessary to back flush for an extended period of

time, but only as long as it takes to dislodge the particles from the screen assembly
50.

[0043] It is also possible to flush debris and "mud" like material from the
collection area 32 of the main chamber 22 without by-passing the straining device
16. In this case, the debris valve 34 is opened for a short time, for example for
about 5 seconds. Solids collected in the collection areas 32 will then be swept out
through the debris valve 34. The debris valve 34 would be connected to a further |
processing station in the system, for example to the slop system or to a feed line to a

coker.

[0044] Back flushing of the strainer device 16 requires no disassembly of any
bolted flanges. Instead, back-flushing is achieved through the opening and closing
of valves. As can be appreciated, this system greatly simplifies the cleaning
operation of a fluid circuit and can be easily executed without removing any

straining devices or without disassembling any components in the system.



[0048] Referring to FIG 5, a fluid flowcircuit 80 is provided with a
strainer device 82 having a horizontal or non-vertical orientation. In this

assenbl y,whiGd éﬁH99W line 12 and out-flow line 14 are cg@qﬁ%&@@@&@

by-pass line 18 wth a by-pass valve 20, as in the previous configuration.
The inlet valve 28 connects to a generally horizontal inlet 84, and the
outl et valve 30 connects to a generally horizontal outlet 86. A main
chanber 88 extends between the inlet 84 and the outlet 86. The main chanber
88 is connected to the inlet 84 and thgsoutl et 86 by portions that taper
toward the inlet 84 and the outlet 86 to forma snooth transition between

the di ame ' n theyde t8 %‘%en&?g lé% ek Bfgér‘é'ﬁl frﬁélﬁs r@fdﬂ)};(fpﬁgb?r

88 hasalargr di ame er I nrer rreter ow | ine

12 and oubffplexeihg i€ ndttexpditedlit@ et @r 1n[3€hermtsan’mi devid¢eo 16 WTlid cemsgsaater
than the line dianeter D. For exanple, the main chanber 88 may be forned
of a 16 |ﬁtqpsph@@rmtlpeeqen@fplebvéyén}ﬁtbéfmgt %prmrampétheosrmql(best particdes.

0050] Th 1 82 h |l t mh h
o oor oo ith Bl SdecSie G raice itpvides Beiiiedtt Mo, Sigfin el Bidehedt by ©
chamber B%cémdo%a@ rdcRRPEWIIR rfdk QBfeh tﬁéeh&%:ﬁti/ea%l @.cxteenﬁ herliengsHa6e dfrthe

di aneter of the flow path. The bottom of the collection area 90 connects to
t he debri solladtiom &#a 3Pheway rfaomethe devdencasd@mblys 60 dowes fhirstheidoliection of

sparger 92 that connects, to the to f the main cha and connegts to
a back fld L@Bev‘iﬂ byis g avpishsigeging e‘g‘eaicé%la?e@lqb’g?@osﬁglso%eW§ Hﬁ?\ t he

ascenbly Sicine, AEue FRED BtsciibL? 30 BEvERs o) coAF  Htia 1B B6f 1C7

one across the
di anet er @Bul@fodchedﬁ@tmtmet;@rcewlarge debss ﬁwftheumtehmg @hﬁw in FIG 5,

three screen elenments 96, 98, 99 are provided.
[0046] Strategic placement of strainers can reduce maintenance and the
associated costs, save energy, and avoid capacity losses. The strainer device
disclosed herein is placed in the circuit so that cleaning can be accomplished on-
line, without the need to remove the strainer device from the circuit. If it is desired
to remove or replace the strainer device 16 or the screen assembly 50 it would not
require taking the circuit out of operation as the by-pass line 18 can be used to
redirect flow during desired maintenance. For example, it may be desired to
conduct a detailed inspection or a thorough cleaning every 5 to 10 years during

plant turnarounds.

[0047] It is also feasible for the main chamber of the strainer device to be
placed in an inclined position rather than in the vertical position. This arrangement
may be necessary where space limitations exist or where a longer cyclone region is
needed within the chamber (e.g., a water stream containing a large amount of

sediment).



- 17 - As in the previous configuration, the screen elenents 96, 98, 99
have progressively snmaller openings to trap progressively snmaller particles

of debri Swo%(ﬂz?ﬁé%ne screen assenbly 94 is disposed di r@,g%l?é)zl@og@}{@ﬁ; he

col | ection area particles that inpact the screen ass at are
not held against a screen elenent 96, 98 or 99 wll fall into the
collection area 90. 100521The screen assenbly 94 can be forned as a
reinforced unitary piece and be nmounted in the main chanber 88, such as by
wel ding. Alternatively, the screen assqgbly can be renovably nmounted wi thin
the mai n chanber 88, for exanple, by connecting to the tapered section with

2 flange. 1gqEl o ! RebifinGanIeLsatl Mg TAwRirki B0Ge prdviaed yion AQRSRAS the

fluid flo rough i'n chanber , any parti S or ris carried in

the flow elice 82t Rdiin®Q lairiznts drfopnvértiealf drirdatéord he thistsdenstsly othet ine
screen assenbly 94 or fall into the collection area 90, An advantage of
this arraflgentine 12sandrent-flaw dingslhare qongacted ta@diy-passdines phavithng bytpasay

I I ti f hor i tal. |i 0054 | ushi f th
otrai her - debecate3s dbcRsProvie e bR Alinner The ek HAVE 3 SOMSTT P B o1
To cl eanaggﬁerﬁﬁif@ﬁcﬂ’?ﬁor@;ﬂvirﬁ@t 84, and f}f%”BMﬂetdQQrvieSBOtélﬁmQ?!ﬂgaﬁﬁ avgélg&a P i.s

opened, d the"inlet valve 28 and outlet valve 30 are closed. The fluid
flow i s t herietmtaHiontet 86. t Ar miagh chimabbry 88 asdendsnbeti®en Ahe | inkdti 84y ahd ithel

source F is connected to the back flush valve 38,. ich is then opened
al ong wi t Rutlefe8@edhesmety chamber &4 Eﬁsﬁ‘i’rmjcﬁduﬁod%ﬂl&wé] %o%ff\ﬁ‘redo'fqﬁtcﬁghyt he
di stributaqr | We 8 L he
backsi de §P rt?(ﬁies ti&%&e@?@l@ﬁé rﬁ'és.| Elﬁé@@%gﬂgéﬁb%& e ﬁnﬁls% ?ﬁgoﬁﬂflg%ﬁugﬁong
with any paffdenlthe dsak@brsfinahe floey patheen assenbly 94, then flows into the
collection area 90 and out through the debris valve 34. Any
[0049] As seen in FIG. 5, the main chamber 88 has a larger diameter D3 than
the inner diameter. D1 of the in-flow line 12 and out-flow line 14. The diameter D3
may be up to two times greater than the line diameter D1. For example, the main
chamber 88 may be formed of a 16 inch pipe while the process pipe has a diameter

of 10 inches.

[0050] The strainer device 82 has a large debris collection area 90 in which
larger particles and debris will fall when the fluid flows into the main chamber 88
and experiences a drop in velocity due to the increase in diameter of the flow path.
The bottom of the collection area 90 connects to the debris valve 34. The strainer
device 82 also has a distributor or sparger 92 that connects to the top of the main

chamber 88 and connects to a back flush valve 38.

[0051] A screen assembly 94 is positioned within the flow path in the main
chamber 88 above the collection area 90. The screen assembly 94 includes at least
one screen element that extends across the diameter D3 of the main chamber 88. In

the configuration shown in FIG. 5, three screen elements 96, 98, 99 are provided.



- 18 - debris collected in the collection area 90 will al so be washed
t hrough the debris valve 34 with the flushing fluid. As noted above, it is

al so poss‘jV !28089194%@@3h debris fromthe collection area gggﬁlﬂfs%bg/ogmﬁ'é)r mal

fl ow operation w the strainer device 82 in operation by very briefly
opening the debris valve 34 when the inlet and outlet valves 28 and 30 are
open and the back flush valve 38 is closed. [0055] The screen assenbly 94
shown in fluid flowcircuit 80 is formed as a series of spaced, flat screen
el enments di sposed at an angle to vertig¢al. As seen in FIG 5, the screen
col l ection surfaces slope downwardly in the direction of the fluid flow

The bottomyaf tﬁggbé\ji&% cwﬁ%&ﬁ"ﬁﬁ? Qlregf eie?nﬁ'fe{§ o| ?8‘,% Rhvd P@gﬁ’&}s{%b‘ o the

col |l ecti on area todire es Into t collTection a I's ‘al so

possi bl e tmallér epenibFeto @bp preiréisiveintsnaligh paniclésoofldebriz. dfinte tinscradrape
screen elenment if desired, depending on the particular application. As can
be appr echsseatbly O4nis tdizpaged dhinggtly abews the epliaetion @rea R0.apardiglss thatimpack i t e

easy in this arrangenent .,.[.0056] FI sha a flui [ i t hat

T2 sl s omoR O Ra e ik heft FEES Sicragtl PioipehfioR, 28 g oo bilL 155
In this cagpintd i &RldcGohiapsh 9¢.€a 102 is positioned at an angle and sl opes

downwardly 1n the direction of the fluid flow. As seen, the collection area
102 is formed as a pipe that extends in a direction that is generally

parallel to the screen assenbly 104 with _each sgreen el enrent 106, 108, and
110 havi nﬂ)(’aﬁziurfacgﬁﬁ I$4TCCRH| a88CT8 lcye?l%{jm ap rbetﬁ’é“@ér?é %IF"r‘@g{rF UnityysRiFThe

col | oot | oAb PehbRleRchiiRd S Bilimid sd SRS GPSRRE, | AR e n®

area 102 derebmskémbly thevwd ramblablyi mouhtedt withive thel ekt ichamberc 881 GFer due
to gravity or by falling fromthe surface of the screen elenments 106, 108,
and 110 f exampleavbt connectingg -to the tapered section with a flange, similar to the

configuration shown in FIGs. 1 and 3.

[0053] As the fluid flows through the main chamber 88, any particles or
debris carried in the flow will either be strained from the fluid and be retained on
the screen assembly 94 or fall into the collection area 90. An advantage of this
arrangement is that it does not require additional space as it may merely replace a

section of a horizontal line.

[0054] Back ﬂushing of the strainer device 82 occurs in the same manner as
in the circuit 10 of Fig 1. To clean the strainer device 82 and remove debris, the by-
pass valve 20 is opened, and the inlet valve 28 and outlet valve 30 are closed. The
fluid flow is thereby directed through the by-pass line 18. A flushing fluid source F
is connected to the back flush valve 38, which is then opened along with the debris
valve 34. Flushing fluid flows downward through the distributor 92, transversely
through the main chamber 88 and across the backside of the screen elements 96, 98,
and 99. The flushing fluid, along with any particles swept from the screen assembly

94, then flows into the collection area 90 and out through the debris valve 34. Any



[ 0058] Again, the distributor 92 is positioned on the opposite side of the
screen assenbly 104 than the collection area 102 so that flushing fluid

fl ows ba ough the screen assenbly 104 to wash cted on
t he scr eg\ﬁ eP@?rlégr‘litus) 106, 108, and 110 into the coll ectlog%;aiisg@s%gifk?or

renoval through debris valve 34. [0059] The arrangenments shown in FIGs. 5
and 6 are inexpensive to install and manufacture and thus offer a |l ess
expensive alternative. It is also possible to sinply renove the strainer
device and install a new one when needggl-or during plant turn arounds. The
used device can be cleaned, with an acid solution or by baking in an oven,

for exarrphsbmare]gué&agﬁg-ql% thﬁgitgn GRIAT 56 wifl"Yis RE ngheacm@s 3R dBbs can

be used interchangea e various circuits. shape, hunber and

ar r angenenalvef34t withshe dlshingafluidarAs npted6bovbeitisklsepassipldeo wayh Kobris type
of valve elenent used in a fluid flow situation. For exanple, .the_ valves
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herein can be used with any fluid flow circuit. One practical application

is in combination with a petrol eumrefining process Anot her practi cal
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FIG. 5, the screen collection surfaces slope downwardly in the direction of the fluid
flow. The bottom of the first screen element 96 is positioned at the entry to the
collection area 90 to direct particles into the collection area. It is also possible to
orient them at a different angle or to use a different shape screen element if desired,
depending on the particular application. As can be appreciated from the drawing,

access to the screen assembly 94 is quite easy in this arrangement.

[0056] FIG. 6 shows a fluid flow circuit 100 that is similar to fluid flow
circuit 80, but has an angled collection area 102. In this case, the collection area
102 is positioned at an angle and slopes downwardly in the direction of the fluid
flow. As seen, the collection area 102 is formed as a pipe that extends in a direction
that is generally parallel to the screen assembly 104 with each screen element 106,

108, and 110 having a surface that also extends in the same direction.

[0057] The bottom of the first screen element 106 is positioned at the entry to
the collection area 102 so that particles will be swept into the collection area 102
during fluid flow from falling in to the collection area 102 due to gravity or by

falling from the surface of the screen elements 106, 108, and 110 from gravity.



- 20 - passage. In this case, it is desirable to have flowthat is free of
solid particles that can plug the process line. It is also desirable in a

refinery gt ?8’/‘1%195” particular, to use this device in fl’k?'ﬁl%%(ﬁ)%}bﬁ gp that

are susceptible to fouling. [0063] Various nodifications can be nmade in our

I nvention as described herein, and many different enbodi nents of the device
and net hod can be nmade while remaining within the spirit and scope of the

i nvention as defined in the clainms wthout departing fromsuch spirit and
scope. It is intended that all matter _ggntained in the acconpanying
specification shall be interpreted as illustrative only and not in a
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| ongi t udi BedeemxdsserhbBt 104 thanethg! tollectiohi aehl YODrsoetitaeflushing fluid flows
backwards through the screen assembly 104 to wash debris collected on the screen
elements 106, 108, and 110 into the collection area 102 for removal through debris

valve 34.

[0059] The arrangements shown in FIGs. 5 and 6 are inexpensive to install
and manufacture and thus offer a less expensive alternative. It is also possible to
simply remove the strainer device and install a new one when needed or during
plant turn arounds. The used device can be cleaned, with an acid solution or by

baking in an oven, for example, and reused.

[0060] Of course, any type of screen assembly can be used interchangeably

in the various circuits. The shape, number and arrangement of the screens can vary.

[0061] The valves may be any known type of valve element used in a fluid
flow situation. For example, the valves may be designed to prevent back flow.
They may have additional safeguards against leakage, such as being double-block
type valves where the nature of the fluid stream being conditioned requires leakage

protection.

[0062] The strainer device and the method of operating the strainer device
disclosed herein can be used with any fluid flow circuit. One practical application
is in combination with a petroleum refining process. Another practical application
is in combination with a heat exchange process. In these applications, the fluid flow
circuit connects to the process line that leads to a further processing operation, for

instance a heat exchange operation in which the fluid will flow in a restricted



a horizontal inlet wth a tangential flow nozzle; an outlet coupled to
the main chanber, wherein a fluid flow path is defined fromthe inlet to

t he outl t the hollow interior of the.main cha '
internalaﬁpﬁﬁ&f%gg?ed Wi thin the main chanber and defig?ﬁgﬂgﬁmgﬁ%% %r flow
path fromthe inlet, dowwards fromthe inlet and then upwards within the
pi pe, the pipe having at | east one external helical guide vane to inpart a
swirling notion to the fluid in its downwards fl ow, a collection area
at the bottom of the main chanber, whengicn the collection area is offset
fromthe flow path fromthe inlet to the outlet and has a debris valve to
sel ective m | j i I ; i ;
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a screen assenbly positioned within the hol)ow ipterior between the inlet
and t he ows¢ this dpecain Huidereams thabaresusespiiblgto towlingcti on area and at the
top of the internal pipe, wherein the screen assenbly includes at |east one
screen el enent with openings sized to collect solid particles fromfluid
flowing inoadmy f!ui dakloawniaifications caRlbeRfbde BSGETRY ¥nticinaeddseeibé® t he
in-flow line and the out-flow line in parallel to the strainer device,

wher ei n t herdiy,-gnalsraams ddirbyt ¢émbodidentsofthe desiselandanethdd ganpepaads val ve

led to the in-f] 1. 1) f theinlet., 2. T t . devi
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and an OuWitﬂo%WdEgﬁn§?f§H$h§rg§éiﬁtEiH& sédpeflt mﬂtéﬁ%gwtlaﬁmgftelt he strainer

devi ce, respectiv rai ner device according to claim1 in which
the inl et conRinddeinabé hedompanying specification shall be interpreted as illustrative only

and not in a limiting sense.



transversely connected to the nmain chanber. - 22 - 4. The strainer
device of claim3, wherein the inlet and the outlet are generally
hori zontally oriented. 5. The strainer device any one of the ‘
preceding clains, further conprising a valve coupled to the inlet and
a valve coupled to the outlet to seleddirvely permt or prevent fluid
floww thin the hollow interior of the main chanber. 6. The strainer
devi ce aqéL of the preceding clains, wherein the screen assenbly

i ncl udes giﬁvglity of spaced screen elenments, with each screen

el enent havi ng openi ngs progressively smaller in the direction of the
fluid flow path. 7. The strainer device of claim2 which includes a
by- pass |i-ne extEHperslgvisercREdisinge in-flow |ine and an out-flow |ine.
8. The strain ' | AT i ched PRV A dv%e

bet ween the i ﬁi?}?@\% Iﬁfﬁﬁgkglﬁg@a@hoﬂmoﬁ%weﬁ%gﬂ?%rtg%g?ﬁect el Sf’/Hdoapeni ng
t he by- pdesgitudimal wds thetis geheallinvdriicallyloriestedsnd an out-flow line. 9. A
nmet hod of strai,ning particles from. luid flow circuit, conprising:
passing a fl ui PR t'ﬂi?t%tg&taﬁ%%ﬂé{o&ﬂqzé%’ of a strainer device as
clainmed in cl anMuilet Joapid o theenfig cleaiben SERAEM ¥ fluid flow pARkd ®Enkd Gom
solid pan%igles fromthe fluid fl ow on the screen_assenbly by

al | owi ng thfElgtte the outlehihrogeh thehollgw dntgronaf dheqmpigshamgeenbl y and
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debris collection area,
path from the inlet, downwards from the inlet and then upwards within the pipe, the pipe
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having at least one external helical guide vane to impart a swirling motion to the fluid in
its downwards flow;

a collection area at the bottom of the main chamber, wherein the collection area is
offset from the flow path from the inlet to the outlet and has a debris valve to selectively
permit removal of solid particles from the collection area;

a distributor connected to the top of the main chamber with a back flush valve to
couple the distributor selectively to a flushing fluid source;

a screen assembly positioned within the hollow interior between the inlet and the
outlet, between the distributor and the collection area and at the top of the internal pipe,
wherein the screen assembly includes at least one screen element with openings sized to
collect solid particles from fluid flowing in the fluid flow path;

by-pass assembly connected to the in-flow line and the out-flow line in parallel to
the strainer device, wherein the by-pass assembly includes a by-pass line and a by-pass

valve coupled to the in-flow line upstream of the inlet.

2. The strainer device of claim 1, in combination with a fluid flow circuit having an
in-flow line and an out-flow line connected to the inlet and the outlet of the strainer

device, respectively.

3. The strainer device according to claim 1 in which_the inlet and the outlet are

transversely connected to the main chamber.



flushing the collected particles fromthe screen assenbly in the
chanmber by introducing a back flushing fluid flow to the main chanber
that flows through the screen assenbly in a direction opposite to the
fl ow path, wherein the back flushing fluid fl ow sweeps the collected
particles into the collection area; ard - di sposing of the collected
particles fromthe collection area. - 23 - 10. The nethod of claim

9, furthey comprisin ivertd he.fluid flow fr.omthe chanber when
t he back lus %ﬁg@fi 'ngf %e\? eo%lclilagm}?’rﬁvrh Br(i{?ctg%lmh% af“%g‘ec gﬁ%aé? .geneia%y The
nmet hod acleizdntally bderaitdy one of clains 9 and 10, wherein flushing the
collected particles includes closing the inlet and the outlet to the
chanber and opening the back flush valve and the debris valve
connecteds t 0 R sE@inkPEdViQ 088 of th Hrecddifg BRINO Airifer Edn?rﬁ valve
which the strainer device includes a by-pass |ine extendi ng between
an i n-f | oWupled éo Bigdnlgirangux vafvepuplied to the guilet byselestiycly pewnit biepraesahfleide
in-flow | - i . ctively opening the

by- pass I]dil(%g e V\tﬁélgﬁ(ﬂ?ﬁgn{ténrﬁyg\%vh{éﬁ?l;e&g%aﬁaeﬁ out-flow line, the nethod
i ncluding selectively connecting the in-flowline to the by-pass |ine

for fluid flow,through the by-pass. line en the back flushing flyid
Pow i 5 18t r oot d91ace ARy A0E ALIGETeCr G gt HBoSt Be FrauuRmiIY | n
a direct i i@fu@RRGTIhRty T spitRd fskie¥h Blahbhts, wWith eadid Scrb@l diQfer hatih@bfBnddsi N
whi ch the strainer device includes an outlet valve in the outlet Iine
and t he risogrewivehicspalles ircthe dirpefioned the fluidflowapthe whi l e t he back
flushing fluid flowis introduced to the nmain chanber through the
screen assenbly in a direction opposite to the flow path. 14. The
net hod of7-cl aiThestaingr divicerrichim twhishiaeludes d koepasa ding extendingletyesss

i ne ext ef hﬂﬂ‘@?&@@ﬁﬂ%{ﬁhﬂﬂk hﬁgvline and an out-flow line, a

by- pass val ve Det ween the intl ow line and the out-flow Iine for

sel ectively opening the by-pass |ine between the inflow line and an
out-flowJine,,an inlet valve in.the inl |l ine and an, outl et valve
Ch e odt! ot Teaueierdedol S e e LBCPGR e bifees fthﬁgn-bﬂ‘g
in-flow llindend an biXefldy 1ipa s sklcBigvely dgeninBhebil pAk IHabMeOPA8 iR Ngwlihe
inlet valve closed for fluid flow through the bypass Iine and then as
back fl ustfldg opt-floy linfow t o the main chanber through the screen
assenbly in a direction opposite to the flow path.

9. A method of straining particles from a fluid flow circuit, comprising:

passing a fluid from the inlet to the outlet of a strainer device as claimed in claim
1 through the screen assembly;

collecting solid particles from the fluid flow on the screen assembly by allowing
the fluid flow to pass through the screen assembly and collecting solid particles that fall
from the fluid flow in the debris collection area;

flushing the collected particles from the screen assembly in the chamber by
introducing a back flushing fluid flow to the main chamber that flows through the screen
assembly in a direction opposite to the flow path, wherein the back flushing fluid flow
sweeps the collected particles into the collection area; and,

disposing of the collected particles from the collection area.
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10.  The method of claim 9, further comprising diverting the fluid flow from the
chamber when the back flushing fluid flow is introduced to the chamber.

11.  The method according to any one of claims 9 and 10, wherein flushing the
collected particles includes closing the inlet and the outlet to the chamber and opening

the back flush valve and the debris valve connected to the collection area.

12.  The method of claim 10 in which the strainer device includes a by-pass line
extending between an in-flow line and an out-flow line and a by-pass valve between the
in-flow line and the out-flow line for selectively opening the by-pass line between the in-
flow line and an out-flow line, the method including selectively connecting the in-flow
line to the by-pass line for fluid flow through the by-pass line when the back flushing
fluid flow is introduced to the main chamber through the screen assembly in a direction

opposite to the flow path.

13. The method of claim 12 in which the strainer device includes an outlet valve in
the outlet line and the method includes closing the outlet valve while the back flushing
fluid flow is introduced to the main chamber through the screen assembly in a direction

opposite to the flow path.

14.  The method of claim 10 in which the strainer device includes a by-pass line
extending between an in-flow line and an out-flow line, a by-pass valve between the in-
flow line and the out-flow line for selectively opening the by-pass line between the in-
flow line and an out-flow line, an inlet valve in the inlet line and an outlet valve in the
outlet line, the method including selectively connecting the in-flow line to the by-pass
line with the outlet valve open and the inlet valve closed for fluid flow through the by-
pass line and then as back flushing fluid flow to the main chamber through the screen

assembly in a direction opposite to the flow path.





