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separation of liquid particulates (with or wthout
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include removal of acid mists, such as sulfuric acid mist,
in acid manufacturing processes, plasticizer mists in, for
example, polyvinyl chloride floor or wall covering
manufacture, water soluble solid aerosols such as, for
example, emissions from ammonium nitrate prill towers. In
removal of wetted soluble solid aerosols, the collected
solid particulates are dissolved in, or flushed away py, a
liquid within the fiber bed through use of an irrigated
fiber bed or of a fogging spray of liquid such as water
injected into the gas stream prior to the fiber bed.

[0003] Re-entrainment of collected liquid from the
downstream surface of the fiber bed often causes problems.
These problems can include any of the following
individually or in combination; fouling of downstream
process equipment, degradation of product purity, corrosion
to ductwork and in some cases difficulty in achieving

emission requirements. Re-entrainment in fiber bed



to ductwork and in sonme cases difficulty in achieving

em ssion requirenents. Re-entrainnment in fiber
whedsapemat ors can arise fromtwo nechani sms. BSTAUR®07/060780

liquid drains down through 1he fiber bed and/or the

downstream surface thereof, the noving gas stream can

cause sone of the draining liquid to break or bubble

out of the descending quuid strean1and becone
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gas phase drag on the draining liquid in the entire fiber

bed on downstream discharge surfaces of the fiber bed
causes bubbling, spitting, jetting and fragmentation into
re—-entrainment. Thus, in a given fiber bed and at a
constant liquid loading, as bed velocity increases, a point
is reached where bubble re-entrainment begins. This first
occurs at the bottom of the fiber bed on the gas discharge
surface of the collecting media. As the bed velocity is
increased even further re-entrainment begins to occur at
higher levels on the fiber bed until with only minor
increases in velocity, re-entrainment is occurring from
substantially the entire gas discharge surface of the fiber
bed. This is typically referred to as a totally flooded

condition.



substantially the entire gas di scharge surface of the
fiber bed. This is typically referred to as a totally
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made to prevent reentrai nment and to operate the fiber
bed in a drier condition by renoving collected liquid
and soluble solids fromthe fiber bed. In one exanple
a tubular fiber bed is formed of two or nore shorter
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[0006] In one aspect of the invention, a fiber bed
assembly for a fiber bed mist eliminator used to remove
aerosols and/or wetted soluble solids from a moving gas
stream generally comprises a fiber bed support having a
wall defining an upstream space and a downstream space.
The wall includes openings therein to permit the gas stream
to move generally freely through the wall from the upstream
space to the downstream space. A fiber bed is supported by
the fiber bed support and generally covers the wall
openings so that the gas stream passes through the fiber
bed moving from the upstream space to the downstream space.
The fiber bed comprises collecting fiber media and
drainage media located on a downstream side of the fiber
media. The drainage media comprises channel strips along

the height of the fiber bed that are arranged to define



The fiber bed conprises collecting fiber nedia and
drai nage nedi a | ocated on a downstream side of the
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strips along the height of 4he fiber bed that are
arranged to defineoverl apping regions in which one of
the channel strips overlaps an adjacent one of the
channel strips. [0007] In another aspect of the

present invention, a fiber bed assenbly generally .
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generally covers the wall openings so that the gas stream
passes through the fiber bed moving from the upstream space
to the downstream space. The fiber bed comprises
collecting fiber media and drainage media located on a
downstream side of the collecting fiber media. The fiber
bed is generally tubular in shape and has upper and lower
ends. The downstream space is at least partially located
in an interior of the tubular fiber bed. A re-entrained
liquid collection member is located at least partially in
the downstream space on the interior of the tubular fiber
bed.

[00098] Other objects and features will be in part
apparent and in part pointed out hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS



bed. [0009] O her objects and features wll be in part
apparent and in part pointed out hereinafter. BRI EF
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perspective of a mst elimsator with a portion of a
tank thereof broken away to show a fiber bed assenbly
of the mst elimnator constructed according to the
principles of the present invention; [0011] FIG 2 is
an enI ed perspective of the fi ber bed asseml y
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[0015] FIG. 6 is a perspective of a mist eliminator
with a portion of a tank thereof broken away to show a
fiber bed assembly of another configuration.
[0016] Corresponding reference characters indicate

corresponding parts throughout the drawings.

DETAILED DESCRIPTION OF THE INVENTION

[0017] Referring now to the drawings and in particular
to Fig. 1, a mist eliminator (indicated generally at 1) can
be placed in the flow line of a stream of gas to remove
aerosols and/or wetted soluble solids from the stream of
gas. The mist eliminator is of the type that has
particular application for use in gas'streams having a
liquid aerosol content (especially, but not limited to,
where there are liquid aerosol particles having submicron
sizes) to be removed from the gas stream. The mist
eliminator 1 includes a tank (generally indicated at 3)

having a removable lid 5 sealingly attached to the tank to



liquid aerosol content (especially, but not limted
to, where there are |iquid aerosol particles having
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The mst elimnator 1 includes a tank (generally
indicated at 3 ) having a renovable lid 5 sealingly
attached to the tank tocl ose an open top of the tank.
An annular nmounting plate 7 within the tank 3 divides

the tank into an upper chanber 9 and a_l ower chanber
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11 to the upper chamber 9 unless it passes through the
fiber bed assembly 19. The mounting plate 7 supports the
filter bed assembly 19 within the tank 3 so that the filter
bed assembly hangs down from the mounting plate. The fiber
bed assembly 19 removes a very high percentage of the
aerosol and/or wetted soluble solids from the gas stream,
which is drained to the bottom of the tank 3. An external
drain pipe 21 near the bottom of the tank 3 drains off
liquids and/or wetted soluble and dissolved solids that are
collected in the bottom of the tank.

[0019] The illustrated mist eliminator 1 of Fig. 1 is

a forward flow or "hanging style" mist eliminator. It is
also known to have mist eliminators of other constructions,
such as a reverse flow or “standing” mist eliminator where
gas flows from the inside central core of the element to

the outside, or a flat bed mist eliminator (not shown).



l'i quids and/or wetted sol uble and dissol ved solids

that are collected in the bottom of the tank. [0019]
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[0021] An inner screen and an outer screen (generally
indicated at 27 and 29, respectively) extend up from the
bottom plate 25B to the mounting plate 7 and are
concentrically arranged in radially spaced relation.
Collectively, the inner and outer screens 27, 29 constitute
a wall in the illustrated embodiment that separates a core
interior (downstream) space 31 within the inner screen 27
from an exterior (upstream) space 33 within the tank 3 but
outside the inner screen 27. It will be understood that
the wall may be constructed in other ways (e.g., having
only a single screen or no screen) without departing from
the scope of the present invention. The inner and outer
screens 27, 29 are of a generally mesh construction so that
they each define relatively large openings that would
permit the gas stream to move generally freely though the

inner and outer screens between the core interior space 31



awall in the illustrated enbodi nent that separates a
core interior (downstream space 31 within the inner
wa@ereasn72y from an exterior (upstream space 3BCTMIBIN0TI060780

the tank 3 but outside the § nner screen 27. It will be
understood that the wall may be constructed in other

ways (e.g., having only a single screen or no screen)

wi t hout departing fromthe scope of the present

i nvention. The inner and outer screens 27, 29 are of a
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opposite ends to the mounting plate 7 and to the bottom
plate 25B of the drain leg 25 in a way known to those of
ordinary skill in the art so that gas does not bypass the
fiber bed in flowing from the exterior space 33 in the tank
3 to the core interior space 31.

[0023] Referring now to Figs. 3 and 4, the fiber bed

35 is shown to include collecting fiber media 39 and
drainage fiber media 41 (both reference numerals indicating
their subjects génerally). The collecting fiber media 39
is formed of a suitable material such as a non-matting bed
of randomly distributed fibers having a mean diameter of
about 0.5 - 15 microns packed to a substantially uniform
bed voidage of from about 85 to 98 percent. The random
fibers would be supported by an additional wire screen (not
shown) . As another example, the collecting fiber media 39

can be a needle-punched mat made of fibers having a mean



ordinary skill in the art so that gas does not bypass
the fiber bed in flowng fromthe exterior space 33 in
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Referring nowto Figs. 3 amd 4 , the fiber bed 35 is
shown to include collecting fiber nedia 39 and
drai nage fiber nedia 41 (both reference nunerals
indicating their subjects generally) . The collecting
fiber media 39 is fo of a suitable material such
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Gaps shown between the fiber bed 35 and inner screen 27
and gaps between other components of the fiber bed would
not be present in actual construction of the fiber bed.
However, they appear for ease and clarity of illustrating
distinct components and pathways of collected liquid. For
purposes of this description references to "downstream
side" and "upstream side" indicate a general relative
location of components based on the normal direction of gas
stream flow through the fiber bed assembly 19. They do not
require that the components be in contact with each other
or even immediately adjacent to each other (i.e., there may
be intervening structure).

[0025] The drainage media 41 comprises channel strips

45 arranged along the height of the fiber bed 35. The
channel strips 45 include header channel strips at the top

and bottom of the fiber bed 35 that are annular in shape,



schematically to show the conposition of the fiber bed

35. Gaps shown between the fiber bed 35 and inner
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fi ber bed woul d not be pregent in actual construction

of the fiber bed. However, they appear for ease and

clarity of illustrating distinct conponents and

pat hways of collected liquid. For purposes of this

description references to "downstream side" and
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mean fiber diameter and the bed voidage are preferably
selected so that at design gas velocity and aerosol
loading, the media will not flood with the collected liquid
phase and the residual saturation of the media against gas
phase drag of the liquid phase Ry is less than the residual
saturation against gravity drainage of the liquid phase
(Ry) . Residual saturation against gas phase drag (Ry) is a
measure of a characteristic of the media to retain liquid
{and/or soluble solids) within the media when gas is
flowing through the media at design specification that
tends to push liquid out of the media in the direction of
gas flow. Residual saturation against gravity flow (Ry) is
a measure of a tendency of the media to retain liquid
(and/or soluble solids) against the force of gravity.
These residual saturation characteristics and methods of

determining them are disclosed in U.S. Patent No.



suitable for the channel strips would be, for exanple,
a thin needl e-punched fiber nmat having fibers with a
wore@r/1sl7esret er of about 3-20 microns forned toPEI/US2007/060780

substantially uniform bed voi dage of from about 85 to

98 percent. The nean fiber dianeter and the bed

voi dage are preferably selected so that at design gas

velocity and aerosol |oading, the nedia will not flood
with the collected |jquid phase, and the residua
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regions 47 defined by the channel strips 45 and are
interposed between the adjacent, overlapped channel strips
in the overlapping regions. The material of the drain
strips 51 could be, for example, a chemically bound fiber
mat of fibers having a mean diameter of about 20-35 microns
formed to a substantially uniform bed voidage of from about
85 to 99 percent. The mean fiber diameter and the bed
voidage are preferably selected so that the residual
saturation of the media against gas phase drag of the
liquid phase is greater than the residual saturation
against gravity drainage of the liquid phase (i.e., Rg<Ry).
The drainage layers 49 could be made of the same or
different drainage material as drain strips 51.

[0027] The drain strips 51 may be formed by spirally

wrapping onto the inner screen 27 at the same time the

channel strips 45 are wrapped. In that case, each turn of



extending less than the full height of the fiber bed

35. An annul ar veil 50 projects down fromthe fl ange
wQ@2o0ansb7baci | i tates sealing with the fiber bedPGBUSL007/060780

the top to inhibit gas bypagsing the filter bed. The

i nner screen 27 is attached to the veil 50 as by

wel di ng. The drai nage nedia 41 still further includes

drain strips 51. Portions of the drain strips 51 are

di sposed in the,overlappin% regions 47 defined by the
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construCtl AN, Al Qver 8NSivit 1iquid build up in the
channel strips 45. As a result, the collecting fiber media
39 operates with less liquid in the interstitial void space
within the collecting fiber media. Among the benefits of
this embodiment of the invention is a reduction in re-
entrainment of liquid and/or soluble solids captured by the
fiber bed 35. This is achieved with a relatively small
pressure drop through the mist fiber bed assembly 19.
Moreover, efficiency in the collection of submicron
particles is improved because the collecting fiber media 39
operates drier.

[0029] Referring to Fig. 4, the fiber bed assembly 19
further comprises an additional drainage insert indicated
generally at 59. The drainage insert is located near the
bottom of the fiber bed 35 and extends to a height that is
about one third of the way up the fiber bed. 1In this

embodiment, the top of the drainage insert 59 might be



53 of each of the channel strips 45 is arranged over a
portion of one of the drain strips 51 so that liquid
wa@le@insergs out of the channel strip passes direkCT/YSmNT/a60780
the drain strip. Simlarly13the | ower end 55 of each
drain strip 51 is generally over a portion of the next
| ower drain strip. Liquid can drip out of each drain
strip 51 either to the adjacent drainage |ayers 49 on
the downstream side of the drain stri or by exiting
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63n8&b£¥”§% mats used may be other than two within the scope
of the present invention. The drainage insert 59 provides
substantial additional drainage capacity near the bottom of
the fiber bed 35 where it is needed to handle the higher
liquid flux from the liquid that drains from higher above
in the fiber bed and collects in a lower portion of the
fiber bed. Another advantage of the drainage insert 59 is
realized if the lower portion of the collecting fiber media
39 of the fiber bed 35 includes areas of low packing
density. In that case, the drainage insert 59 will help to
reduce local re-entrainment caused by higher gas velocity
flowing preferentially through areas of low packing density
in the collecting media 39.

[0030]1 Still referring to Fig. 4, an annular veil 67

projects up from the bottom plate 25B on the downstream
side of the drainage layers 49 next to the inner screen 27.

The inner screen is attached to the veil 67 as by welding.



than two mats may be used within the scope of the

present invention. The drainage material of the mats
wedocasi7os be, for exanple, a chemcally bound PCDER200H060780

of fibers having a nean di ameter of about 20-35

mcrons fornmed to a substantially uniform bed voi dage

of from about 85 to 99 percent. The nean fi ber

di aneter and the bed voi dage are preferably sel ected

so that the_residual saturation of the nedia against

gasiphssd @ragsofotif andyhitachhalsee ifdoyr 4t 8RSt Fai-alHy
r esstualhes bktil at lmrg@rgﬁjg\r}&y QLQMJr:il'yapHd?ldBra!ﬁ pé% t1 ¢
ul ase or cr.een

PR 2RE e S eai o 0o o Ert0 vend b ols Sy
oufesm Stree RSt , pRe EBepd ahhd;caﬁlqns abboetemenmp of
h h t h
%%H&%%%ﬁ%ﬁ@ﬁ%%@%%w
driaé regpero=ngetcel gotprasyithes shbsharndidl 6dddi Thokke

dr 8 NAGE GRRAEHLYa MRAH I RecbALE oM Qf tn%%rft' ngr@%’s $h top
where it is needed to handle the hi gher liquid f

f r ofn §hfe dedni Baeheld - dfRiensrriB R gifemagdB00é i’ns‘flﬁfé‘ble
firb@i?&!nl%(tih%ﬁdhg@y £C§ﬁ5a1in]|cle{@ﬁ| eves1 patd a.saf Yme 4 iIvbefe
ot her |na e inser

¢ 89 Pe feFoviohsor #hoR B oPRest Fig F tunds
rreplea dhief robe.f i hefuitededbsi ﬂcl amtasmﬂfaeasmbthimw:he
Packing Aensk! ¥ng! I 1HAL £836,oL e Araiage L N6l b fiSon
wi Tt %elp 6-r 880ce" 1 ocal Fa BT ra hirent cad sed %
hi gherthgds beal bedt y Yridew idopded exanmdiitalong, thh@ugaqs flow

&%F &Q%Sﬂ CEWep?F arlfekgem thnEQI &l_;@ &oQJn's%%éHgfgﬁ i a

Sti 1@3 , an annul ar veil
71?)‘?%?3(5& §P969f%mlfcr?es 6ﬁ11®+%ﬂ FOTPtFAIPRRNL in the

dowéstsrmn& dﬁo@évéﬁe tﬁ{ealdﬁagﬁaé@yﬁfs%ﬁg 5'992$¥1dt9hé hﬁraln
|nner screen 27. The inner screen is attached. to

veP#d 6P d‘é”tWCﬁBFdPi‘ﬂgs Higdi f1ey o5 Yavd 3Ry bjrrb%k%"er
t hend |p off gas vadi ad1y pasthéheigeid mokegeaswal biythin

gS R SR
registration with the veil 67, the liquid is shielded from
the radial gas flow so that liquid is able to drain to the
bottom of the drainage insert and drain pad without
becoming re-entrained in the gas flow. A similar
construction including a veil (or "baffle plate") is shown
in U.S. Patent No. 4,053,290, the disclosure of which is
incorporated herein by reference.

[0031] As an additional guard against re—-entrainment,

a re-entrainment insert (broadly, “a re-entrainment liquid
collection member”), which can be selected from a family of
common impaction devices is located at least partially in
the core interior space 31 of the fiber bed assembly 19.
In the illustrated embodiment of Figs. 1-4 the re-
entrainment insert is a mesh pad 73. The mesh pad 73 is
located about one third of the way down from the top of the

fiber bed 35 and divides the core interior space 31 into



fromthe bottomplate 25B to a | ocati on above the top

of the veil. For instance, the height of the drain pad
wo®0may7ee approxi mately twi ce that of the veiPCBUS200M060780
the illustrated enbodi nent 1st he drai nage i nsert 59

rests on top of the drain pad 69. The drain pad is
made of a suitable material such as a stainless stee
wire mesh with a wire dianeter of 0.011 inches with a

denS|t to 12 pounds per cubic foot uid tends
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lower than maximum (e.g., lower than about 700 fpm)
provides for best operation of the mesh pad 73 to remove
any liquid that may have otherwise been re-entrained in the
gas steam after it passes through the fiber bed 35. The
most likely region of the fiber bed 35 from which liquid
may be re-entrained, is the lower part of the fiber bed.
This is because liquid flows downward within the fiber bed
35 under the influence of gravity and tends to accumulate
at the bottom. Liquid captured by the mesh pad 73 can
migrate out of the insert into the drain pad 69 and thence
out of the fiber bed assembly 19 through passage 25C.
Preferably, the mesh pad 73 causes an additional pressure
drop of less than one inch of water column. The slight
increase in back pressure at the bottom of the fiber bed 35
desirably forces some additional amount of the gas stream
to flow through an upper portion of the fiber bed that

tends to remain drier in operation. Consequently, less



fiber bed 35 and divides the core interior space 31
i nt oupper and | ower portions. Gas that passes through
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the nesh pad 73 nust pass tihrough the nmesh pad before

passi ng through the center hole 13 into the upper

chanber 9 . In one enbodi nent the nesh pad is nade of

11 ml| wire and has a density of about 5 to 12 Ibs /ft
mesh pad 73 i s about to 6 inches thick in
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Ca{ﬁ% ngdg ti6§‘ )pre%%urghevron 75" is preferably
positioned in the fiber bed core space 31’ at a location
where the gas core velocity is between about 900 to 1,500
fpm. In a typical case, the pressure drop across the
chevron might be 0.1 to 2 inches of water column (2 to 50
mm of water column). The chevron 75’ is spaced above the
mesh pad 73’ in the interior core space 31’. The
combination of the mesh pad 73' and chevron 75' allows
higher operating core gas velocities and provides for
increased removal of smaller particles from the gas stream.
It will be understood that the mesh pad 73’ could be placed
against the chevron 75’ even though that may place the mesh
pad out of its optimal core gas velocity operating range.
In that case, the mesh pad 73’ would act as a pre-filter or

precoalescer for the chevron 75'.



drop of less than one inch of water columm. The slight

i ncrease in back pressure at the bottom of the fiber
whed73%70esi rably forces sone additional anounPCDUS100B060780

gas streamto flow throughian upper portion of the

fiber bed that tends to remain drier in operation.

Consequently, lessoverall re-entrainnment occurs

because there is less gas flowin a |ower portion

i ncluding the bottomof the fiber bed that is
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particles from the gas stream (e.g., on the order of 1
micron or greater). Accordingly, larger particles never
reach the primary collecting fiber media 139, keeping it
drier. The pre-filter media 140 comprises collecting fiber
strips 142 collectively forming a collecting fiber layer.
The pre-filter media 140 further comprises drain strips 144
collectively forming a drainage layer. The collecting
fiber strips 142 are made of a suitable material such as a
needle-punched fiber mat having fibers with a mean diameter
of about 3-20 microns formed to a substantially uniform bed
voidage of from about 85 to 98 percent. The mean fiber
diameter and the bed voidage are preferably selected so
that at design gas velocity and aerosol loading the media
will not flood with the collected liquid phase and the
residual saturation of the collecting fiber strips 142

against gas phase drag of the liquid phase is less than the



i ncreased renoval of smaller particles fromthe gas

stream It will be understood that the nmesh pad 73’
w@omd3ies pl aced agai nst the chevron 75" even P&DU§I007/060780

that may place the nesh padsout of its optinmal core

gas velocity operating range. In that case, the nesh

pad 73" would act as a pre-filter or precoal escer for

the chevron 75 .[0034] Referring nowto Fig. 5, a
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greater) ~. Accordingly, 1% ger particles never reac
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fiber strlé)s 142 coI | ectively formng a collecting

fi BBFP Iy et FlPhePBfle-filter nedia 140 further
conpri speo3Blai Thétcrdm@ci;éﬂgcmb@etsit\teby foz mNgY sxranged to

drgl?age AéQGiappIQS gégiéﬁgl(%%nerally indicated at 146) in
which one of the collecting fiber material strips overlaps
an adjacent one of the collecting fiber material strips.
It will be understood that each "strip" can be formed by
one or more layers of material. As schematically
illustrated in Fig. 5, there is one layer in each strip
142. A lower portion of each drain strip 144 is disposed
in a respective one of the overlapping regions 146 and is
exposed to an upstream side of the fiber bed 135. The
drainage layer could include other layers (not shown)
besides the drain strips 144. These other layers could
extend the full height of the fiber bed. In use, the
collecting fiber strips 142 capture liquid and wetted
soluble solids from the gas stream. The collecting fiber
strips 142 are relatively thin in comparison to the
collecting fiber media 139. The captured liquid tends to

move substantially horizontally under influence of the gas



fiber strips 142 are made of a suitable material such

as a needl e-punched fiber mat having fibers with a
waorear/1slizesret er of about 3-20 m crons forned torP@r/Uus2007/060780

substantially uniform bed uoi dage of from about 85 to

98 percent. The nean fiber dianeter and the bed

voi dage are preferably selected so that at design gas
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drainage from the collectlng fiber media. The post filter
media 141 includes post-filter collecting fiber channel
strips 150 that are thin relative to the primary collecting
fiber media 139. The post-filter collecting fiber channel
strips 150 may, for example, be formed of the same material
as the pre-filter collecting fiber strips 142. It will be
understood that the pre-filter collecting fiber strips 142
and post-filter collecting fiber strips may be made out of
different materials. Although each collecting fiber
channel strip 150 is shown as having only a single layer,
each strip may include multiple layers of material. A
lower edge margin of each collecting fiber channel strip
150 overlaps an adjacent post-filter collecting fiber strip
forming an overlapping region 152. The post-filter media
141 further includes post-filter drain strips 154 generally

disposed on a downstream side of the post-filter collecting



illustrated in Fig. 5, there is one |layer in each

strip 142. A lower portion of each drain strip 144 is
wale@pasEds i n a respective one of the overl appi PQI/US2007/060780

regions 146 and i s exposed200 an upstream side of the

fi ber bed 135. The drainage |ayer could include other

| ayers (not shown) besides the drain strips 144. These

other Iayers could extend the full height of the fiber

se, he collecting fiber strips 142 captu
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[0038] In use, the post-filter collecting fiber
material strips help to direct liquid from the discharge
surface of the primary collecting fiber media 139. This is
because the R, for the post-filter collecting fiber material
channel strips 150 is the same order of magnitude as the R,
for the primary collecting fiber 139 and that for both
channel strips 150 and primary collecting fiber 139, R.<Rg.
The liquid migrates generally horizontally through the
post-filter collecting fiber material strips to the
adjacent drain strips. In the drain strips, the liquid
moves more vertically under the force of gravity to the
lower ends of the drain strips. There, the liquid drips
out on the downstream side of the collecting fiber media.
Allowing the liquid to drip out of the drain strips helps
to avoid oversaturating the fiber channel strips 150, the

drain strips 154 or the drain layers 156.



medi a 141 includes post-filter collecting fiber

channel strips 150 that are thin relative to the
w@eiorasorozol | ecting fiber nmedia 139. The post - PCT/U82007/060780

coll ecting fiber channel strips 150 may, for exanpl e,

be formed of the sanme material as the pre-filter

collecting fiber strips 142. It will be understood

that the pre-filter collecting fiber strips 142 and

post-fi col | ecting fiber strips may made out of
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addfttfmwadaSp@streﬁmliergma&lem than about 100 mg/ft’. It is
believed that reduction in emissions of mist and wetted
soluble solids are greatly reduced. 1In particular the
efficiency in removing submicron particles in the gas
stream in the primary collection media is improved because
the collection media is kept drier by better drainage and
pre—filtering of larger particles. The drier collection
media is better able to capture submicron particles through
the mechanism of Brownian diffusion. Pre-filtering and/or
improved drainage prevents or delays the onset of a flooded
condition in the fiber bed so that re-entrainment through
bubbling, spitting, jetting or fragmentation is avoided.
Moreover, the use of a drainage insert, drain pad and re-
entrainment insert lessens the effect of a flooded
condition by capturing liquid and soluble solids coming off

of the discharge face of the drainage layers. Still



| ayers 156 could be omtted wi thout departing fromthe
scope of the present invention. [0038] In use, the
w@omyAsi7hi er collecting fiber material strips PEl/psS1007/060780
direct liquid fromthe di sebharge surface of the
primary collecting fiber nedia 139. This is because
the Rv for the post-filter collecting fiber materi al
channel strips 150 is the same order of nagnitude as
Rv for the primary collecting fiber 139 and that
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i nvention provides advantages in the filtration of
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other than the listed elements. Moreover, the use of “up”,
"down”, "inner", "outer" and other orientational terms is
made for convenience, but does not require any particular
orientation of the components.

[0043] In view of the above, it will be seen that the
several objects of the invention are achieved and other
advantageous results attained.

[0044] As various changes could be made in the above
constructions without departing from the scope of the
invention, it is intended that all matter contained in the
above description and shown in the accompanying drawings
shall be interpreted as illustrative and not in a limiting

sense.



i ncorporating a fiber bed assenbly of the present
i nvention can be operated at higher gas stream

wQ edogasdi7ves and at greater aerosol | oads than PET/UR®07/060780
past. For exanple, the m st3elimnator can be operated
at velocities greater than about 50 feet per m nute
where the liquid aerosol |oading of the gas streamis
greater than about 100 ng/ft 3. It is believed that
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theverlapplng regions in which one of the channel strips

overlaps an adjacent one of the channel strips.

2. A fiber bed assembly as set forth in claim 1
wherein the drainage media further comprises drainage
layers located generally on a downstream side of the

channel strips.

3. A fiber bed assembly as set forth in claim 2
wherein the drainage layers extend substantially the full
height of the fiber bed.

4, A fiber bed assembly as set forth in claim 1
wherein the drainage media comprises drain strips, portions
of the drain strips being disposed in the overlapping

regions between the channel strips.



i nvention defined in the appended clains. [0042] Wen
i ntroduci ng el enents of the present invention or the
we@e®iaseredd enbodi ments (s) thereof, the articlesr/U82007/060780

"an", "the" and "said" are2tntended to nean that there
are one or nore of the elenents . The terns
"“conprising", "including" and "having" are intended to

be inclusive and nean that there nay be additional

el ements other than the listed el enents. Mreover, the
use of "up", "down", "inner", "outer" and other

ori ent & i onpalfiber nsed Sasmed®lfyoss cosy efuramcen bliindaes

no&hé§% f%w? ig?gtéfnéta&eg%£e£5ﬁg é¥1€%fIEH§FP?lkﬁ§rips

conponen In view o e above
seare tdratangied seeerpdrigioneces bie tdmimsémirenvigrmeby

?Ci‘l Rl A42dnohheF raiuanLl %QQHHélr%ﬁci i@l Lak8eGkq into

As vari ous changes coul d be in the above
S cobe rdraiino 8§ rwWPE hout departing fromthe scope of t he
invention, it is intended that all matter contained in

t he above descrl tion and shown in the acconpanyjn
draMAnd§ shaftP BE bed @5eaPed a3 ???LEH?%&FVecé%H“%%t

i nwaetdim ttlhlégdsemﬁ@ge \MAT al SofibAl MDD dtS:1ehst dnéiderfinage
be asse I for a | i.m. nat [ use t
_IC.j m?:e¥1 o%’antlta?g&n‘éo? ug lel Sho 1. g\ % dne oflber

Y &8r 688 rom a
nnbe@g %ﬁﬁSW@EK@&H}PQiﬁidﬂSb@f bed dmaxnﬁﬁnwloenpngagem;ne

sa fiber bed support having a wall defining an upstream
space and a downstream space, the wall including
openings therein to permt the gas streamto nove

generaldy far geby-theQuai e, Wakl s ofBrttlFle i4Pei A ERM
space to the downstream space; .a fiber bed supported

byw}t‘?ﬂéelfl} Béeredrs dblb]otrltplgnér@éﬁe?‘éﬂfiﬁ dBVePEngOt HgPns
walisefesd Ngs the bhatldgit ngase§ioeaBtween adjacent channel

strips.

8. A fiber bed assembly as set forth in claim 7
wherein the channel strips are made of a material that has
a residual saturation against gas phase drag of the liquid
phase (Ry) less than its residual saturation against gravity

5 drainage of the liquid phase (Rg).

9. A fiber bed assembly as set forth in claim 8,
wherein R, of the channel strips is about the same as Ry of

the collecting fiber media.

10. A fiber bed assembly as set forth in claim 8

wherein the drain strips have R, that is greater than Ry.

11. A fiber bed assembly as set forth in claim 8
wherein the channel strips comprise a thin needle-punched

fiber mat made of fibers having a mean diameter of about 3-



passes through the fiber bed noving fromthe upstream
space to the downstream space, the fiber bed
wa@ompnsedhg col | ecting fiber media and drai nageCTE2087/060780
| ocated on a downstream side of the fiber nedia, the
dr ai nage nmedi a conprising channel strips along the
hei ght of the fiber bed, the channel strips being
arranged to define overlapping regions in which one of
g channel strips overlags an_adj acent, one of the
hribicTons; ™ Ton & iSHRPTARE: Ay ozE Red ¥ordage
|nffdmuanobtwberebn9arﬁén&éatnage medi a further
conpri ses drainage |ayers |located generally on a
downstream si de of the channel strips. 3 . A fiber bed
assenblly .asAséibéoridd iassehbl i 2s wesr diorthhén de b image
L?%g% eﬁXE%Q8r§QP¢§ber h|¥oEQ€%% énéyﬁlg t?gf tJH%nstream

[ ed. 4 bed asse as set forth
cl atdp PiMtéeeral tert Maifikge media %m?ﬁlléefsa‘ér%ul??ttom

St EhdSo MOkhb0hs: Dfpd iy Auabhedt £d RS L& @gsdfss@@sed in
the overl appi ng regi ons between the channel strip

S A FheREPAssd 388 eAbfRAds Pagt 1P ERA 91 @ éﬁof'ff’&tﬁﬁ%‘? eﬁlﬁie of
I owves wids fofr abel BasdraSoABgOl ided chatinéheSEIHOS BIE at
g;ﬂ}over portions of the drain strips whereby
é é?hlng fromthe channel strips is received
|nto the drain strips. 6 . A fiber bed assenbly as set

forth iy clai g‘rlﬁ W“Séoe'a%steﬁﬁlg'trg dl&%cg #Rdha; SOE‘P{ 58S

at Ieast one al nage | ayer e subst ant | _
t hehdxgin ﬁélleghtalbfl?e rﬂe)cfaat@ér gpeera bk amher épwn®WQanor$gde

OfofhgmﬁkﬁgangggiQ@dﬁpgage the mat. 7 . A fiber bed
assenbly as sef forth in claim4 wherein there are

mul tiple drain strips having portions disposed in the
over |l appi.ngar eghen bl wReRmdljagendetC M@l in claim 12

further comprising a re-entrained liquid collection member

located in the downstream space.

15. A fiber bed assembly as set forth in claim 14
wherein the re-entrained liquid collection member comprises

‘a mesh pad.

16. A fiber bed assembly as set forth in claim 15
wherein the re-entrained liquid collection member further
comprises a baffle plate device located generally

downstream of the mesh pad.

17. A fiber bed assembly as set forth in claim 14
wherein the re-entrained liquid collection member comprises

a baffle plate device.

18. A fiber bed assembly as set forth in claim 12
wherein the fiber bed is generally tubular in shape having

upper and lower ends, and wherein the downstream space is



strips . 8 . Afiber bed assenbly as set forth in

claim?7 wherein the channel strips are nade of a
wordoens@bs t hat has a residual saturation agai NBECT/Ga=07/060780

phase drag of the liquid phase (Rv) less than its

resi dual saturation against gravity drainage of the

liquid phase (R). 9 . A fiber bed assenbly as set

forth in claim8 , wherein Rv of the channel strips is

about_ th f ot | ect fib di a.
Rt AP BB SEe ko) oo 1ot (BIIICn OFaFif ot bular
5 \/\hﬁimm Hehie dhal filsdr iesl hagemBly thatthex gbﬁpf.‘ésﬁlrtdWaEn re-
entr]a]i % S!{db odut%scsc‘ig’ﬁ' Mer?ﬂéeéefocfat%hhlhnt&é aim8

wher ein 1 anne
ne@wrastmmmheﬁafzéb@rr et mﬁdemﬁ ¢f ltéxesthawlﬂg Bilreradped

&dn ‘%fheaQBHér 3 1'Z§'w%5:05§d£ °c§f"3cql1 ®uBular fiher bed

su stantially uniformbed vol dage of from about
98S et SOMe2POREFFh et (588 a%%%%ﬂ“asp%é#nﬁ oFR¥PYGR the

10 ¢l aiward ddor ttBeEhéoawrisSdr@gmaspséé éLQfs@q‘él@nﬁﬁpeﬂs@ééé’s on
adovvnstream5|de of the collecting fib medi a
Her W9l BB °pottohnatereqridt ‘F]%lgjxﬁ‘é%‘ﬂloﬁel“ﬁﬁb%ﬁa%ideo’some
tOp@fﬂojh @S thlaoq\aﬁ hﬁf@@asbasandg at}dd’oajgﬂ’h pad toset eshd to
wnstream side of th r dr ai ni
refe PRNERT FhES Y tap Phes plndiR Hho it fdhined
beﬂlmmlyeaSlsetmérmetrh in claim12 wherein the veil
is | ocated generally on a downstream side of the

drai nage nedia. 14. A fiber bed assenbly as set forth
in clailf-122f dibperbebmssiesPhy as reeterfiordibnéd ¢iain d8

colh&cdi P nrerbesnt ocaed 11 But hec Sovnstieameapase: s 15.
A fiber hed assenbl as set forth in claim1l4 wherein

t heCPEET S REaSTIRRA FTCOPPBETRB® fentp&TcBRPF YL H the

megbwittkeam spaced in the interior of the tubular fiber
member from an upper portion of the downstream face in the

interior of the tubular fiber bed.

20. A fiber bed assembly as set forth in claim 18
further comprising a drainage insert located downstream of
the fiber bed, the drainage insert extending less than the
full height of the fiber bed.

21. A fiber bed assembly as set forth in claim 20
wherein the drainage insert comprises at least one drainage
insert layer and a support for holding the drainage insert

layer.

22. A fiber bed assembly as set forth in claim 12
further comprising a drainage insert located downstream of
the fiber bed.



16. A fiber bed assenbly as set forth in claim?15
wherein the re-entrained liquid collection nmenber

wo ovharroconpri ses a baffl e plate devi ce | ocatBdI/US2007/060780
general |y downstream of the7mesh pad. 17. A fiber bed
assenbly as set forth in claim 14 wherein the
re-entrained liquid collection nenber conprises a
baffl e plate device. 18. A fiber bed assenbly as set

forth in, claim12 ei n fiber eneral ly
ubul ar2i e bR R G BB Yars THndmeRasT e
mhehe&éuﬁInaedﬁmnstrmgﬂnr$p@eeeraalyImﬁhﬁlamaﬁhlahége having

|ogabed iy an.bpterber ol LheLubular .hst bef sl .

er conprising a reen
| i qti teassl Ip@@tn@hlyrekmteldoeat ed imtehierdofinthe etrnular
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t he upper and | ower en ubu ar fiber

t haRtsHhehdiarsd %cflltqs‘—‘él@@smgma%n%m@ngnt hla%ugh

t hao&m@@realae@ﬁb@etm NS ERRABY SPAGEheS ¥hbagHeNtider bed
p sses thr the re-entrained |iquid collecti
eresghd oHBPEBri‘rﬂ%r%od’Frt fBYga’t st dtPPassi g’&er bed

thsou&ﬁnﬂlybmblbeftimnidﬂ)ﬂd@egdemnstéammpaspaag ﬂﬁvﬁugh the
pa ses t.hr h he re ntrained |liquid co
10 % lfﬁp%% ﬁ ream nBFy gﬁb %Quﬁ t?ﬂ Pass ain1

asse as se
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wnstrea e interior o
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downst{ eamihaceibh hdipdnterior of the tubular fiber
bed. 20. A fiber bed assenbly as set forth in claim 18

further conprising a drainage insert |ocated
downst ream of fiberfhderadietholiheodrai Nage bagenist

exte mlf%#é ess ghgn thevfule heB?h o (}he fk%ﬁ g¥¥kle
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solids from a moving gas stream, the fiber bed assembly
comprising:

5 a fiber bed support having a wall defining an upstream
space and a downstream space, the wall including openings
therein to permit the gas stream to move generally freely
through the wall from the upstream space to the downstream

, space;

10 a fiber bed supported by the fiber bed support and
generally covering the wall openings so that the gas stream
passes through the fiber bed moving from the upstream space
to the downstream space, the fiber bed comprising a
collecting fiber media and a pre-filter media on an

15 upstream side of the collecting fibér media, the pre-filter
media including a layer of collecting fiber media and
drainage media disposed generally between the collecting

fiber media and the collecting fiber layer.



wherei n the drainage insert conprises at |east one

drai nage insert |ayer and a support for holding the
wale@irnages i nsert |ayer. 22. A fiber bed assenbbgr/as2088060780

forth in claim12 further e®nprising a drainage insert

| ocat ed downstream of the fiber bed.23. A fiber bed

assenbly as set forth in claim1l wherein the fiber bed

is generally tubular in shape having upper and | owner

ends, %fd wherej n the downsiream space i s _at | east

parti al | cht BT iR hRSSRTRLY oS ottt ﬁé’rttﬂbbi’a?l%“be?r‘l

be@heﬁeliel fthbetobeecaigreribyrf Usyderi < Gapikai by @trlps of

regnty QJned I|gU£d coIIeciugge nb%{ eo%ateg ﬁel h%x osed

doWnis rean1s ace on 4?%e it 617 or of IMe Fu%ularlﬁibep

bembﬁxaameedjahenup@Eﬁlp@ﬂd0kodealmﬂad5iknquuhecobtmntnd by

fi a n

paset T aR R rEEeeEal e e oanst San haage of

sdﬁ§éd@éﬁﬁlyegasses through the re-entrained liquid

col l ection nmenber and sone portion of the gas stream

passi ng through the fiber bed to the downstream space

never %&sseé RPBEREY 1 SPEP LKL 3% $Rdd fiorgh 4 claim 25

COJJIh@ﬁHﬂrDIthé‘EﬂbEIecﬁﬂ'xg Aibebenabeth Asserbby 08¢ @rranged
used.t o renove aerosols

%b qﬁé& i m nator I
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haying, 2 wghb gef) ,\;e mﬁa‘dBﬂ%f?‘Eg Race and a

domnstrean1space I'nc openi ngs therein
to permt the gas streamto nove generally freely

through he gwal o f ot theHBsyr gansPace thoihhglain 26
downst ream space; a fiber bed supported by the fiber

bethSifiPorteadda yores arrqovacss?@wh@e% Al PtBpRR RRFtions

SOot hﬁ«:e tdialgastﬂﬂs@a:mlp@saespbm@wgh thike otk besphathy

novi ny m the upstre
regi ns etween Q he cé??ecglng fiber material strips.

28. A fiber bed assembly as set forth in claim 27
wherein lower ends of the drain strips are located in the
overlapping regions of adjacent collecting fiber material
strips and are exposed to an upstream side of the fiber

5 bed.

29. A fiber bed assembly as set forth in claim 28
wherein the fiber bed further comprises a post-filter media
disposed generally on a downstream side of the collecting

fiber media.

30. A fiber bed assembly as set forth in claim 29
wherein the post-filter media comprises a collecting fiber
mat adjacent to the collecting fiber media and drainage
media located generally opposite the collecting fiber mat

from the collecting fiber media.



to the downstream space, the fiber bed conprising a
collecting fiber nedia and a pre-filter nedia on an

wapsrnaans si de of the collecting fiber nedia, P&EUS2007/060780
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pre-filter nmedia including2a |ayer of collecting fiber
medi a and drai nage nedi a di sposed general |y between
the collecting fiber nedia and the collecting fiber

| ayer.25. A fiber bed assenbly as set forth in claim

24 wherein the.collec fi | a er or med
e Bl ELeeT rd AIgE kLY (7% St (et o raka 30
newhethﬂ mgeeprsemting\ﬂeelraﬂaacmﬁMpnms@spstfnps of

(t‘? 1n| q% gecodliteecrtl%q Q¥r££‘ &OA %Elﬁing?g%lpter hij &he

eria ri 0 an upstream e Tiber Dbed.
26fikex | H@@rtbedeéss&nﬂﬂe¢la9pseg fqgidns-n claim 25

wherein the collecting fiber material strips are

arranged to define overl apping regions in which one of

t he col3%ct Pn§iPebdrehmssrivhl Y sty i gt dpethaps alpim 31

adjpcentn ene gbsthei rQld echi A8gE | Rl TRAbrdbe StEd RS-
27, . A fiber bed assenbly as set _farth in claim?26

whetHiet ©Faiar ﬁFﬁh%%' rPé’&ltéOEBrf‘b‘fﬁ'she@s RASATALSERT p%ral“
post 1S b@flrltg‘hel sibed gt Sitnr itps beeﬂga;cbas@o&edlbﬂs ther ween

overla ns b we collectlng fiber
na?%} %Pﬁfgcg tk)f@’be? é%senbly as set forth

in cIa|n127 mhereln | ower ends of the drain strips are

| Ocat o3 1ot 00K LA GLE 0RO OTe TR 1o 52

col l ecting fi mat er al and are exposed to an
upshersim $ihgeroftionrs fq%@pseedln 2the pvErBa@prheg regions

asseilppeds poet 1 694 tdk itheChakm 281 Mhiergian nt Beripper

bed further conprises a post-filter nedia di sposed
generally on a downstream side of the collecting fiber
media. B0. A Fiber hed Assepblyaasssetidrent ini a1£im@in

ch¥%5§#31§hF|gé$er béé'fﬁegegggéf1§ck 'ﬂf%?slg shape having
upper and lower ends, and wherein the downstream space is
at least partially located in an interior of the tubular
fiber bed, the fiber bed assembly further comprising a re-
entrained liquid collection member located in the
downstream space on the interior of the tubular fiber bed
between the upper and lower ends of the tubular fiber bed
so that some portion of the gas stream passing through the
fiber bed to the downstream space subsequently passes
through the re-entrained liquid collection member and some
portion of the gas stream passing through the fiber bed to
the downstream space never passes through the re-entrained

liquid collection member.

35. A fiber bed assembly as set forth in claim 34
wherein the re-entrained liquid collection member is
generally disk-shaped and separates a lower portion of the

downstream space in the interior of the tubular fiber



mat adj acent to the collecting fiber nedia and
drai nage nedi a | ocated generally opposite the

waeodorast7rong fiber mat fromthe coll ecting fi bePCT/US2007/060780
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medi a. 31. A fiber bed assenbly as set forth in claim

30 wherein the collecting fiber mat conprises strips

of collecting fiber material arranged al ong a hei ght

of the fiber bed to define overlapping regions. 32. A
fiber bed assenbly as set .forth in cJaim31 wherein,

t HEETRESH i%fruol“t 8P pa%é’é’éttr‘@ai %P c%*f?pr‘%og’é’étiS%%‘Pf?ﬁ’atC& in the
driterdior ps, thortuanaroffibhe past -filter drain strips
bei ng di sposed in the overl appi ng regi ons between

adj acent collecting fiber mat strips. 33. A fiber bed
assenbl3p -asAsétbénpradd iassenbim 3 seterfeiriht he porim Gds

di SRASRE LBnbhes BYPT] 300l AGGL COLONS: AR NRRCHRAILIRS of
of the post-filter drain strips. 34. A ?lber bed
as'sentfiipeasbsdt forth in claim32 wherein the fiber

bed is generally tubular in shape having upper and

| ower ds, _a wherejn the downstream space is at

| east pdrti Al ??b%asﬁ%@sismaym St T OFE R R Thitd A6

f ierrdied thehardimere Hedecasseshpyi fay el ecastpsnsidigidage
reentrained |iquid collection r located in the

ot e A8 ebatth & TireBEk, 2Pr PR 258, Bl biod Baeert
bethysat.ween t he upper and | ower ends of the tubul ar

fi ber bed so that sonme portion of the gas stream

passing through the fiber bed to the downstream space
subsequént |  paResePahrssghPL Head esaintfiogithedn | ¢kpim 24
Cohh&iiORBRERDSL r aftd SQMgcROLL] PP QiR 9ASsSigEHBving

passi ng through the fiber bed to the downstream space .

ne¥RICTATE L OFRT ottt KO BPRE P sy dorggFgeam space” is

codt etdsanpaeaberly ImcaAecli bar abethwsserbby &se s@ibular

forth in clai 3€.mherein the re-entrained liquid

cof Y&t P61 mEfiBet N GrePaPFYPHY SRS oBRE - ng 2 e

Separatiesdaliquied qolrltdosnioof mehiger located in the
downstream space on the interior of the tubular fiber bed
between the upper and lower ends of the tubular fiber bed
so that some portion of the gas stream passing through the
fiber bed to the downstream space subsequently passes
through the re-entrained liquid collection member and some
portion of the gas stream passing through the fiber bed to
the downstream space never passes through the re-entrained

liquid collection member.

39. A fiber bed assembly as set forth in claim 24
further comprising a drainage insert located downstream of
the fiber bed.

40. A fiber bed assembly as set forth in claim 24

wherein the fiber bed further comprises a post-filter media



downstream space in the interior of the tubular
fi bernmenber from an upper portion of the downstream

wapacasinsthe interior of the tubular fiber beRCT/B82007060780

fi ber bed assenbly as set Borth in claim34 further
conprising a drainage insert |ocated downstream of the
fiber bed. 37. A fiber bed assenbly as set forth in
clai m 36 wherein the drai nage insert conprises at

| east one_drai nage insert |ayer and support for
hoPUPRY Eh@earar hhy e fs P PAY BT %’Sje Rt itBEr Cperfeting
assendt ymeasaset forth in claim24 wherein the fiber
bed is generally tubular in shape having upper and

| oner ends, and wherein the downstream space is at

| east pak¢iralfliipek oeed exbsSembdy £t ez i Dibegf beRemtsbul ar
{1 Denbhetkod Bkl ber- hedassently. Tudher .eoupal singr
reentral ne 0

do@hsideafcspaceoving RS Htaepdr wetﬂv@etruberia?swﬁéry
bedohsteeny:t he upper and | ower ends of the tubular
fiber bed so that sone portion of the gas stream

passi ngf thrsFgRef ndurRer hﬁé(éinﬂoat‘ﬁ%“dc%‘f%ﬁ@gn?%ﬁ&%tream
subpecgiedtid ¥ plaﬁss&:édm aipglret hehe ewertt r;aidladlhgqcb@@hmgs

coggectloncr nber anr'l some %ortiog of the m 1
paS8PRY Y Mo RGh thet ¥S 65> 5&3°E8 thé Od"oWs %3 $pac ree Y
neveropgssee thildufhon her epenteanngebdd g dhe downstream
cog{)ﬁ&y on nenber. 39. A fiber bed assenbly as set

r

I'i'guid c ction ne ocate Int

I'n claim24 further conprising a drai nage insert

10| ocat e diovaest Pednswpratied biyethpefibep) bed puprprhezhd
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asgsH@chlfys Sokrfpgtind mawlabgbgﬂnef@eg&ltmatth%hél 8% stream

further conpriSes a post | ter nmedi adi sposed

geRéraf? y“b’%?”&hd st Jrkcl_ea“rnb:?ldd BOBiNg h%rct‘f‘bltlh@ct’?ﬁﬁr $ibeibace
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eI [ nHmt useg to renove daer osol s and/.or vvet;teg

8 e on a

cting fiber media and drainage media loca

downstream side of the collecting fiber media, the fiber

bed being generally tubular in shape having upper and lower

ends, and wherein the downstream space is at least

partially located in an interior of the tubular fiber bed;
a re-entrained liquid collection member located at

least partially in the downstream space on the interior of

the tubular fiber bed.

42. A fiber bed assembly as set forth in claim 41
wherein the re-entrained liquid collection member is
located between the upper and lower ends of the tubular
fiber bed so that some portion of the gas stream passing
through the fiber bed to the downstream space subsequently
passes through the re-entrained liquid collection member
and some portion of the gas stream passing through the
fiber bed to the downstream space never passes through the

re-entrained liquid collection member.



solids froma noving gas stream the fiber bed

assenbly conprising: a fiber bed support having a wall
waledornsatgs an upstream space and a downstream SpaEDE$200Ne60780
wal | including openings theeein to permt the gas
streamto nove generally freely through the wall from
the upstream space to the downstream space; a fi ber
bed supported by the fiber bed support and generally
covering the | openi ngs that the gas stream
passes ro@‘g\teq{)ﬁ]é k??(gé}s%?gﬁgﬁo‘%? i rfé’?ﬁ hénuﬁi?Jr“éa%
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downstream space 1's at |east partially [ocated in an
i nte¥eBOOP L KBt tperar ffiiker Bed: a re-entrained
liquid collection nenber |ocated at |east partially in
t he downst ream,sgace on the interior of the tubul ar
fiber bt A211RSFiDRT G RILedDI P QLEEH £Br EHATH 41
cl ahgr<iln Wher ebRehbiea e ntivai decol et idbnC akhbeti 06
menber. i s l.ocated bet n _the. upper.and | qwer . ends .of
hBET 4 e Bot PBed St Ahat o bnebart for CoPE L i
st geanstpasei Nglohibugin tuse Wibérbdebedo thhke dbumstT®Earfeet
sp ; quent |y passes through the re-entrained
Iigglfﬁlggﬁ%écti on nmenber and sone portion of the gas
stream passi ng through the fiber bed to the downstream
space ngyer apasses b R NG £8- s rRined hi dubth 44
col | ection nenber.43. A fijiher bed assenbly as set .
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collbestd dDvinBABethé st @anenaltiyedi 5&d shaped caddion where
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700 feet per minute.

w

46. A fiber bed assembly as set forth in claim 41
wherein the re-entrained liquid collection member comprises

at least one of a mesh pad and a baffle plate device.

47. A fiber bed assembly as set forth in claim 46
wherein the re-entrained liquid collection member comprises
both the mesh pad and the baffle plate device.

48. A fiber bed assembly as set forth in claim 47
wherein the mesh pad is located where the gas stream
velocity will be less than about 700 feet per minute in use,
and the baffle plate device is located where the gas stream

5 wvelocity will be less than about 1,500 feet per minute.

49. A fiber bed assembly as set forth in claim 41

wherein the re-entrained liquid collection member is



menber from an upper portion of the downstream space
in the interior of the tubular fiber bed. 44. A fiber
whea7aswenbl y as set forth in claim4l wherei np¢hES2007/060780
re-entrained liquid collecBson nmenber is |ocated
within the tubular fiber bed at a | ocati on where gas
streamvelocity in use wll be I ess than about 700
feet per mnute. 45. A fiber bed assenbly as set forth
in claim44 wherein, the re-entrained | u'g
ot AT e ADaR S | ST BEPEUOOF PRI (176 PabYI B Faesnan
besbait a ,[500atteot péremengas.stream velocity in use
will be between about 400 and 700 feet per mnute. 46.
A fiber bed assenbly as set forth in claim4l wherein
t he re-dhtr & figdelikpd @S@@mbéztmnrsaterf@grthcénpﬂ@ers 4§t
n f
A fi ré)ﬁe ?{ assen%&]p%g]ege?lfagg?hééﬁe@tg%% fe V\ﬁir ein
th%°?4$ﬁéhWW§FﬁeaaPl%ﬁﬁ9$mb8?F@%%¢¥n%QH9@Geréénb?|%ﬂ%¥een
boipottheomeshapads gmdeddie pbaf hil gu.dd at e device. 48. A
fiber bed assenbly as set forth in claim47 wherein
the nesh pad is | ocated where the gas streamvelocity
will be | ess than about 700 feet per minute in use.
and the baffle plate device is |ocated where the gas
streamvelocity will be |less than about 1,500 feet per
m nute. 49. A fiber bed assenbly as set forth in claim
41 wherein the re-entrained |liquid collection nenber
I sl ocated where gas streamvelocity in use wll be
| ess than about 1,500 feet per mnute. 50. A fiber bed
assenbly as set forth in claim49 wherein, the
re-entrained liquid collection nmenber is |ocated where
gas streamvelocity in use will be between about 900
and 1,500 feet per mnute.



