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The present invention generally relates to an inproved
fi ber bed assenbly for the separation of |iquid
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particularly, it relates to a fiber bed assenbly
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f ropm tan dREASFH ST i nhSpidt@skbgliflasticizer 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 sclid aerosols, the collected
s0lid particulates are dissclved in, or flushed away by, a
liguid 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




drai ns down through the 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
descendi ng liquid stream and becone re-entrained in the
WO BPHEam as dropl ets. This probl emis parP¢ELPARPTp0780
severe at the bottomof a?vertically disposed fiber

bed since all of the liquid collected by the fiber bed
necessarily drains to the bottomand froma practical
st andpoi nt because of gas phase drag on the |iquid,
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to operate the fiber bed in a drier_ condition
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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.



formed of two or nore shorter sections that are stacked

one on top of the other to formthe fiber bed. A netal

pI ate is placed between adj acent sections in the st ack
orma barrier against mgration of liquid from

wé)e%'{’?’gﬂ"l nto the next |ower section and to Eg”[{y§2007/060780

liquid to flowradially aﬁby fromthe sections (and
out of the fiber bed). However in this arrangenent, it
is possible for the liquid to nove out of the fiber
bed to the discharge (i.e., downstream) face of the
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invention, a fiber bed assenbly generally conprises a

f|b r rally as set forth in the

prec g(g P%%rgﬁﬂmaber bed is supported by the

fi ber bédos& po tomndsge@ercaﬁ ltyte toxartiobhea vialder bed

opeﬂs%%lgs(ofgrhat Qgr 933 %ntlggaﬁﬁ\ 19368 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




through the fiber bed noving fromthe upstream space to

the downstream space. The fi ber bed conprises a

collecting fiber nedia and a pre-filter nedia on an
upstream side of the collecting fiber nedia.
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medi a and drai nage media di sposed general |y between
the collecting fiber nedia and the collecting fiber
| ayer. [0008] In yet another aspect of the present
invention, a fiber bed assenbly generally conprises a
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accorg e pfinciples the preesent I nvention
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construction; 1 IS an enl arged
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schéndt er bed 1s supported by the fib r bed support and
generally covers the wall c¢penings 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 ¢f the tubular fiber
bed.
[0009] Other cbjects and features will be in part
apparent and in part pointed out hereinafter.
BRIEF DESCRIPTION QF THE DRAWINGS




section simlar to Fig. 3, but taken at the bottom of
the fiber bed assenbly; [0014] FIG 5 is an enl arged,
fragnentary, schematic section of a fiber bed assenbly
of anot her enbodi nent taken generally in the mddle of

WOROFBYEP bed assenbl y; [0015] FIG 6 is a pBrYperopieserso

of a mst eliminator wth% portion of a tank thereof
broken away to show a fiber bed assenbly of another
configuration. [0016] Corresponding reference
characters indicate corresponding parts throughout the
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[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 gasvstreams having a
liquid aerosol content (especially, but not limited teo,
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 1id 5 sealingly attached to the tank to




has a generally tubular shape with a cl osed bottom and
an open top. The filter bed assenbly 19 is sealingly
nmounted on the nounting plate 7 so that an open top of

the filter bed assenbly is in reglstratlon
w@eﬁf”é?”?’?ﬁl e 13 of the rmuntl ng pl ate. c]\é\%#ﬁz%?f%ws"

fromthe | ower chanber 11%o0 the upper chanber 9

unl ess it passes through the fiber bed assenbly 19.

The nmounting plate 7 supports the filter bed assenbly
19 within the tank 3 so that the filter bed assenbly
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external drain pipe 21 near the bottom of the tank
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asserrb orward ow m st el i mnator
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drain tube 25A, a circular bottom plate 25B, a
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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
aeroscl 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 dissclved solids that are
collected in the bottom of the tank.

[0019] The illustrated mist eliminater 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}.



t hrough drain pipe 21. Aliquid level in the bottom of
tank 3 provides a gas seal to allow collected liquid in
the fiber bed assenbly 19 to drain through drain tube
he bottom of tank. [0021] An inner reen. an
ghz iFﬁzgscreen (generally _indicated at 27 gﬁﬂ%§@9%MSﬂw
respectively) extend up frdm the bottom plate 25B to
the nounting plate 7 and are concentrically arranged
inradially spaced relation. Collectively, the inner
and outer screens 27, 29 constitute a wall in the
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framidingrseope of the present invention. The inner and
outer screens 27, 29 are of a %enerally mesh
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|nd|cated at 0 fiber bed assenbly
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and co¥Frs the opeglngs in the screens so that the gas
st rgmPen “Cfirough the fiber bed to nove from

t he eXtQDDBI]SQﬂCEnﬁE} sgré@uUndidngn ovuter 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




the fiber bed assenbly to the core interior space 31
within the fiber bed assenbly (see Fig. 1). The fi ber
bed 35 is generally tubular in shape and operatively

e opposite ends to the nounting pl
“@H@bﬁgWﬁ%n1 plate 25B of the drain leg 25 |ﬁ£§n§%@§ﬁMH%0
known to those of ordinary skill in the art so that
gas does not bypass the fiber bed in flowing fromthe

exterior space 33 in the tank 3 to the core interior
space 31. [0023] Referring nowto Figs. 3 and 4, the
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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 generally). 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 coliecting fiber media 39

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




assenbly 19. Figures 3 and 4 illustrate the sections
schematically to show the conposition of the fiber bed
35 Gaps shown between the fiber bed 35 and i nner
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of the fiber bed. However? they appear for ease and
clarity of illustrating di sti nct conmponent s and
pat hways of coll ected quui d. For purposes of this
descri ption references to "downstream side" and
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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 compcnents 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,




uni form bed voi dage of from about 85 to 98 percent. The
nmean fiber dianmeter and the bed voi dage are preferably
sel ected so that at design gas velocity and aerosol
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overd1aRPLi%, that at design gas velocity and aerosol
loading, the media will not flocd with the collected liquid
phase and the residual saturation of the media against gas
phase drag of the liquid phase R, is less than the residual
saturation against gravity drainage of the liquid phase
(Rg) . Residual saturation against gas phase drag (R,) 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 (Rg) 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.S5. Patent No.




regi ons 47 defined by the channel strips 45 and are
i nter posed between the adjacent, overl apped channe
strips in the overlapping regions. The material of the
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about 20-35 mcrons fornmed to a substantially uniform
bed voi dage of fromabout 85 to 99 percent. The nean
fi ber dianmeter and the bed voidage are preferably

sel ected so that the residual saturation of the nedia
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Co'iﬁ%gibggeéiggﬁﬁeggd{ﬁé 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 cculd be made of the same or
different drainagé 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




39 operates with less liquid in the interstitial void
space wthin the collecting fiber nedia. Anong the
benefits of this enbodi ment of the invention is a

inre- entrainment of liquid and/o
?“H‘c;{y“ Rptured by the fi Sgr bed 35. This igci@]ﬁ#@]\’/@’s”
Mﬁth arelatively small ssure drop through the m st
fi ber bed assenbly 19. Mreover, efficiency in the
col l ection of submicron particles is inproved because
the collecting fiber media 39 operates drier. [0029]
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within the c¢ollecting fiber media. Among the benefits of
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this embodiment of the invention is a reduction in re-
entrainment of ligquid 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 198.
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 fiker bed 35 and extends to a height that is
about one third of the way up the fiber bed. 1In this
embediment, the top ¢f the drainage insert 59 might be




the fiber bed 35 where it is needed to handle the
higher liquid flux fromthe liquid that drains from
higher above in the fiber bed and collects in a | ower

Mr@géof the fiber bed. Another advant age, @P%ﬂgﬁ‘m@#s“

insert 59 is realized if the | ower
the collecting fiber medi al> 39 of the fiber bed 35
i ncl udes areas of |ow packing density. In that case,
the drainage insert 59 will help to reduce |oca
re-entrainment caused by higher gas velocity flow ng
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the fiber bed 35 where it is needed to handle the higher
liquid flux from the liguid 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 39 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 wvelccity
flowing preferentially through areas of low packing density
in the collecting media 39.

[0030] Still referring to Fig. 4, an annular veil &7

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.




becom ng re-entrained in the gas flow. A simlar
construction including a veil (or "baffle plate") is
shown in U S Patent No. 4,053,290, the disclosure of

\‘mogg]a:ofof_,oinncor por at ed _herei n by ref_erence. £@§%0%0780

al guard agai nst re-entrainnent,
re-entrai nment insert (broadly, "a re-entrainnment
liquid collection nmenber”), which can be selected from
a famly of comon inpaction devices is |ocated at
| east partially in the core interior space 31 of the
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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. 4,053,280, the disclosure of which 1is
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



may be re-entrained, is the lower part of the fiber
bed. This is because liquid flows dowward within the
fi ber bed 35 under the influence of gravity and tends

to accumil ate at the bottom Liquid captured by the
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drain pad 69 and thence ol of the fiber bed assenbl y
19 through passage 25C. Preferably, the mesh pad 73
causes an additional pressure drop of |ess than one
inch of water columm. The slight increase in back
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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 ¢f the insert into the drain pad 69 and thence
cut 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




mesh pad 73" in the interior core space 31'. The
conbi nation of the nesh pad 73" and chevron 75" all ows
hi gher operating core gas velocities and provides for
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It will be understood that the nesh
coul d be placed against t A& chevron 75' even t hough
that may place the nesh pad out of its optiml core
gas velocity operating range. In that case, the nesh
pad 73" would act as a pre-filter or precoal escer for
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as ;Mere 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 757.
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reach the primary collectlng flber media 139, keeping it

drier. The pre-filter media 140 comprises collecting fiber
strips 142 collectively forming a collecting fiber laver.
The pre-filter media 140 further comprises drain strips 144
ccllectively 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 substantizlly 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 aerecsol loading the media
will not flood with the collected liquid phase and the
residual satﬁrétion of the collecting fiber strips 142

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




besi des the drain strips 144. These other |ayers could
extend the full height of the fiber bed. In use, the
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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 cther layers (not shown)
besides the drain strips 144. These other layers could
extend the full height of the fiber bed. 1In use, the
collecting fiber strips 142 capture liquid and wetted
soluble sclids from the gas stream. The c¢ollecting 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



each strip may include nultiple |ayers of material. A
| oner edge margi n of each collecting fiber channe
strip 150 overl aps an adj acent post-filter collecting

form ng an overlapping region 1
W 29@?&{0%& media 141 furi(per i ncl udes postﬁ(fzr/pg&%mm?so

dral n strips 154 generally ™ di sposed on a downstream
side of the post-filter collecting WO 2007/ 130705
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fiber media 139. The post-filter collecting fiber channel
strips 130 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 cut 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 overléps 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



| oner ends of the drain strips. There, the liquid drips
out on the downstream side of the collecting fiber
nmedia. Allowing the liquid to drip out of the drain
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Addi tional structure, such as the drainage insert 59,

drain pad 69 and re-entrainnent insert 73 of the fiber
bed assenbly 19 of the first enbodi nent may be used in
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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
tc avoid oversaturating the fiber channel strips 150, the

drain strips 154 or the drain layers 156.
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of the gas stream is greater than about 100 mg/ft3. It is
believed that reduction in emissions of mist and wetted
soluble solids are greatly reduced. In 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



What is clained is: 1. A fiber bed assenbly for a fiber
bed m st elimnator wused to renove aerosols and/or
wetted soluble solids froma noving gas stream the

f d assenbly conprising: a fiber bed
ﬁigﬁﬂﬁﬁg)mall defini ng an gfstrean1space 8@88ﬂ$wmmmo

downstream space, the wall “T ncl udi ng openlngs t herein
to permit the gas streamto nove generally freely
through the wall fromthe upstream space to the
downstream space; a fiber bed supported by the fiber

bedssupRe! triand gﬁa%@de\ﬁtscgﬁ/@@cmew@ Wk 199@1@ ngs
so that .the gas stream passes through the fiber bed
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strips, Bortlons of the drain strips being disposed in
the ovel bl ntheregpéngdupictanedanee chahbPrRlPrssePps. 5.
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"down”, "inner", "outer" and cther orlentatlonal terms is

made for convenience, but does not require any particular
orientation ¢f 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.
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7. A fiber bed assenbly as set forth in claim4 wherein
there are nmultiple drain strips having portions
di sposed in 24 the overlapping regi on between adjacent
channel strips. 8. A fiber bed assenbly as set forth in
claim7 wherein the channel strips are nade of a
materi al that has a residual23 saturati on agai nst gas
phase drag of the liquid phase (R,) less than its
residual saturation against gravity drainage of the
Whaguie phateedRBy: 9. A fiber bed assenbly as set forth
in claim8, wherein R, of the channel strips is about
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downstream space. 15. A fiber bed assenbly as set forth
2 rAcl dien Ilecrasinblyt ke setedorained Filguindl cehéeetinohe
dreieye congira sesrtharesionppadesl@raAnbgbetl apeds asseabty
g@ses®l 1 ot ha idowrlsimeatb silder eifnththehaanebt & ar pel.
[iquid collection nenber further conprises a baffle
3 Pl 2t e klevicey lpcated oenerll ¥odewnshr eams Qf o thger 8BSt he
df@gkage 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, poertions of the
drain strips being disposed in the overlapping regions
between the channel strips.

5. A fiber bed assembly as set forth in claim 4 wherein
lower ends of at least some of the channel strips are
arranged over portions of the drain strips whereby liguid
draining from the channel strips is received into the drain
strips.

6. A fiber bed assembly as set forth in claim 5 wherein the
drainage media comprises at least one drainage laver
extending substantially the full height of the fiker bed,
and wherein portions of the drain strips engage the
drainage layer.

7. A fiber bed assembly as set forth in claim 4 wherein
there are multiple drain strips having portions digposed in




17. A fiber bed assenbly as set forth in claim14
wherein the re-entrained |iquid collection nenber
conprises a 25 baffle plate device. 18. A fiber bed
assenbly as set forth in claim12 wherein the fiber
bed is generally tubular in shape having upper and
| ower ends, and wherein the downstream space is at
| east partially located in an interior of the tubular
fiber bed, the fiber bed assenbly further conprising a
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13. A fiber bed assembly as set forth in claim 12 wherein
the veil is located generally on a downstream side of the

drainage media.

14. A fiber bed assembly as sef forth in claim 12 further
comprising a re-entrained liguid collection member located
in the downstream space.

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

l16. A fiber bed asgsembly 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 c¢laim 14 wherein
the re-entrained liquid collection member comprises a




bed, the fiber bed assenbly further conprising a re-
entrained |iquid collection nenber |ocated in the
downst ream space on the interior of the tubular fiber
bed between the upper and | ower ends of the tubul ar
fiber bed so that some portion of the gas stream
passing through the fiber I#d to the downstream space
subsequent|ly passes 26 through the re-entrained liquid
col l ecti on nenber and sonme portion of the gas stream

bpagsenglatbe odghitcde fiber bed to the downstream space
never passes through the re-entrained |iquid
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|n cIa|n125 wherein the drai nage

medi a conprlses draln strips, portions of the
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.

23. A fiber bed assembly as set forth in claim 1 wherein
the fiber bed is generally tubular in shape having upper
and lcwer 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




drain strips being disposed in the overl appi ng regions
between the collecting fiber material strips. 27.

fi ber bed assenbly as set forth in claim26 wherein

| oner ends of the drain strips are located in the
over | appi ng regi ons of adjacent collecting fiber

material strips and are ex@ssed to an upstream side of
the fiber bed. 28. A fiber bed assenbly as set forth

in claim27 wherein the fiber bed further conprises a
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I ber bed so that sone portion of the gas stream
EggsilggbéPng haéggﬁbly as set forth in claim 24 wherein
the collecting fiber material strips are arranged to define
overlapping regions in which one of the collecting fiber
material strips overlaps an adjacent one of the ccllecting
fiber material strips.

26. A fiber bed assembly as set forth in claim 25 wherein
the drainage media comprises drain strips, portions of the
drain strips being disposed in the overlapping regiocns
between the collecting fiber material strips.

27. A fiber bed assembly as set forth in claim 26 wherein
lower ends of the drain strips are located in the
overlapping regions of adjacent collecting fiber materizl
strips and are exposed to an upstream side of the fiber
bed.

28. A fiber bed assembly as set forth in claim 27 wherein
the fiber bed further comprises a post-filter media
disposed generally on a downstream side of the collecting
fiber media.



fiber bed to the downstream space subsequently passes
through the re-entrained liquid collection nenber and
some portion of the gas stream passing through the
fiber bed to the downstream space never passes through
the re-entrained liquid collection nmenber. 34. A fiber
bed assenbly as set forth ii7claim 33 wherein the
re-entrained liquid collection nenber is generally
di sk- shaped and separates a | ower portion of the
downstream space in the interior of the tubular fiber
2penbef ibeonbedh aspperlpad ismt dorthe idowdgtimedfh wpacein
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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.

34. A fiber bed assembly as set forth in claim 33 wherein
the re-entrained liguid collection member is generally
disk-shaped and separates a lower portion of the downstream
space in the interior of the tubular fiber member from an
upper portion of the downstream space in the interior of
the tubular fiber bed.

35. A fiber bed assembly as set forth in claim 33 further
comprising a drainage insert located downstream of the
fiber bed.



tubul ar fiber bed, the fiber bed conprising a
collecting fiber nedia and a pre-filter nedia on an
upstream side of the collecting fiber nedia, the
pre-filter nedia including a |ayer of collecting fiber
nmedi a and drai nage nedia disposed generally between
the collecting fiber nedia @8d the collecting fiber
| ayer, the fiber bed assenbly further conprising a
re-entrained liquid collection nmenber |ocated in the
downstream space on the interior of the tubular fiber
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bed m st elimnator wused to renove aerosols and/or
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to permit the gas streamto nove generally freely
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a layer of collecting fiber media and drainage media

disposed generally between the collecting fiber media and
the collecting fiber layer, 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 subseguently
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.

40. A fiber bed assembly for a fiber bed mist eliminator
used to remove aerosols and/or wetted scluble solids from a
moving gas stream, the fiber bed assembly comprising: a
fiber bed support having a wall defining an upstream space



direction the gas stream passes through the fiber bed.
41. A fiber bed assenbly as set forth in claim40
wherein the re-entrained liquid collection nmenber is
| ocated between the upper and | ower ends of the
tubul ar fiber bed so that sonme portion of the gas
stream passi ng through the 20 ber bed to the downstream
space subsequently passes through the re-entrained
liquid collection nenber and sone portion of the gas
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PELE o the gas s S5 e E pa551n% through the fiber bed to
the downstream space never passes through the re-entrained

liguid ceollection member.

42. A fiber bed assembly as set forth in claim 41 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 member from an
upper portion of the downstream space in the interior of
the tubular fiber bed.

43, A fiber bed assembly as set forth in claim 40 wherein
the re-entrained liquid collection member is located within
the tubular fiber bed at a location where gas stream
velocity in use will be less than about 700 feet per
minute.

44, A fiber bed assembkly as set forth in c¢laim 43 wherein,
the re-entrained liquid collection member is located within
the tubular fiber bed at a locaticn where gas stream
velocity in use will be between about 400 and 700 feet per



48. A fiber bed assenbly as set forth in claim40
wherein the re-entrained liquid collection nenber is

| ocated where gas streamvelocity in use will be |ess

than about 1,500 feet per mnute. 49. A fiber bed

assenbly as set forth in claim48 wherein, the

re-entrained liquid collectid® nenber is |ocated where

gas streamvelocity in use will be between about 900

and 1,500 feet per mnute. 50. A fiber bed assenbly
miouta. fi ber bed mist elimnator used to renove

aerosols and/or wetted soluble solids froma noving
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drai nage | ayers extend substantially the full height of
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54. A fiber bed assenbly as set forth in claimb53
S&heﬁeﬂb L Vel £ af, gl %at%ﬁbégnﬁ ESE{? &D%ﬂf‘ﬁétor
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moving gés stream, the fiber bed assembly comprising: a
fiber bed support having a wall defining an upstream space
and a downstream space, the wall including cpenings therein
to permit the gas stream to move generally freely through
the wall from the upstream space to the downstream space; a
fiber bed supported by the fiber bed support and generally
covering the wall copenings so that the gas stream passes
through the fiber bked moving from the upstream space to the
downstream space, the fiber bed comprising collecting fiber
media and drainage media located on a downstream side of
the fiber media, the drainage media comprising drain strips
along the height of the fiber bed, the drain strips being
arranged to define overlapping regions in which one of the
drain strips overlaps an adjacent one of the drain strips.

51. A fiber bed assembly as set forth in claim 50 wherein
the drainage media further comprises drainage layers
located generally on a downstream side of the drain strips.




draining fromthe channel strips is received into the
drain strips. 55. A fiber bed assenbly as set forth in
cl ai m 54 wherein the drainage nmedia conprises at |east
one drai nage | ayer extending substantially the ful

hei ght of the fiber bed, and wherein portions of the
drain strips engage the draiilage | ayer. 56. A fiber bed
assenbly as set forth in claimb50 further conprising a
vei|l | ocated %enerall on a downstream side of the
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for use in draining liquid fromthe fiber bed at the
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downstream space. 59. A fiber bed assenbly as set forth
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pad. 61. A fiber bed assenbly as set forth in claim58
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fiber bed, the fiber bed assenbly further conprising a
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drain pad located on a downstream side of the veil for use
in draining liquid from the fiker bed at the bottom.

57. A fiber bed assembly as set forth in claim 56 wherein
the veil is located generally on a downstream side of the
drainage media.

58. A fiber bed assembly as set forth in claim 56 further
comprising a re-entrained liguid ccllection member located
in the downstream space.

59. A fiber bed assembly as set forth in claim 58 wherein
the re-entrained ligquid cellecticon member comprises a mesh
pad.

60. A fiber bed assembly as set forth in claim 59 wherein
the re-entrained liquid collection member further comprises
a baffle plate device located generally downstream of the
mesh pad.

€1. A fiber bed assembly as set forth in claim 58 wherein
the re-entrained liquid collection member comprises a




so that sone portion of the gas stream passing through
the fiber bed to the downstream space subsequently
passes through the re-entrained liquid collection
menber and sonme portion of the gas stream passing

t hrough the fiber bed to the downstream space never
passes through the re-entraid@ed I|iquid collection
menber. 63. A fiber bed assenbly as set forth in claim
62 wherein the re-entrained liquid collection nenber
basf fenetalie ydewiek- shaped and separates a | ower portion
of the downstream spaced in the interior of the
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65. A fiber bed assembly as set forth in claim 64 wherein
the drainage insert comprises at least cne drainage insert
layer and a support for holding the drainage insert layer.

66. A fiber bed assembly as set forth in claim 56 further
comprising a drainage insert located downstream of the
fiber bed.

6€7. A fiber bed assembly as set forth in claim 50 wherein
the fiber bed is generally tubular in shape having upper
and lower ends, and wherein the downstream space is at
least partially located in an interior cf the tubular fiber
bed, the fiber bed assembly further comprising a re-
entrained liquid ccllecticon 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 gpace subsequently passes




used to renove aerosols and/or wetted sol uble solids
froma noving gas stream the fiber bed assenbly
conprising: a fiber bed support having a wall defining
an upstream space and a downstream space, the wal
i ncludi ng openings therein to permt the gas streamto
nmove generally freely througd the wall fromthe
upstream space to the downstream space; a fiber bed
supported by the fiber bed support and generally
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69. A fiber bed assembly as set forth in claim 68 wherein

the re-entrained liquid collection member is generally
disk-shaped and separates a lower portion of the downstream
space in the interiocr of the tubular fiber member from an
upper portion of the downstream space in the interior of
the tubular fiber bed.

70. A fiber bed assembly for a fiber bed mist eliminator
used toc remove aerosols and/or wetted soluble solids from a
moving gas stream, the fiber bed assembly comprising: 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; a
fiber bed supported by the fiber bed support and generally
covering the wall openings so that the gas stream passes




covering the wall openings so that the gas stream

passes 34 through the fiber bed noving fromthe
upstream space to the downstream space, the fiber bed
conprising collecting fiber nedia and drai nage nedi a

| ocated on a downstream side of the collecting fiber
medi a, the fiber bed being génerally tubular in shape
havi ng upper and | ower ends, and wherein the
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baffle plate device is |ocated where the gas stream

7¥el bef tewiped besdamsl it Iven sesodorth500 FéatmpdP whaueen
the re-entrained liquid collection member comprises both

the mesh pad and the baffle plate device.

72. A fiber bed assembly as set forth in claim 71 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
velocity will be less than about 1,500 feet per minute.



