OFFICE DE LA PROPRIETE

INTELLECTUELLE DU CANADA t‘.

OPIC CIPO

PROPERTY OFFICE

(72) HAUSCH, Gail W., US
(72) THAMES, Donald, US

(12) (19) (CA) Brevet-Patent

(CANADIAN INTELLECTUAL

(11) (21) (C) 2,208,747
86) 1996/01/26
87) 1996/09/06
45) 2000/08/08

(73) Norton Chemical Process Products Corporation, US

1) Int.C1.°* BO1D 3/00
30) 1995/02/27 (08/394,986) US

54) JONCTIONS DE RIGOLES DE DISTRIBUTION

34) DISTRIBUTOR TROUGH JUNCTIONS

(57) Systeme de distribution de liquides présentant une
resistance ameliorée aux fuites que 1'on obtient en
boulonnant des rigoles a un bac de décantation al’aide de
brides mterieures (4) formees sur les rigoles (1) en
rabattant vers I'mntérieur les extrémites (4) des cotes et du
fond des rigoles, puis en soudant les extrémiteés ainsi
rabattues.

I*I Industrie Canada  Industry Canada

(57 A lhqud distribution system with 1mproved
resistance to leaking 1s provided by bolting trough
members to sump members using an internal flange (4)
formed on the trough members (1) by folding inwards
end portions (4) of the sides and bottom of the trough and
welding the folded-1n end portions.



CA 02208747 1997-06-25

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification © : (11) International Publication Number: WO 96/26778
B01D 3/00

(43) International Publication Date: 6 September 1996 (06.09.96)

(21) International Application Number: PCT/US96/01258 | (81) Designated States: AU, BR, CA, CN, JP, KR, MX, RU,
European patent (AT, BE, CH, DE, DK, ES, FR, GB, GR,
(22) International Filing Date: 26 January 1996 (26.01.96) IE, IT, LU, MC, NL, PT, SE).

(30) Priority Data: Published |
08/394,986 27 February 1995 (27.02.95) US With international search report.
Before the expiration of the time limit Jor amending the
claims and to be republished in the event of the receipt of
(71) Applicant: NORTON CHEMICAL PROCESS PRODUCTS amendments.
CORPORATION [US/US]; 3855 Fishcreek Road, Stow, OH
44224 (US).

(72) Inventors: HAUSCH, Gail, W.: 5497 Apple Ridge Circle,
Clinton, OH 44216 (US). THAMES, Donald; 2231 Combes
Avenue, Stow, OH 44224 (US).

(74) Agents: BENNETT, David et al.; Saint-Gobain Corporation, 1
New Bond Street, P.O. Box 15138, Worcester, MA 01615-
0138 (US).

(34) Title: DISTRIBUTOR TROUGH JUNCTIONS

(S7) Abstract 1

A liquid distribution system with im-
proved resistance to leaking is provided by
bolting trough members to sump members
using an internal flange (4) formed on the
trough members (1) by folding inwards end
portions (4) of the sides and bottom of the 3
trough and welding the folded-in end por-
tions.
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DISTRIBUTOR TROUGH JUNCTIONS

Background of the Invention
This invention relates to internal structures, often

referred to as "tower internals", that are used in vessels
employed in chemical plant and oil refineries for mass transfer
and heat transfer applications such as distillation,
fractionation, absorption, scrubbing, contacting, stripping and
guenching. It refers specifically to devices that distribute
liguids at the tops of such towers in such fashion that the
ligquid is evenly spread over mass transfer surfaces. Such
devices are commonly referred to as "sumps" or "troughs" and
their function is to channel liquid and distribute it as
uniformly as possible through perforations in the bottoms and
sides of the sumps or troughs. Sumps are main conduits for the
liquid and these usually distribute liquid to a series of
lateral channels branching off from the sump called troughs.
Where a tower has only one sump this usually extends all the way
across the diameter of a tower and thus can be anything from
about 1 meter to about 4 meters or more. Larger towers may have
two parallel sumps that extend along chords of the cross-section
of the tower and are shorter than the full diameter. This is
because the sumps need to carry a large volume of liquid and the
welght of this liquid can place excessive strains on the
structure.. The number of lateral troughs distributing liquid
from the sump depends on the éize of the tower but generally two
of three lateral troughs extend on either side of the sump.

In cross=-section sumps and troughs are usually U-shaped
though they may also have a V-shaped bottom. The sumps are
usually constructed 1in straight lengths making junctions,
particularly junctions with the lateral distributor troughs at
right angles to the line of the sump at frequent intervals.
Typically these have been made by welding a flange on to the end
of the lateral trough to be'joined to the sump. This then is
placed in register with an appropriate hole cut in the side of
the sump and the flange 1s bolted to the sump with a gasket
between the contacting surfaces to prevent leakages. This
arrangement has a number of problems in that the material of the

flange usually needs to be of a heavier gauge than the trough
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material to ensure the rigidity of the joint and prevent the
kind of flexing that can cause failure of the welds. Weld
fallure 1s also a problem because it leads to leaks and the need
for constant servicing of the distribution systen.

A further disadvantage of welding a heavy gauge flange to a
thin gauge trough is that this can lead to warping of the trough
material. In addition there is difficulty in securing full
alignment between the flange and the trough which is found to
be éritical to the ultimate liquid distribution characteristics
of the system of troughs and sump. In the past any failure to
align the parts correctly has led to increased manufacturing
rework costs or field installation costs. When the liquids
distributed in the system are corrosive, (as is common in the
refinery and chemical businesses), expensive non-corrosive
metals must be used. The elimination of the heavy gauge metal
flange and the reduction in the associated welding operations
that need to be performed leads to substantial cost savings with
no sacrifice in performance.

There 1s therefore a need to develop a trough jointing
system that does not involve expensive and extensive welding or
the use of heavy gauge flange materials to effect unions. Such
a system 1is provided by the present invention.

Description of the Invention

The present invention provides a distribution trough
adapted to be jolned to an element with a flat surface, said
trough comprising opposed containment walls and a trough bottom
joilining said containment walls at their lower extremities in
which at least one end of the trough is modified by the
provision of an internal flange within the trough adapted to be
bolted to the element to which the trough is to be joined.

The i1nternal flange, as the name implies, extends within
the trough from the containment walls and from the bottom to
form a continuous flange extending within the trough and at the
end thereof. The flange is preferably provided by forming right
angled inward deformations of a portion of each of the walls
adjacent the end and of the bottom of the trough between said
portions. However part or all of the flange can be provided by
welding one or more plates to provide an alternative to the

right angled inward deformations of the walls and/or bottom
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referred to above. Such a construction however does not take
full advantage of the opportunity to minimize the length of
welds at each joint.

It is understood that the invention is equally applicable
to the jointing of sumps with elements and that the term
"trough" when used to describe the invention is used in the
generic sense of a liquid conduit rather than in the particular
sense of the art in the context of which its use is described
herein.

The element to which the trough is to be joined may be
another trough having an end that has been similarly modified.
It may also be a sump with a suitable hole cut into a
containment wall in which case the modified end would be bolted
to the portion of the containment wall of the sump surrounding
the hole. The element may also be an end plate closing the
trough or sump at that end or a hole in the sump wall. It is
concelivable that the element can also be a piece of equipment
through which liquid is distributed to the trough system. Thus
the nature of the element to which the trough is joined does not
place any essential limitation on the present invention.

The inward bending of the containment walls and bottom of
the trough will normally be accompanied with a folding of a
portion of the material of the wall and bottom adjacent the
jJunction. This fold can be left projecting inside the trough or
it can be beaten flat against the wall or bottom. With typical
metal sheet material used in distributor troughs, such folding
is impractical and the material that would form the fold is more
preferably cut away before the metal is folded such that the
inwardly deformed sides and bottom meet in a manner that permits
them to be joined together in a leak proof manner. This can be
done using a sealant compound but more usually it is done by
welding if the material of the trough is metal. Thus the only
Joint in the flange trough structure that needs to sealed in a
leak-proof manner is internal to the trough. In this way the
welding of an external heavy gauge flange along the ends of both
containment walls and the trough bottom can be totally
eliminated.

Alternatively and often preferably the junction between the
containment walls and the bottom may be cut, the side walls
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folded inwardly and then the bottom folded inwardly such that it
overlaps the inwardly folded portions of the containment walls.
As will be obvious the order of folding can be reversed with
similar effect. 1In either event the lines of contact between
the containment walls and the upturned bottom must be
appropriately sealed, such as by weld lines.

The internal flange formed as described above can be
provided with holes adapted to receive bolts by which the
internal flange may be united to any desired element. Where the
other element is a main sump the bottom of the trough will
necessarily be at a lower level than the bottom of the hole in
the containment wall of the sump. Where two trough segments are
to be joined end to end, it may be desirable to provide further
holes 1in the contacting internal flanges to permit flow even
when the level of liquid in the trough does not surpass the
height of the flange.

The material from which the distributor trough is made is

R B
Uusudll

y metal and this junction technique is particularly well
adapted to such materials. It is conceivable however that
plastic materials could be used for some applications and these
too may be used in the present invention with thermo-deformation
or in situ formation of the inward flanges being substituted for
the techniques used with metals and the use of sealing compounds
replacing welding as the preferred sealing technique.

Drawings |

Figure 1 is a cross-section through a sump and trough joined in
the manner described in this invention. The cross-section is at
a level showing the aperture providing for communication between
the trough and the sump.

Figure 2 is an elevation view of the end of the trough shown in
Figure 1 before it is is joined to the sump.

Figure 3 is a side elevation view of the sump in Figure 1 before
the trough is attached.

Figure 4 is a cross-sectional view of a similar trough and sump
construction to that shown in Figure 1 with the difference that
the sump was provided for apertures for two trough connections,

one of which was closed by an end plate.

Description of the Preferred Embodiments
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The invention is further illustrated with reference to the
Drawings described above and to leak tests carried out on the
troughs.

Figure 1, shows a sump, 1, to which is attached a trough,
2. The open ends of the sump and trough are closed by end
plates, 3. The end plates are attached by bolts, (not shown) ,
to inwardly directed vertical tabs, 4, located at the ends of
the vertical walls of the trough and sump and to inwardly
directed horizontal tabs, 5, along the bases of the trough and
sump. Reference to Figure 2 will indicate that the tabs are cut
such that together two wall tabs and a base tab form a
continuous flange when the contacting edges of the tabs are
welded together along weld lines, 6. Similar flanges are

provided at either end of the sump and at the opposite end of
the trough.

Figure 3 shows the side of the sump before the end of the
trough shown in Figure 2 is attached thereto. An aperture, 8,
in the wall of the sump is designed to provide communication
with the trough when this is bolted in place using bolts
inserted through bolt holes, 7.

Flat end plates, 3, were bolted to the internal flanges at
the open ends of the sump and the trough.

The sump was 39.3 cm deep and 16 cm in width and 28.2 cm
long. The aperture communicating with the trough was 5 cm x 6.8
cm and the.trough was 14.6 cm wide, 38.1 cm deep and, on account
of the angled end had a greatest length of 54.4 cm and a
shortest length of 34.45 cm. The steel used for both end caps,
sump and trough was 16 gauge stainless steel. Since the
objective is to evaluate the integrity of the jointing system,
(that is whether significant amounts were lost as drips at the
joint locations), the usual perforations in the trough and sump
were absent. 1In other respects the materials and the joints
were exactly as would be used in a commercial system.

Before the bolts were épplied, the flange was sprayed with
glue and a gasket material was applied to the glued surface and
a second layer of gasket material was glued on top of the first.
Care was taken to ensure that adequate sealing of the gasket
material joints was accomplished. A screwdriver was used to
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open holes in the gasket material to permit passage of the
bolts.
The flanges on the ends of the trough were bolted to the

end plates using 1" x 3/8" bolts. The bolts at the bottom had
3/8" washers on both sides and all bolts were torqued to 14
ft.lbs and then re-checked. The bolts at the acute angle of the
closed end of the trough were cut down to fit the space.

The trough and sump were filled with water to saturate the
gaskets and then the system was filled to a depth of 35.6 cn.
After an hour the water level had dropped to 32.3 cm. This

amounted to a loss rate of only 0.00083 gallons/minute/foot of

joint. This is a very satisfactory performance for such a
structure.

The above experiment was repeated on a larger scale using
the structure shown in Figure 4. This structure had the same
arrangement of flanges, formed from welded-together vertical
flaps, 4, and base flaps, (not shown); end plates, 3, bolted
thereto; a trough, 2, bolted to a side wall of a sump, 1, around
an aperture, 8, 1n said sidewall allowing liquid to flow from
the sump into the trough. In addition a similar aperture in the
opposite wall was closed by an end cap. In Figure 4 the various
possible leakage points are identified as A, B, C, D and E. At
leakage points A and D the end plate was secured by eight bolts;
four along each vertical flap. At points B, C and E there were
S bolts; one being addéd along the base flap in each case,
(below the aperture in the case of leakage point E), to the four
along the vertical flaps, (or in two vertical lines of four on
either side of the aperture in the case of leakage point E).

This system was put together in the same way as was
described above in the testing of the system illustrated in
Figures 1-3.

In order to place the system under even more stress than
would be generated by filling the troughs with water, three two
cubic foot boxes were piled'on the trough at about 10 inches
from junction of the trough and the sump, (point "D" in Figure
4) , to provide a point load at D of 384 pounds. In this way the
integrity of the jointing system could be tested under more
extreme conditions than would conventionally be encountered in
use.
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In one hour the amounts leaked at each leakage point were
as follows:

A...435 ml. B...400 ml. C...675 ml. D...590 ml. E...675 ml.
This gave a calculated leakage rate of 0.000825
5 gallons/minute/foot of joint.

Since the dimensions of the structure were very much
greater than those in the previous example: (sump length 183 cm;
width 15.24 cm and depth 39.3 cm; trough length 183 cm; width

14.3 cm and depth 36.1 cm); this was a remarkably consistent and
10 excellent performance.
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CLAIMS

A distribution trough adapted to be joined to
an element with a flat surface, said trough
comprising opposed containment walls and a
trough bottom joining said containment walls at
thelr lower extremities in which at least one
end of the trough is modified by the provision
of an internal flange within the trough adapted
Lo be bolted to the element to which the trough
1s to be joined and formed by the inward

folding of the ends of the containment walls

and bottom of the trough.

A liquid distribution system which comprises a
central sump having walls and a bottom, said
walls being provided with a number of apertures
therein, and a plurality of troughs according
to Claim 1 attached to walls of the sump so as
Lo provide liquid flow paths from the sump to

the troughs through said apertures in the sump

walls.
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