Vacuum vessel for treatnment of oils The present
invention relates to a vacuun1ves§el for continuous or
W@ 0vba st nuous treatnment of oils
deodori zation, which vessel conprises spaces through
which the oil to be treated is brought to pass, neans

i'n connecti oPCTREI006/000502

to heat or cool the oil in the formof U tubes,
per forat ed oioﬁs arranged  at. the bottom of said spaces
to L5 Veeelin gaiment of Qil§ oi 1, which vessel has

a connection to a vacuum source and whi ch spaces in
the vessel are arranged such that the oil passes

t hr'pughpreseny ﬁﬁ/@ﬁ_‘tiohyre%%‘éitb)/a 95@u6n§‘9§§%89f0?rc€3ﬂn@g19ﬂ§ or semi-

medi um passi ng said U-tubes is arrange o0 be
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sulsdidmile wHiclovesbel has a Joesectoi 36 AeacuAVEFceRd which
boi ling point than the different triglycerides, which
corfRacas 8 theevessiah ase @rrange sdehdbet e oilrpasses through the

carrijed,throu under ,vaguum 1-20_ nmbar and the renoval .
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agitation of the oil and pronotes heat transfer and
makes.the renmoval of the unwanted substances easier.
VaQeh asmssin vepsbkiardeenthuent offatiyeoils i desaybéd fislsexample

of i 'é|§ Oa'}]éjﬁl f()%t2SB1. When producing consumer products as edible oils

der to Tenobve contam nan

VR 2 {Gatind-p08ing daedyina passigigaid U-tubes

out of different vegetable or animal oils deodorization is a part of the

refining process. During the deodorization the oil is heated to a high

- temperature 180 — 275 °C in order to remove contaminants and

unwanted substances from the oil. These substances have a lower
boiling point than the different triglycerides, which constitute the edible oil.
The deodorization is carried through under vacuum 1-20 mbar and the
removal of the volatiles is facilitated by adding stripping gas to the oil. The
stripping gas may consist of an inert gas or steam. The stripping gas
ensures agitation of the oil and promotes heat transfer and makes the

removal of the unwanted substances easier.

Vacuum vessels may be used for treatment of many kinds of oils and fats
including mineral oil.

For many types of oils it is useful to heat the oil under vacuum with

addition of stripping gas during a prétreatment step prior to the



including mneral oil. For many types of oils it is
useful to heat the oil under vacuum w th additi on of
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t hedeodori zation in order to renove the dissolved air

and that hinder an oxidation of the oil. The

deodorized oil is also in many cases subjected to a
further treatnent with injection of stripping gas
dudengosizationlin amdeuto nerabivedhefdissolved aieaddrthadhinder an

ste e vessel, is specially adapted for exchangi ng
he8 mﬁg ﬁ?h%%ning and outgoing edible oils in
deodori zing and physical refining plants. The incom ng
oil to the deodorizing colum is heated by outgoing
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the invention is to increase“the efficlency of

hewithdrigtdiogeobstripparg gbe duringaac‘sutm&!tahrmmS@mimg after the
cooling mediumwhile Iimting the size of the vacuum
veg%ﬂonﬁ’ﬁ'@n SteRchi eved in that the U-tubes for

heating or cooling nediumare arranged in such a way

in said spaces that the flow of oil is counter-current
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t he vessel and at’ a nu er o are arrange

i nand @utgoingpedible bilgmd dle@db@i\zmgibndepmmbah@ﬁmmg plEnts: The

vacuum vessel according to the invention may wt
admﬁmgg ijﬁ@pthesdeadonélagthiumn Byheatsd by)amtgomgronl under
the_ oil e treated | the vessel . According to a

pr@‘é‘”’@c@ BargfﬂﬂtCQﬂ Q1S vacuum vessel according to

the invention there are two | ayers of spaces for oil
There is an inlet for the oil to an upper part of the

uppke dimysfthenidvantiontis ¢b iheeakbehe efficiency of the heat exchiange
between the oil and the heating or cooling medium while limiting the size
of the vacuum vessel. This is achieved in that the U-tubes for heating or
cooling medium are arranged in such a way in said spaces that the flow
of oil is counter-current to the flow of heating oricooling medium all
through the vessel and that a number of U-tubes are arranged in groups,

parallel and in rows above each other.

The vacuum vessel according to the invention may with advantage
comprise at least one layer of spaces for the oil to be treated in the
vessel. According to a preferred embodiment of the vacuum vessel
according to the invention there are two layers of spaces for oil. There is
an inlet for the oil to an upper part of the upper layer and an outlet for the
oil in a lower pért of the lower layer. There is also a channel connecting a
lower part of the upper layer to a higher part of the lower layer. This
channel may advantageously be situated on the outside of the vacuum
vessel. If so is suitable the vessel may contain three or more layers of

spaces.



oil in a lower part of the |lower layer. There is al so
a channel connecting a |ower part of the upper |ayer
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advant ageously be situated on the outside of the
vacuum vessel . If so is suitable the vessel may
contain three or nore |ayers of spaces. The | ower part
of the vessel has preferably a square-shaped or

r ecirhadoW&r plawt of thie Vessdlehawp pesfesaloly a sggareLSﬁaped or
(bend % In_the veisel there are with advant age
chatfangular fermaphile the yppes sigeisceurved (hendad)m each
other in order to create a |long path for the oi

t hrough the vessel. The channel plates are firmy
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and are pr ovid an opening 1 n one
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Erow ded in an end firmy connected to a first sid
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course I't 1S pOSSI ain the desirable
counter-current flow in some other ways within the
scope of the invention. On the outside of the first

toeendbewchamsslgblatdetreraerarehwalie fismlywbahected to said first
side of the vess'él'and ending at a distance from the a second side. These
walls are situated between the legs of the U-tubes. This arrangement of
the walls in relation to the channel plates make it possible to obtain a
counter-current flow of the oil in relation to the héating or cooling medium.

Of course it is possible to obtain the desirable counter-current flow in

20 some other ways within the scope of the invention.

On the outside of the first side of vacuum vessel there are headers, which
define inlets to distribute the heating or cooling medium into the U-tubes

and outlets to collect the heating or cooling medium after passage of the

25  U-tubes. By arranging different headers for the inlet and outlet to each

30

group of U-tubes it is easier to seal each header due to the smalier
covers. The smaller covers mean that there is less critical machining for
the gasket surface, lower risk of warp and a better choice of gasket
material. This is important for preventing leakage of oil during operation,

but also for preventing entry of air during stock-change.



define inlets to distribute the heating or cooling
mediuminto the U tubes and outlets to collect the
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U-tubes. By arranging different headers for the inlet

and outlet to each group of U-tubes it is easier to

seal each header due to the smaller covers. The
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mediumis made to flow through the ‘U-tubes in all _
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space for qil depends on the desired capacity of the
C\'/té(s‘get}‘e YR vesselt ween t he channel plates in

the upper |ayer of spaces are suitably hollow in order

to create a connection between a vol unme above the oil
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the inventjon is preferable made up by thin el ements,
ba&‘?&l 'aﬂbegﬂwﬁww and&a voling akoyedhewihtthenuppen layer of
rel

[ : her the structuyre of the
v oSE2PER WRIHT S Sl TS ARt eRIE T YRS soukit souree
to the invention may be used for preheating fatty oils,
to be deodorized by already deodorized oil and
sulljhecvacuursaiessid adoordied toi thetinventiontiy erefarapidBitide up by
i trippin as.
WI ttrﬂnseklreIrnloelonlts,(‘:’ bgfﬂes and channel plates, which are arranged in such

relation to each other that the structure of the vessel is self-supporting.

The vacuum vessel according to the invention may be used for
preheating fatty oils to be deodorized by already deodorized oil and

subjecting said deodorized oil to a further treatment with stripping gas.

A preferred embodiment of a vacuum vessel according to the invention

is described in more detail with reference to the attached drawings.

Fig. 1 shows a pérspective drawing of the vacuum vessel,

fig. 2 shows a perspective drawing of the vacuum \)essel as seen from a
point of view, where the front side has been removed,

fig. 3 shows another perspective of the drawing of fig. 2.

fig. 4 shows a horizontal cross-section of the vacuum vessel |

and fig. 5 shows the front side of the vacuum vessel and the groups of U-
tubes.



A preferred enbodi rent of a vacuum vessel according to
the invention is described in nore detail wth
wo efoenessc® to the attached drawi ngs. Fig. 1 sheomSE2006/000502
per spective drawi ng of the vacuumvessel, fig. 2 shows
a perspective drawi ng of the vacuum vessel as seen
froma point of view, where the front side has been
renoved, fig. 3 shows another perspective of the
drawing of fig. 2. fig. 4 shows a horizontal
cross-sectiqn of the vacuum vessel and fig. 5 shows
t hel he @mpbedimentrofithe vastiumvessekll shawn m;flgr durs sn elongated
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there is a nnection 7 to a vacuum source, There, ar
ol SONRARS! e e stircas Rete BEe alsothreersightglasses 8.
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coql i ng nmedi um over the oup of U-tubes. At the other
Sﬂtﬁr%@f@ glsed@adaisi’ k?ﬂfmstrwqtm heabeating orsoslingenedium

ing steam and further
@W%rgﬁS§§§§B#%QJ53$% pP Igyer or deck. In fig. 2
there IS shown the spaces 12, 121 through which the

oil to be treated flows as well as the inlet 3 for the
oi At theethet eadtafribetvesset$isel sthywn in the drawing) there are

15 sparging pipes for stripping steam and further sight-glasses for a lower

layer or deck.

In fig. 2 there is shown the spaces 12, 12" through which the oil to be
treated ﬂdws as well as the inlet 3 for the oil. The oil enters the vessel by

20 way of the inlet 3, flows along the long-side of the vessel and returns
through space 12" to the first side 2 of the vessel. The oil is then directed
to the next space 122 through the opening visible in the channel plate

between 12 and 12! and flows again to the other side of the vessel. In

each space for the oil there are legs of a group of U-tubes 13 for heating
25 or cooling the oil to be treated. The spaces for oil are arranged in two

layers or decks 14 and 15.

The spaces for the oil 12, 12*, 122 are shown more clearly in fig. 3. There
are longitudinal channel plates 16, 16" separating spaces 12 and 12" from

30 spaces 122 and the next space and so on. These channel plates extend



way of the inlet 3, flows along the |ong-side of the
vessel and returns through space 121 to the first side

wQ206/1145¢7 vessel . The oil is then firected to PCEBSEE®HEE/000502

space 122 through the opening visible in the channe

pl ate between 12 and 121 and flows again to the ot her

side of the vessel. In each space for the oil there

are legs of a group of U tubes 13 for heating or
codromgthehiérsdi2 tot thebsedorhsitlk offtie vpaselsarhdareifimiy eonnected
arran ed in tw |ayers or decks 14 and 15. The spaces
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chddgisean theleassof Ua’tUthSetf@mdareoma%ﬂéd 166 fmhndey connected
first,side, In this draw n t ends
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the walls 19 to provide a connection between t

volawauge 2Bakovartheoll in thé hpperiayer asteffhéalcﬂnmeiZB; is
vol unme 23 above the oil in the_ upper |layer 14. The ]
voc@raested to the vacuum source. The grey arfows show the connection

between the Iowefmost volume 22 and the vacuum connection 7.

As described earlier the oil to be treated enters .through the inlet 3 and
flows forwards and backwards until it reaches the last space in the upper
layer, where there is an opening in the bottom 21 cooperating with an
internal outlet 24. The way for transporting the oil to the lower layer of
spaces will be explained later. The oil is transported to the uppermost
space of the lower layer (to the left in the drawing) and flows forwards
and backwards through the spaces until it reaches the outlet 4 for treated

oil.

Fig. 4 shows how the groups of U-tubes are arranged in the spaces 12,
12" and 122 The spaces 12 and 122 are separated by the channel plate
16, which channel plate is firmly connected to the first side 2 and the
second side 25. Between the legs of the group of U-tubes in the lower



connected to the vacuum source. The grey arrows show

t he connection between the | owernpst volune 22 and the
W@ awaamseonnecti on 7. As described’earlier theP@i/SE2006/000502

be treated enters through the inlet 3 and fl ows

forwards and backwards until it reaches the |ast space

in the upper |ayer, where there is an opening in the

bottom 2 1 cooperating with an internal outlet 24. The
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spaces be ex ter. The ojl is transported
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t hrough the spaces until it reaches the outlet 4 for
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are arranged i'n the spaces 12, 121 and 1 e spaces
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the oil. Qutside the vessel there are neans to
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o) SISt WU R S coolng
| ayeediumhe arrows show how the oil and the heating or
15coollng
Fig. 5 shows the first side 2 6f the vessel, the inlet 3 for the oil to be
treated and the outlet 4 for the treated oil. There is also shown the inlet 5
for heating or cooling medium and the outlet 6 for the same. In the shown
embodiment of the invention there are six groups of U-tubes in each
20 layer. The heating or cooling medium enters one leg of an U-tube and .
returns through the other leg. In the shown embodiment there are five U-
tubes in nine rows above each other. The heating or cooling medium
. enters the first header 28 and is distributed over and into the first leg of
the forty-five tubes. When the heating or cooling medium has flown
25 through the U-tubes it is collected in the second header 28'. There is a
connection between the second header 28" and a third header 282 and
the heating or cooling medium flows into the third header and is
distributed into the second group of U-tubes. Also the heating or cooling |
medium flows forwards and backwards in the U-tubes until it reaches the

30 last header 29 in the lower layer. Between this header 29 and another



mediumflow in counter-current. The arrows show ng the
oil flowis sonewhat darker than the arrows show ng

wWao bwefiissw of heating or cooling medium Fig. SPEHER®06/000502
the first side 2 of the vessel, the inlet 3 for the
oil to be treated and the outlet 4 for the treated
oil. There is also shown the inlet 5 for heating or
cool ing nmediumand the outlet 6 for the sanme. In the
shohﬂagabaaiimihe upfperdayenthereiisra chaneekd ¢ tisiouglr whjpch the
of U-tubes . in each |ayer. The heating or cooling '
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has flown through the U-tubes it is collected in the
second header 281. There is a connection between the
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header 29 in the | ower |ayer. Between this header 29

10and anot her header 30 in the upper layer there is a
chapnel 3 1 through which the heatj.ng.or, cool
redl e VRBYUR) ¥6SPEmaN bR apsyRpRsting g8 thabihe chameel plates 16,
heatdi i ' : rwar ds and backwar ds
w t 1 e e s A ) ORI, “The 2ot neader 32
in the upper layer. The heating or cooling nmedium
| eaves the vessel through the outlet 6. As was

mentioned earlier the oil to be treated is transported
fromthe



upper | ayer of spaces to the |ower |ayer of spaces.
This transport takes place by way of channel 33
W@ 240Ga1sse7 i nsi de of the channel 3 4. The vacuureweExeé/000502
may be sel f-supporting in that the channel plates 16,
161 and the baffles 34 (fig.4) cooperate.C ains 1.
Vacuum vessel for continuous or sem -conti nuous
treatment of oils in connection with deodorization,
whi €laiMssel conprises spaces through which the oil to
be.treated is brought to pass, neans to heat or cool
the oil in formof U tubes, perforated pipes arranged

t th ' t i ppi .
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arranged such that the oil passes through the vesse
5by whighithe aihtd be liesatedds drought tmpasegdmeansishegt or cool the

said nmeans i s arranged to be punped therethrough, )
chebirtorm,efiUrHbeRaperiEaiad bipes aangediatihedsotiom of said
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medi um al | through the vesse that a nunber

U- tthatthenokt paisses ghrbugh theovesséllsy gravitypbhel a deating or cooling
rows apove each other in said spaces. 2 . Vacuum
10y ed8eMIURR Pasgingysaid Means is, arcanaged te biezpdmped tharethreugh,
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oi lcountdrectimrent rltHenfloWweofMesatig ar@doling meeliemi Al fitough the
inlet (3) for the oil to an upper part of the
vessel and that a number of U-tubes are arranged in groups (13), parailel

15 and in rows above each other in said spaces.

2. Vacuum vessel according to claim 1, characterized in that the
vessel (1) comprises at least one layer of spaces for the.oil to bé treated
in the vessel.
20
3. Vacuum vessel according to claim 1-2, characterized in that the
vessel comprises two layers (14, 15) of spaces for the oil to be treated in
the vessel and that there is an inlet (3) for the oil to an upper part of the
upper layer (14) in the vessel and an outlet (4) for the oil from a lower part
25 of the lower layer (15) in the vessel and that there is a channel (33)
connecting a lower part of thé upper layer (14) with a higher part of the
lower layer (15). |

4. Vacuum vessel according to any of the preceding claims,

30 characterized in that the lower part of the vessel has the form of a -



upper layer (14) in the vessel and an outlet (4) for
the oil froma |lower part of the |lower layer ( 15) in
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a lower part of the upper layer (14) with a higher
part of the [ower |ayer (15). 4. Vacuum vesse
according to any of the preceding clains,
characterized in that the |lower part of the vessel has
t hesduarexsifapedoarectsingpéal contabramijulaacunvexdt @emeed) upper
mnth a curved (bended) upper side. 5. Vacuum vessel
@®ing to any of the preceding cl ains,
characterlzed in that there are channel plates ( 16)
separating the spaces (12, 121 122) for oil from each
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whi ch channel at es are two sides

(2.cledractérized methsierthémamcleannemlhms (ﬂﬁ]) saeparating the
provi ded wi th openi nrfgs (17) for the oil to pass on to
an S@@@@e(ﬁe dpacé2t)dor wd fedra each atharHamider (o greate a long path
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SIdME& of the vessel, which walls are situated
beffi cohaettagsion firabsidet () @f the vessetuum vessel

according to claim6, characterized in that there are
headers (28, 29, 30 32) outside said first side (2)

of & NG XESHPles &&8 [ cBfh! M chatfeterizd in that there are
RLHAM Ye |

di Stri |ngo cooli ng’'medirum 1 nto the
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connected to said first side (2) and ending at a distance from a second
side (25) of the vessel, which walls are situated between the legs of the

U-tubes.

7. Vacuum vessel according to claim 6, characterized in that

there are headers (28, 29, 30, 32) outside said first side (2) of the vessel,
which headers define inlets to distribute the heating or cooling medium
into the U-tubes and outlets to collect the heating or cooling medium after

the passage through the U-tubes.

8. Vacuum vessel according to claim 7, characterized in that the second
and third headers as well as the fourth and fifth headers and so on,
counted from the inlet (5) for heating or cooling medium are E:onnected in
order to make the heatihg or cooling medium flow through the groups of

U-tubes in all spaces in the vessel.

9. Vacuum vessel according claim 6, characterized in that the walls (19)



t he passage through the U-tubes. 8. Vacuum vessel

according to claim7, characterized in that the second
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headers and so on, counted fromthe inlet (5) for

heating or cooling nmedium are connected in order to

make the heating or cooling nediumflow through the

groups of U-tubes in all spaces in the vessel. 9.
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11. Use of the vacuum vessel according to claim 1 for preheating fatty
oils to be deodorized by already deodorized oil and subjecting said

deodorized oil to a further treatment with stripping gas.



