WO 2006/ 118517 1 PCT/ SE2006/ 000502 Vacuum vessel for treatnment of oils
The present invention relates to a vacuum vessel for continuous or sem -
continuaﬂfmﬁéﬁg&gent of oils in connectioh w th deodegirggbjogdsosyhi ch 5
vessel conprises spaces through which the oil to be treated is brought
to pass, neans to heat or cool the oil in the formof U tubes,
perforated pipes arranged at the bottom of said spaces to |ead
stripping gas into said oil, which vessel has a connection to a vacuum
source and Waalumsmssebfor fragimeréef elilsar e arranged such that the oil
passes through the 1o vessel by gravity and a-heating or cooling nmedium
passing said U-tubes is arranged to be punped therethrough. Such a
vacuum vess for treatnment of .fatty oils is described for exanple .in
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t enper at gr e v&88et cANPries @ﬁacés thicughewhich thnbikio bartisatedds brought fed
substances fromthe oil. These substances have a |ower boiling point
than the di Pfassemeans ig hesirarasw! theicilHindbadormuafd)tubespamferated. - -y~

20 The deodori zation i ried through, under vyacuu -20 nbar .and the
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stripping gas —ernisures agitation of the ol [~ and pronoteés hea ransf er

and nekes tReacesimyae vessdlee étﬂsﬁdh&h@:ﬂﬁﬁéﬁoi?@é}sgés iR UgACHaM

.. vessels may be used for treatnment of many kinds of oils and fats
. Ji ncl udi A niveesal bygravity and a heating or cooling medium passing said U-tubes

is arranged to be pumped thérethrough.

Such a vaéuum vessel for freatment of faity oils is described for example
in EP 0 763 082 B1. When producing consumer products as edible oils
15 out of different vegetable or animal oils deodorization is a part of the
* refining process. During the deadorization the oil is heated fo a high
- temperature 180 ~ 275 °C in order to remove contaminants and
unwanted substances from the ofl. These substances have a lower
boiling point than the different triglycerides, which constitute the edible oil.
) 20 The deodorization is carried through under vacuum 1-20 mbar and the
" removal of the volatiles is facilitated by adding stripping gas fd 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
7 removal of the unwanted substances easier.
25 ,
‘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
30 addition of stripping gas during a pretreatment step prior to the



For many types of oils it is useful to heat the oil under vacuumw th
30 addition of stripping gas during a pretreatnent step prior to the WD
2006/ 118mlbo@11R6GF/ SE2006/ 000502 deodori zati on in or decrisazonenwse t he

di ssolved air and that hinder an oxidation of the oil. The deodorized
oil is also in many cases subjected to a further treatnent 5 with

I njection of stripping gas during a simnultaneous cooling after the
deodori zation step. The vessel is specially adapted for exchangi ng heat
bet ween i ncdeddurizadioa inwrder tgremobé dhedissdlived airdand thaidiinder ahysi cal
refining plants; Th 10,.incom ng oil to the deodorizing colum is

heat ed by &K‘@%ﬁl%ogfhe gibder vacuum and spargi ng conditions The ai m of
the invention i's to increase the efficiency of the heat exchange

between the oil and the heating or cooling nediumwhile [imting the
size 15 OFTRAAcUAGHA WSS lso ik SaRERl ifcled o wlurtier frbathat f of
heating or cooling nmediumare arrang In such a way I n sald spaces that
the flod ofithidjectiorcobistiripping gaeduring & similiancols beelinggfier theol i ng
medi um al |- _through the vessel and that a nunber of U-tubes are arranged
in groups, dgRgciiZBEONSIP: n rows above each other. 20 The vacuum vessel
according to the invention may with advantage 'conprise at |east one

| ayer of spaces for the oil to be treated in the vessel. According to a

preferred erhoghamite QPeéi@mX%%H ¥ ar%iﬁ@?@?@ﬁe‘:\ﬁeéﬁ%é%w i on

there are two [ayers of spates tor oil. e an I nlet he oil

to an upperamgbotigeing edibiepils ih deedornihgaand phiyelcal refirihg plamts, Thea
| ower part of the |ower |ayer. There is also a channel connecting a
- 10 incoming oil to the deodorizing column is heated by outgoing oil under

vacuum and sparging conditions

The aim of the invention is'to increase the efficiency of the heat exchange
between the oil and the heating or cooling medium while limiting the size
15 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 or‘_cooling medium all
through the vessel and that a number of U-tubes are arranged in groups,
~ parallel and in rows above each 6ther.
20
The vacuum vessel according fo the invention may with advantage
comprise at least one layer of spaces for the oil {o be freaied 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
25 aninlet for the oil to an upper part of the upper layer and an outiet for the
oilin a lower pért of the lower layer. Thereis also a channel connecfing a
lower part of the upper layer to a higher part of the lower la_yef. This
channel may advantageously be situated on the outside of the vacuum
vessel. fsois suitab!é the vessel may contain three or more layers of
30 - spaces. | |



.vessel there are headers, whicC

|

| ower part of the upper layer to a higher part of the |ower layer, This
channel may advant ageously be situated on the outside of the. vacuum
vessel yw hoogRugssy Sui tabl e the vessel may3contain threa/smoostesot ayer s of
30 spaces. WD 2006/ 118517 3 PCT/ 8E2006/ 000502 The | ower part of the
vessel has preferably a square-shaped or rectangular formwhile the
upper side is curved (bended). In the vessel there are with advant age
channel plates separating the 5 spaces for oil fromeach other in order

to create aTheneweaphr ofthehregekl has_fm@mabl?@sq@@%eéhaﬁé@ othannel
plates are firmy connected to two sides of the vessel facing each

ot her and arastamguwiadérmuwhiledheoyrperside is ousredefhended)r ovi de a
connection to another space for the oil. The opening is provided in an
end firmy connected to a first side of the vessel. It is 10 possible to

the channer s Redtef e win dRARES S el Seba B e, "o
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connected to said first 15 side of the vessel and ending at a distance,
fromthe a theaughi{e vessahdbe charlried plates sire diundyl cornesied tohavo sipesof

the U--tubes, This arrangenent o the walls jn reJation tg the channel
pl at es mak e0f t,heoes%s@ﬁ_i)fwﬁg ea@ﬁiaqtfaeaan FERIREPVIAC IR AN GRPINGIALIE | i n
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the scope qirobitied Mvancrartirily dofifeetdcbiora fipdt dille of tie vesbek ipfs vacuum

define inlets to distribute the heating
or coolltng pestibletordebthenehannelipatesaent atialdistante frorhlane of thee biskas ng

| i di ft ft
or cooting brrL?t V:I}'lljer?’l e %Eaﬂ%%?ﬁ%?eé’ are ngmly conngected to both sides the

stability of the vessel increases.

Between the channel plates there are walls firmly connected to said first
15 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 obfain a
counter-current flow of the oil in relation to the héating or cooling medium,
Of cdurse 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 fo collect the heating or cooling medium after passage of the
25 U-tubes. By arranging different headers for the inlet andAoutlet to each
group of U-tubes it is easier to seal each header due to the smaller
covers. The smaller covers mean that there is less critical machining for
the gasket surface, lower risk of warp and a betier cho‘i,c:e of gasket
material. This is important for preventing leakage of oil during operation,
30 butalso for preventing eniry of air 'during stock-change.



25 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

smal | eryoGRKARISE17 The smal | er covers nmean4t hat there PCI/4AE96/00302i cal
machi ning for the gasket surface, lower risk of warp and a better

choi ce of gasket material. This is inportant for preventing |eakage of
oil during operation, 30 but also for preventing entry of air during

st ock- change. WD 2006/ 118517 4 PCT/ SE2006/ 000502 The second and third
header s ar eTheeeherar thiRd headietdard avhidcienths ielids eberreaddso on.
counted fromthe inlet for the heating or cooling ‘nedium In this way
t he heat i ngfifiin headler mmdnsalonpecosnieadeomathil inlet fohthmubeating cucooling i n
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| omer | ayer and a vol une above the oil in the upper |ayer of spaces,

whi ch upper volune is connected to the vacuum source. The vacuum vessel
accordi ng t $hemunbseot Udnbes ipesihrspzios fondd depdnds af théidesireement s,
baffl es and channel plates, which are arranged in such relation to each
ot her that- @W@Wr@fctg@r\@%mmh@ﬁ%sel is self-supporting. The vacuum
vessel according to the invention nmay be used for preheating fatty oils

-to be deodorized by already deodorized oil and 20 subjecting said

b

deodori zed phé V\Pé?ls%étWéé?ﬂhet 9B Hiatéstif tRE g tey&I96E spabdl af&r r ed
enbodi nent of a vacuum vessel according to the'invention 'Is described
i n nor elidet suitably hollowf iarardee to oradie saconndatibibetwesys a volume above

the oil in the lower layer and a volume above the ol in the upper layer of

spaces, which upper volume is connected to the vacuum source.

The vacuum vessel according 1o the invention is preferable made up by
15  thin elements, baffles 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
20 subjecting said deodorized oil {0 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 pérgpective drawing of thé vacuum vessel,
25 fig. 2shows a perspedtive drawing of the vacuum \}essel as seenh froma

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-
30 tubes. ' '



Fig. 1 shows a perspective drawi ng of the vacuumvessel, 25 fig. 2 shows
a perspective drawi ng of the vacuum vessel as seen fron1a poi nt of

vi ew, wha mo¢/tissfr ont si de has been removed, fig. 3 PCIRE2006000562
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

t he vacuuns vessel and the groups of U 30 tubes. WO 2006/ 118517 5

PCT/ SE2006/ 000502 The enbodi ment of the vacuum vessel 1 shown in fig. |
has an elongated formwth a first side 2. There is an inlet 3 for the

oil, which is to be treated 1in the vessel |n an ufper cor ner of t he
side 2 and Jma)amb@silmenbpf theevacuura mesgebil shiowain figwet hasra:be ongréed

the top of TAEngREafet de ThEves ahtfisk A ER e By nfare Ak et
There.are ajggd QesselSh %?lé??ém& of t J‘?és%\’z '&ﬁdsﬁ?ﬂutl 4 H8r ﬂféﬂ“’"‘ ng

there is aleg 9 in the end of 2 which is er than the |leg

10 at thg rtr@laxte@bml|nﬁwlnwarcoan@er,ﬁ'mreraeelalwamanlerbstamﬁ anheuiteit@ om of
the vessel is inclined in relation to t'he foundation. There are.also

header sf 11 fora @eﬁingwtqwﬂgﬁaeﬁ%@m.}%mt%@ﬂ they/assel ﬁﬁhe@@rat he

U { t
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. inlet 3 forwmmishlghéhmm theelget 8 2t tiee vight ehdbYhis2frranyenfert hesuitd et
j3, flows al on&'the | ong-side of the vessel and returns rou%h space 121
to the 10rsin hatdhe betformef i yesselinindined s Fﬁl?éiﬁlﬂoﬁor’f@@tf@bln ation.

There are.also headers 11 for dlstrlbutmg the heating or cooling medium

over the group of U-tubes.

At the other end of the vessel (not shown 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 fo be
treated ﬂdw_é 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 fo be freated. 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
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to the next space 122 through the opening visible in the channel plate
between .12 and 121 and flows again to the other side of the vessel. In
each spwoeofepnsiine oil there are | egs of 6a group of PkET/sExss/MBSE0r
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 nore clearly in fig. 3. There are |ongitudi nal
channel plates 16, 16' separating spaces 12 and 121 from 30 spaces 122
and the nexfropptivefimi@ wdhensedhmbsidelufrihelvassal and exedimhly\ConAB6isdl 8517
6 PCT/ SE2006/ 000502 from t-he first 2 to the second side of the vessel
and are fir i@ ihasensideses may besrenindbe diawinghee swapeningsel aferi ng
channel pl at.es 1, at the

there are opgenings,17 for the, oi}al h 1

ends connect&ioH! 31 m?ec%'?%?l ;ﬁg‘f%l_lﬁ,l ﬁsﬁﬂf@eﬁ% ﬁBH'&%ﬁ?dttﬁghQ#ﬁgt and -
parts of thg; Qf | B, <t ?gﬁ% el lﬁngng ends
of the Ut ug_!é%t gfg"gﬁéém%ﬁﬁswgﬁ’?&%e?ﬁg nt %f ({ﬁ%g@lo(r) the @Dﬁﬁ[ﬁ%g@
there ar® wbklseehl ThtSdrrangement endasdrais of thet Udubes Hresshdavn hsfigrd, be
seen in fig. 4 these walls end at a distance fromthe second side. The

wal | s have Betwean iee ipgs ohithe Uubesiberaarewallsd 8, 18 firmdy sannaetaghper
d f th Ils. . Th |ls 18 in_the.l | 15 10 singl e,
whi e the wia e fist S A whvabe pdshilh o 4rbead iRl Sad &t Afistinie: 20,
The bott il ' i ' ' kofi
Cooperat o wiPRTTE SEpoRPekicl T wafls AR08 EA bt Rt fitfiever'or 6t s
connect i on Wwell\wetowtthe uppermrigelofiewealideTive walls 1in theviewdrddger 15 and

a volunme 23 above the oil in the upper |layer 14. The volunme 23 Is 15

) connect BY tare sibgleaovhile heuwells 18Hp thedipperlayer t4eave desible fersinge

described A TrebBlp!T a1 /8 7 Lpbst TR BroRRBIMIR PBEVIGE 3 and
which cooperate with the ducts 20 between the walls 19 fo provide'a
connection between thé volume 22 above the oil in the lower layer 15 and
a volume 23 above the oil in the upper layer 14. The volume 23 is
15 connected to the vacuum source. The grey arrows show the connection
between the lowermost 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
- 20 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 thé 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 freated

25 ol

Fig. 4 shows how the groups of U-tubes are arranged in the spaces 12,
12" and 122, The spaces 12 and 127 are separated by the channel plate
16, which channel plate is firmly connected io the first side 2 and the

30 secohd side 25. Between the legs of the group of U-tubes in the lower
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flows forwards and backwards until it reaches the |ast space in the
upper 20 layer, where there is an opening in the bottom 21 cooperating
wi th anwonbtmnmsshy outl et 24. The way for fransporti nged¢hise200d/00082t he

| ower |ayer of spaces will be explained later. The oil is transported
to the uppernost space of the lower layer (to the left in the draw ng)
and flows forwards and backwards through the spaces until it.reaches

the outlet 4 for treated 25 oil. Fig. 4 shows how the groups of Utubes
are arr angedetinthere mﬁaual%s 18 forcilzg the dil 1@ flowneethepsemandl 8idenab bf thar e

Separated by t annel whi ch channel plate is firmy
connect ed t‘fﬁﬁﬂébﬁ?@@cr ?%#@ﬁf 8886hd side 25. Between the

| egs of the group of U-tubes in the | ower WO 2006/ 118517 7:
PCT/ SE2006/ 000502 deck there are walls 18 forcing the oil to flowto the

second si deinAbeCdralnif %tH@@éff& QEB%W@EHE QFﬂ@iﬁQ Biﬂt-ﬁs bs! 26 QhQ%cﬁ‘Qﬁ' n.

In the drawm ng there are al so shown the sparging pi'pes 26, 26 and
on, 5 for fonirtoodeding sitppipgi gas inds the o). Otside the @asselctharheareessel

there are means to.di strl\%_llte the stripping gas to the Zgargin pi pes.
As may be B8aRsda disfEbyie %gtrmm@gaﬁéoah@é»p@rgjﬂgmmg § B2y £8r ough

et um on Sl SR SRANMS BRI e RRESEA 2L B Wik e e ' Y

drawi ng andspqfr t‘féndlﬂoﬁgWﬁéﬁbe%ﬂgﬁkeﬂoﬁ@%ééﬁngt @&!Frfgaﬁiéfﬂuﬁi !

t hrough t he spg s in the shown yer arrows ow how the oil and

the heati ngrderstiwbugh thmgioupsfdfcbjﬁtubes:ammeauppﬂrremm thehdraswvingrand
show ng1 the oil flowis sonewhat darker than the arrows, show ng the
) ow oflthedlawgincoupteriggrentdaitigcilig be treated all through the spaces in

the shown layer. The arrows show how the oil and the heating or cooling
medium flow in counter-current. The arrows showing the oil flow is
somewhat darker than the arrows showing the flow of heating or cooling
medium,

15
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 médium

. 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 haé 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
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Fig. 5 shows 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 al so shown

t he i nl ato fos/f18517heat i ng or cool i ng nedi u¥n and t he o®CIrEE2086/608502 he
sanme. In the shown enbodinent of the invention there are six groups of
U-tubes in each 20 |ayer. The heating or cooling nediumenters one |eg
of an U-tube and returns through the other leg. In the shown enbodi nent
there are five U- tubes in niné rows above each other. The heating or
cool i ng mediheadesr@leinstheheppernrlayehtrede is 28chemhea!l S 1dhsougthwhéeh tiver and
into the first Jeg.of the forty-five tubes. \Wen tth\ heati ng or cooling
medi um has fIRFIRGS eoRltgym ungyiblew (ke pympad)de ted UPRer Y®econd:

header 281. e is ' S p a
hird header eenealile B BONAGF 4 00T ARBE PRl TE PR AR v AP n B T o
header and i\$-tubdd Ghfil P péchdd R [EBEhEAEENd2 O B upbelidydheThe Mettiige
heating or cooling nediumflows forwards and backwards “in the U tubes
until it 5rearmeslingenddiunafavesaierved%dl throughl tbeeutlsdyer . Between this
header 29 and anot her WD 2006/ 118517 8 PCT/ SE20061000502 header 30 in

t he upper layer there is a channel 31 through which the heating or

cool i ng nedi )t i ng or
cool i ng nedﬁ#&"ﬁ%ﬂéﬁ%ﬁ‘é@%&@%ﬁgﬁéﬁﬁ]ﬁ?ﬁﬁﬁ[ﬁ #%%Oﬁ%gﬁﬁgggq%nti | it
reaches the RIS 5ot Y i {4 ling
medi um | eavg@ﬁlé_ vesseﬁ?ﬁf%r??gag}ﬂét’ﬁ\gggt[ﬁylegﬁ6Paﬁggmggﬁnﬁé%%{ggalgﬁl ier
the oil to Ipdade bpweay obcharamslB8 sibubteddnsidecof thppharngy 81. of spaces to
the lower |ayer of spaces. This transport takes place by way of channel
33 situdfed inside of the channel 31. 10 The vacuum vessel may be

sel - suppor tfh%%ééhﬁﬂQ}e§§gﬁm%wgélf%hﬁtp%ﬁir}ge in that the channel plates 16,
16" and the baffles 34 (fig.4) cooperate.

L
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.16' and the baffles 34 (fig.4) cooperate. 1 9 Cdains 1. Vacuum vessel
for continuous or sem -continuous tr@atnent of oils in connection with
deodori zation, which vessel conprises spaces through 5 which the oil to

-be treated is brought to pass, neans to heat or cool the oil in form of
U-tubes, perforated pipes arranged at the bottom of said spaces to |ead
stripping gas into said oil, which vessel has a connection to a vacuum

source and which spaces in the vesseCigihgsarranged such that the oil
passes through the vessel by gravity and a heating or cooling 10 nmedi um
passi ng sald means i s arranged to be punped there through,

characteri I n that th U-tubes for heating or cool

arr anged | 56l fepcantinueus of SEMirCantinuous trggtnr{gﬁtg?bg%e'ﬁf

Chr ough ©rd 5“\?%%@%{ r\@ﬂt deorBaliofl which el sBmpdes RpalEs #iofoh.

(13), paraph pih tﬂé gtféqté %YSuﬁar ac?eﬁﬁrméhr&atd’héﬁﬁ‘b?%oo? the

Vacuum vesse accor i ng rized In that the vessel

(1) conprisidn arormeewms,qmomes pipes amwangde ati the bottem rofasaid i n
the vessel. 20 3. Vacuum vessel according to claim1-2, characterized

in that th%pamieﬂe@mﬁmmeg gaminte\asid ail avhick)vessel pasea copnectieno |
to be t d t h t th ' h |
Lo an uppdd Bardcuim spired g Whiph Sndcs it Sestel dhe Bitaridia, sliRny
(4) for ”d‘ﬁ"tq‘g 'tt[te tcﬁgPE%%ésé)gﬁ'@Hgﬁrﬂgp%el bty and ¥edtiny ot Boblifg

~ vessel

10 medium passing said means is arranged to be pumped there through,
characterized in that the U-tubes for hesating or cooling medium are
arranged in such a way in said spacés (12, 12*, 122) that the flow of oil is
counter-current fo the flow of heating or cooling medium all through the
vessel and that a number of U-fubes are arranged in groups (13), paraliel

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 ail to be treated in the
vessel.
20
3. Vacuum vessel according fo 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 the 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



. connecting a |l ower part of the upper layer (14) wth a higher part of
the lower layer (15). 4. Vacuum vesiel according to any of the
preceding clains, 30 characterized in that the |Iower part of the vessel
* has the formof a 10 square-shaped or rectangular container with a
curved (bended) upper side. 5. Vacuum vessel according to any of the
preceding clainms, 5 characterized in that there are channel plates (16)

separ at i ngduzge sﬁap’aisdrll%ctéﬂgmlai%bntémrwmhfa%ur&edh(hér’ﬂﬁd)l appesder
to create a long path for the oil, which channel plates are firnmy

connect ed Sidet wo sides (2, 25) of the vessel facing each other and are
provided wi th openings (17) for the oil to pass on to an adjacent space
in the end of the channel plate 10 firmy connected to a first side (2)
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vel I's are dhdrdicterizednast htt thé‘r@' ‘éré' EBAnAeDI4tds 16) %ébaﬁﬁtiﬂg the

di stance froma second 15 side (25) of the vessel, which l1s are

si tuat ed Wamrﬂtmdwegzz)dbrtiﬂdromeadimth& in\erdento v.asatel a émm@paihng to
claim6, characterized in that there are headers (28, 29 ?&
out si de sdpathe ol whiefe channel plates\aées’a'mlvmmectqbtmbaees@ead& 8)
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t he hegdefipndly 8onABotstPto ddirst ¥ilter(@) bfithe vessel.

6. Vacuum vessel according to claim 5, characterized in that there are
walls (18, 19) between the channel plates (16), which walls are firmly
connected to said first side (2) and ending at a distance from a second

15 side (25) of the vessel, which walls are situated between the légs 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 véssel, which
20 headers define inlets {o distribute the heating or cooling medium into the
 U-fubes 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 heating or
25 cooling medium are distributed by the headers (28, 29, 30, 32), where 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
connected in order to make the heating or cooling medium flow through
the groups of U-tubes in all spaces in the vessel.
30



- second and third headers as well as the fourth and fifth headers and so
on, counted fromthe inlet (5) for hdating or cooling nediumare
connected in order to make the heating or cooling nediumflow through
"the groups of U-tubes in all spaces in the vessel. 30 11 9. Vacuum
vessel according claim®6, characterized in that the walls (19) betmeen
the channel plates (16) in the upper |ayer of spaces are hollow

?)rder ][O c ea\ia;:wmmasseg aomtmlhmg@laingsyo!gamteﬁlzpdallmtttﬂe vealls (19)’[ he
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sel f-supporting.”1 accor |ng to for
pr eheat3 ngwhigh upper velunte ke copndeledziedtheyvaduum dpudesdori zed oil and

subj ecting said deodorized oil to a further treatnent with stripping
gas. 15

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

characterized in that the vessel comprises elements in the form of

baffles (34) and channel plates (16, 16") making the structure of the
10 vessel self-supporting.

11. Use of the vacuum vessel according to claim 1 for preheating faity
oils to be deodorized by already deodorized oil and subjecting said
deodorized oil to a further freatment with stripping gas.
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