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WO 2004/ 009203 PCT/ NZ2003/ 000160 Vacuum Seal i ng
Arrangenent For A Liquid Concentrator Field of
Invention 5 The present invention relates to

wo ipr@ymeents in and relating to a vacuum seafriNago3/000160

arrangenent for a liquid concentrator and a liquid
concentrator with such vacuum seal i ng. Background of

I nvention 10 Liquid concentrators are used in numerous
types of industries. In New Zealand a nmjor use is in
r es péacuaim tSealking drmangemendF o A kmuidsConcentirator
a nore cost effective transportation of the mlk. It .
is to be understood, however, that the present

EFitY@'Bf BvditfogPp! i cation 15 throughout the area of
‘I‘I‘qm‘c;‘cvnte’n‘t’rators no matter what their intended use
may be. A significant problemw th existing Iiquid
conceqty ?Jsﬁﬁtslm}eﬁtrérprera?e%% frhprfentdhs in TR Hatlé'ﬁ'ng kg vébfuuﬁ-nl'k%ahng
vacuum w e varl ous concentrator co nentry
amppaeeent jorerinyid cppaspirelas gndedismideoneenipior \a%h fue8 vgcelamsseahng
required for the external ducting between the various

20 concentrator conponents. In liquid concentrators,

c tioquid in a partial vacuum
concentration can be effected at | ower than nornal
tenperatures thus reduci.-ng damage to the liquid and
possilibiui abapenfetorsanehusedrintnaimentus typesdf ingustries. in New Zealand a
rﬁ%ﬁsﬁ%ﬁ'r@%}aeﬁ ofthiecorRMGRMN bAHM o a@’to abbible gh@ﬂ! cost effective

apour reconpression, the latent heat of
teepprpsigtien ofdhe Bl be used to create the evaporation
process and can provide substantial 25 energy savings.
In concentrator per at i ng under, partial .vacuu o
ext eﬁsfsvi-fv’ Qﬁg‘n‘ﬂﬁé@?@g Wg‘gl%’-e&lﬂ?rt@% Rgeg éWF‘é““PnPé"’S application -
throtghoistitha laresit of dqudd borepotraias oo matterguhiat ez irtendad ese may be.
achieved. In one exanple of a typical concentrator

used in the concentration of mlk, the concentrator
woul & bigniligast arobiem awith enipingafignie soptentraters iy derespect of the

: n?ﬂntgnﬁgq)f e FadiBfn Wit bR vaﬁ@@'%ce%@aﬂ%oﬁ&trg Typically this
ere

re 1n current concentrators the cost an

RERNIGST @rasets dpeinatithn 833k reguitaddor 1he cylgmat entiag hefwgritihe various
doh&n‘b?ﬂt{oi' Qé&ﬁp&?ﬁﬁemhﬂﬂh@fco?m%@lbﬁ evé)bdr&tmyghe i in a partial
resent inyention rti use
B Bb rentlaten (2t SieogY ot BiyeR et ol dertykaetliep thug geducing
damagé & ibe dauie end p@ﬁsﬂ:td dardgatio theematerizdeunted imihe tonstmctivayef the

c%ﬁ%e%trgt%r apg ﬁl‘i V\ﬁ EIQ 49 r%ﬁ)?rt t}gc gﬁésgirap o{th@r%fer\}\oheat of

er —appar tus I 'ncor porates a
CROMRNE D230 bp@spN@gggpm\@gorgtlon process and can provxde substantial

energy savings. In concentrators operating under partial vacuum, extensive engineering
is required to ensure the structural strength and vacuum requirements are achieved. in
one example of a typical concentrator used in the concentration of miik, the concentrator
would be operating at temperatures of the. order of 75°C and at .3 bar partial vacuum.

There is therefore in cumrent concentrators the cost and compiexity of maintaining the

vacuum seals between the various concentrator components.

Although the present invention has particular use in liquid concentrators, it will be
apparent to those skilled in the engineering arts that the present invention may have

applications throughout the design of any other apparatus which incorporates a plurality of
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i nt erconnected conponents all or some of which are
required to operate under a vacuum The term
"“concentrator” as used in the present specificationis

wd hes/@bmse to be understood to cover all s®BCIVNZ2003/000160

apparatus. 5 Cohiects of the Invention - It is thus an
obj ect of the present invention in one enbodi nent
thereof to provide a [|iquidyconcentrator which

overcones or at |east aneliorates problens with such
infecponcectasioprentenis 8t & saveidf whick ataregieedde 8B@Ate Lndgka vacuum.
'ﬂ’[éq/e Wme&ﬂalﬁp ds @RS | p]'u Vhe breBEM Ch&trichits i tekdr6re td Be Whddistood
a use u ol ce. Further objects of this invention nay
peoyrs ebachAPpAPRISt from the description. Sunmary of

the Invention I5 According to one aspect of the

resent invention there is provided a liquid -
é&ﬁﬁ.ﬁﬁmﬂﬂﬁﬂm plurality of conponents required

to operate in use under vacuum and wherein said
conponents are adapted to be provided within a common
encl diss thys amebiagt clthe preaent invadtipe in anereathodiment thaeglimprovide a

1&% édnBe Eﬁ wWifcresVeftdines et :&Qt A%ﬁwr%aq:rdb%rﬁs tvwm tstl&f liquid

pect o present 1 nventio

t he
rBeaTIor VRIGH (5 Bt FTAEEN OTP GOlar Diiet cth 1ot B Aia i e public

Bl adefih ¥hede. CONMponent s each required to operate
under a vacuum said method including providing said

conponents with a common encl osi ng neans and adapti ng
sai d Ferkdrasjeny ofthiznsventorhauebabaceoqei apparemtdeuuting dgscription.
established therein. According a still further aspect
of the present invention a |iquid concentrator andl or

Summiary of thlsventiomg a |iquid concentrator islare
substantially as herein described with reference to

t he acconpanyi ng drawi ng. 30 According to a still
furt hsfeboram@etator@ abgeet f &ﬁeérpt'esieﬂtvmnéritmn there Bppravidédis liquid

SR S 3 ) ERIAL Tl 19 o815 U8 iy v
e wigreip lsaid @penenthere adapéet o kf provided iwithiana iconmeh iephiosing

S8 ol B VBT A Byl Bl RUE besRERireal0

According to a further aspect of the present invention there is provided a method
of ccnstru‘ctinQ a liquid concentrator having a plurality of components each required to
operate' under a vacuum, said method includinb providing said components with a
common enclosing means and adapting said enclosing means to have a required vacuum

- established therein.

According a still further aspect of the present invention a liquid concentrator and/or
a method of constructing a liguid concentrator is/are substantially as herein described with

reference to the accompanying drawing.

According to a still further aspect of the present invention, an apparatus (other
than a liquid concentrator) is constructed according to any of the three immediately

preceding paragraphs.

Further aspects of this invention which shall be considered in all its novel aspects
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a3

510 3 wll becone apparent fromthe foll ow ng
description given by way of exanple of possible
enbodi ments thereof and in reference is nade to the

weEsogipPmayi ng drawi ngs. Brief Description ofpctivezo03/000160

Drawi ngs Figure 1: Shows very diagrammatically a

liquid concentrator according to one possible

enbodi ment of the invention.;f=igure 2: Shows in

greater detail the concentrator of Figure ‘1. gure 3;

vBh bemondi apgemnhiaeh ¢ folfovdng depgtiftion @W@Ergiwr“@w&f emﬁ% ai m}‘slble
e e e T B B ek PR

I nvention 15 As nentioned previously a |iquid

BRI UL GHiBtioP o e an apparatus  which has

. = d conponents each of

which is required to operate under a vacuum In

P QUlERde & Ve Yordh@YUeAMTBE BN GHENS =0 R S8enith&abrdhg to
corrponents of w©he peesitdeesmbatinent aftbeinverfitged within a
ComThy 8! osurs%oasg{gi rtJatan zm&eeﬁrampr@e@ vacuum

be esta and nmi nt ai ned.

enc| Giaure3y \wHhews n%grsr@mawﬂm tigpe ecq?aefu{ﬁﬁrv%efé’rng to a
or chanber, W Iflrthebodaibivdriisdinvdnt 5 ta® Pv@Rlohat € vacuum
establlshlng nmeans of any suitable type and as wl|

be well known to those skilled in the engineering

arts. 25 In the partlcular enbodi ment shown a liquid

éo be_ El

t he concentrator is to be used in respect of food
products such as mlk a_ 30 stainless steel nclosure
maystRetiensd Prayvusik &y liuid, SERCEMI3ION i§ean FYRITRIE WF 1B Fpparatus
vhﬁ&H i€ 2ABluraiity ofineRdohrRRTRe cainpbeentd ddth of Whigh is required to operate
evapor at i on/ condensi ng section 3 in producing
WERRYAP Y ed i quid and steam The mixture of the
concentrated liquid and steamw || then pass through a

Cho. U084y depanite Gedd o En o & ool R fown i

which the various components of the concentraior are arranged wﬂhm a common

enclosure 1 and within which a required vacuum will in use be established and
maintained. The enclosure 1, which may be any suitable vacuum vessel or chamber, will
be provided with appropriate vacuum establishing means of any suitable type and as will
be well known to those skilled in the engineering arts.

In the particular embodiment shown a liquid to be concentrated is fed into a feed

section 2 and then into an evaporation/condensing section 3.

Where the concentrator is to be used in respect of food products such as mik a

stainless steel enclosure 1 may typically be used.

Typically the liquid will be boiled at a reduced temperature within the
evaporation/condensing section 3 in producing concentrated liquid and steam. The‘
mixture of the concentrated liquid and steam will then pass through a separation area 4
and a baffle arrangement 5 where the concentrated liquid is separated from the vapour.
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WO 2004/ 009203 PCTI NZ2003/ 000160 The vapour w Il then
pass through a vapour conpressor 6 driven by a notor
7. A seal 8 is suitably provided for the shaft

W@ greetdsng the notor 7 of the conpressor 6 ROT/NZ2003/000160

retaining the vacuumw thin the vessel 1. 5 Conpressed
steam may then suitably be fed through a return duct 9
to the evaporation/condensing section 3 where the
| at ent heat of the steamwi |l be given off to boil
the incomng liquid. This action will result in the

condgqg gb&!? will thél1BasS tRRIYH 8 vERHLR cof@bbor Blariedh AR maer 7. A

extracted fromthe vessel 1 through a nnecti on

5Bl B gAY PLed, (e 2P CRSEUS WAy By | SLYE| geressor 6 i
refirfedhe (RN0RMithRhd leskari. subsequent di schar ge

through the systemthat provides the vacuumto the

vessel 1. It will be seen that by arranging all the

mMaj OICcepngsed stemmp Mmay berc enitabiyt batfad tHralghya refutrhidncta® to the
compn ¢l osure s

q,vgjmt ?oggfeﬁﬁ ﬁsrs%%gm\?.%;\gﬁ%r\réhQﬁé; FQgYﬁéﬂ%lf tr‘% slt%gt?rz \Aﬂ?ﬁé QPen off to
kiofil disseincamipg diquid.s This action wil sesulttin ﬂl@ewﬁﬁwatl%@feth@ﬁte@méo pure

\n\/ S Ricd ¢ V\# QRBRGhE %b%el 1 BhrétigH W Spel cdrettonOl Yany non-
e not or | s outside the vessel 1. Refe

qoadmsgmﬁegaQSESt rn@r Eﬁmﬁﬁ%mmw’ eangertien 111ifar %ﬁ%ﬁ"ﬁgma@e

Ho8gH Bl sYQbmithat bfovidédtheavdungtotthevdsk@w. pat hs of the

incomng feed I1quid and the outgoing concentrate and

distillate, and the flow paths within the separator

conpangnbs searcihanmdataadinuiat! fiermajbecompaoenisoitbs sehcentrator fully
ferr a ]

F? %np é:l’r:gtﬁ tcﬁ as, 5 \gkﬁtﬁgg@&re\elg égﬁgg%@? %?ﬁ@ﬁents for

\Jaouml atrens;tb aad integsity fphthpm sor@me@ns isefininiged tg becanly thegs of the

VAQUY § BGq RS n&%an@l I8 RigBRENR RGHRTROMBILH which i Sutéilethe vessel

vacuum vessel so that vacuum sealing between. the

ot or and the vapour conpressor is not needed. Typical

val ues of operating pressure and tenperature for the

enbodj nent s as to

Feed ne Pa%‘%ﬂeg%’ %l'lqg ?%Wﬁ'? ncg F3 @X is shown in rleg%é/? detail in
shewipg rteé Wiow Teathaeofathe riecbenime fert! UgaiSt amdnth@rostooingecdhcgninate and

Lt &S ST RS ok R2tls wifkhs Hle WeBdratdf clifbbnents accommodated within the

vacuum vessel. ‘

Referring to Figure 3, an altemative embodiment may typically operate at a lower
pressure and with lower temperatures. In this embodiment it is seen that now the motor
has also been accommodated within the vacuum vessel so that vacuum sealing between

the motor and the vapour compressor is not needed.

Typical values of operating pressure and temperature for the embodiments of

Figures 2 and 3 may be as follows:

Feed Concentrate Distillate Compressed

Temperature | Temperature Temperature Steam Pressure
Figure 2: | 72°C 72°C 75°C .37 bar (absolute)
(37 kPA)
Figure 3: | 62°C 62°C 65°C .27 bar (absoiute)
(27 kPA)
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Fi gure 3:62C62C65C. 27 bar (absolute) (27 kPA WO
2004/ 009203 PCTI NZ2003/ 000160 As nenti oned previously,
al t hough this invention has been descri bed

wodbeedzarly wth respect to the various eorponeantoselso

of a liquid concentrator it will be understood by
those skilled in the engineering arts that the present
i nvention could have application in 5 respect of any
desi gn of apparatus having nultiple conponents which
are required to operate under a vacuum and i n which

ac corgdi rﬂ%}}ﬁ)ﬁ?ot H‘gwmsgﬁ eaﬂﬁon.ﬁﬂ MAiE tlﬁ\@ﬂhénh‘?as%é%h o%gg'l gd particularly

|eXI e vacuum can be reduce y
\mtfwemﬁchg) e eamﬁwﬁ@ﬁﬂ@twi filipuid corcsAtiBAT T #¢Libgvinderstood by

tﬁ&a@ SkiiEd & Pk eYlSﬁ@Q"ng aHe tMane pfé%eﬁthﬁ\/énﬁéreg@.lldl fave application in
descri Et ion, reference has. been made to

e
EBRHS B AT O45IaN, o1 AP s SRy R GsFomATS BER 275 rired to
@égdfe ledér?élﬁl\lv#éﬂﬁuﬁ a]?uﬁen I:muzloacﬁaﬁmtgetd I’ﬁhe pfsantasvelnflon the cost and
I ndl Vi € ort Lt ho e [l
e R T

mmrblaeummbsmrwﬁsﬂetthe invention, it is to be
under stood that nodifications or inprovenents may be

made w thout departing fromthe scope of the invention

as d&henedn the tofrgomppeersartion| dpigenceyiasobesemousds to specific

BbbhgAO03/ GRALD avidgAVWRowd Squivalehs, thehS sdeh 2yuRaieRle are

incorporated herein as if individually set forth.

Although the above description has been given by way of example with reference
to possible embodiments of the invention, it is to be understood that modifications or
improvements may be made without departing from the scope of the invention as defined

in the appended clainis.
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6. 30 7. Aliquid concentrator having a plurality of
conponents required to operate in use under vacuum
and wherein said conponents are adapted to be provided

woMldPewz8 common encl osi ng neans and wi t hi PCENZe§3800160

requi red vacuum can, in use, be established. Aliquid
concentrator as claimed in claim1 in which the

enclosing neans is a vacuungvessel or chanber. A

liquid concentrator as clainmed in claim2 in which the
CloMpgpent s include a feed secti-on for receiving the
liquid to be concentrated, an evaporati ontcondensi ng
section to produce concentrated |iquid and vapour, a
separ 4t/lavid Gepeaniatop havinsas Rlvelity 1t cepRYERE FeUgd 19 eRATefe in use

from LhgerMABAT aWhelein $AIB @b pErRATRI £ S pHed T8 38 Provitlel within a
accommbdated within the chcllf#im %_eﬁse r cha
VIR Wiy

) | o nmber. A
| i qui GOBBRESAEIPSIRGMeaRs 8n @ BAKTES XA AN use, be
dri ve esieBmbed or the said vapour conpression neans is
provi ded outside said vacuum vessel or chanber and a
seal i ng neans provi ded about a shaft of the
Z onpr Aslkjuitigcoreentsatdr asevripeed in tlaig &in which theoendiesingameans is a

Vessek@&funﬁ%@:@%h@%ﬁekts connection, to drive, said

vapour conpressor. Iquid concentrator as clained in
claim3 where a drive neans for the said vapour

£0NDr aSi RN Rtdr s Haffed MOMAMES inMvhibH theSetinthokénts iHElude a
vessel or chanber. A liquid concentrator as cl ai msg

in cl fesh 3seHiolni Bh t’ﬁ?"&'&’poﬁ?e cg‘ﬂ‘ﬂipes@i oR® nERgREntrated,  an
pr 0d U egshorNitPicesdRasing isetith (16 gaeduce I@dcdnirbied diguid badt vapdur, a
bar (a) to. .4 bar, (a)_and,te I f _

l'i qui g %ﬁﬁm@orﬁge&?t?aﬁ%agpeethﬁe%géeﬁa%gﬁfﬁ fé%'t’]%“{ g?ﬁjour and a
700C. vépdur qoirgiressine enganat it asedpwocdatadavithjn dhe Magugnvessel or
descriclpaqg eyyith reference to any one of the

enbodi rren?s' of the acconpanyi ng draw ngs. 35

4, A liquid concentrator as claimed in claim 3 wherein a drive means for the said
vapour compression means is provided outside said vacuum vesse! or chamber
and a sealing means provided about a shaft of the compressing means to enable
its entry into the vacuum vessel or chamber and its connection, to drive, said

Vapour COMpressor.

5. A liquid concentrator as claimed in claim 3 where a drive means for the said
vapour compression means is also provided within said vacuum vessel or
chamber.

8. A liquid concentrator as claimed in claim 3 in which the vapour compression
means produces compressed steam pressurised between about .2 bar {a) to
4 bar (a) and temperatures of the feed liquid and concentrate are between about
60°C to 70°C.

7. A liquid concentrator substantially as herein described with reference to any one

of the embodiments of the accompanying drawings.
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WO 2004/ 009203 PCTI NZ2003/ 000160 7 8. A nethod of
constructing a liquid concentrator having a plurality
of conponents each required to operate under a-

womcsumoessai d net hod i ncl udi ng provi di ng saPdT/NZ2003/000160

conponents with a comon encl osi ng neans and adapti ng
said enclosing neans to have a required vacuum
established therein 5 9. A ngthod as clainmed in claim

8 wherein the enclosing nmeans is provided as a vacuum
Yessel Aoretidafisenstruging niqvist ¢eveeriates hayipRa PRI eff gamponents

i n whiggh, 84 Feoctgrgb@%éqhﬁde?ra%bm ééﬂot ﬂﬂétﬁo& Weludikg prowdlng said

vacuum vessel or chanber include a ecti on and nI
evaporCaWP@FﬁﬂésoWﬂ’ér?s|°H'@”§’Bc?rl"5’ﬁ'”ﬂa'@??f§ incié’ apting; ggid enclosing
ar ea theanERARE Q redlMBe eaduL Al edehblishgdititbréimd vapour and '
wherein the nethod further includes providing a seal

for a connection into the vacuum vessel or chamber of

@ dri vemethddas claomel invadaira 8/@harein tb@ﬁpdm:neamsis Proviged as a
met hod_as _cl ai aim9 in which said conponents

i ncl ugg Y??g%?ﬁﬂa%bvztcuum vessel or chanber include

a feed section and an evaporation/condensi ng section

prﬂv' ng, ﬁ.eﬁl‘a@% AldirRéy ﬁ‘\r&élmt@ irSRRER 8hi8 comPBRER Fr%vadd within the

I quid and vapour and said nmethod further including
provi dRRYM MessPApRlr  EPRRREssiNGHIehs Tafy Segiqnue@nd  an

t h er efe%po?éti%ﬁlcﬂ%deh‘axﬁg S akdliok achuung vas ?@baramfn cdraarbes . separate
constructin Ui Qncent r.a

s u bst &Hme&ﬁ?‘ﬁg igUige RS rvaadc e, e‘ﬁr%rw e, Bpthes nﬁ'@k?r includes

any ompeoviadingt 4 eeat fidyadcanaattion dfto tirevano oo rvpasay pnghamber of a drive

dr aw I'rk'glasahs to drive a vapour compressor.

11. A method as claimed in claim 9 in which said components included within the
vacuum vessel or chamber include a feed section and an
evaporation/condensing section having a separation area to separate
concentrated liguid and vapour and said method further including providing a
vapour compression means and a drive therefor also within said vacuum vessel

or chamber.

12. A method of constructing a liquid concentrator substantially as herein described
with reference to any one of the embodiments of the accompanying drawings.



