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of Invention { 5 The present invention rel
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nts in and relating to a vacuums
arrangenent for a liquid concentrator and a liquid
concentrator with such vacuum sealing. Background of
I nvent i on 10 Li qU| d concentrators are used in numer ous

a nore cost effectlve transportation of the mlk. It~

is to be understood, however, that the present

i nigdd;of Vel i cation 15 throughout the area of
l'iquid concentrators no matter what their intended use
may be. A significant problemw th existing |liquid
concefihe atesers irivention relateptsomprsivemprs inaidrelalingitng vasuumirealing
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problem presents 1tselt at the seals
required for the external ducting between the various
B ERAFSDRhHBPInvVENRsent s. In [iquid concentrators,
hy—evg'pvra'l{iv—n'g'q—he—.ﬂ-qw din a partial vacuum
concentration can be effect ed at | ower than nornal

t enpegﬁhlﬂ &Sﬁcehpé{ - afeg er | apasg@gés dofﬁrl?jﬁ?th AYh Red¥Paland a

possi almage
mmseustm mpw of ﬂhe cpnceohrmuenpf anillogo agip aclievel 3 mprggost effective

%gga,ogfofmgmmr reconpression, the |latent heat of
condensati on can be used to create the evaporation

process and can provide substantial 25 energy
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achieved. In one exanple of a typical concentrator
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et ATubBERRCREEN ) Wil Fubl cohBHuRBACR . it of
mﬁlntairmgjofathe vacupar witam thaavanvlaﬁ: goneentgdorempenantry.  Typically this
con‘p ﬁ&&m nisr] S bt tﬁé‘&eeﬁsoféﬁ@i%rfﬂlt Bk 2xiehfl Gty Bdlfken the various

mai nt ai ni ng vacuum seal s bet ween
@qmgematqrdgglp@@ﬁl@senlg'lrhgyigrcoa@ﬁf;gqq@mbg evaporating the liquid In a partial
vacuum, concentration can be effecte_d at lower than normal temperatures thus reducing

damage to the liquid and possible damage to the materials used in the construction of the
concentrator. By ’\utilizing methods of vapour recompression, the latent heat of
condensation can be used to create the evaporation process and can provide 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 milk, the concentrator
would be operating at temperatures of the.order of 75°C and at .3 bar partial vacuum.

Theré is therefore in current concentrators the cost and eomplexity of maintaining the

vacuum seals between the various concentrator components.

Although the present invention has particutar use in liquid concentrators, it will be
apparent to those skilled in the engineering aris that the present invention may have
applications throughout the design of any other apparatus which incorporates a plurality of
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Al t hough the present invention has particular use in

liquid concentrators, it will be apparent to those 24/01/2007

skilled in the engineering arts that the pr
W%%ﬂ@ﬂ?“?%?ﬁ may have 35 applications througﬁgﬁ‘%ﬂ]@mom
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plurality of 24/01/2007 WD 2004/009203
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Icovcel,lgms RBAS a?ét%’é 5 hjects of the Invention It is
us an object of the present invention in one

enbodl ment thereof to provide a |iquid concentrator
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time and/or which at least will provide the public 10
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concentrator having a plurality of conponents required
tith gpeefdkoicd use under vacuum and wherein said
conmponents are adapted to be provided within a conmon

encl o and wi.t hin jch a required vacuum..

can, Pkt 1 Evingy BSbecReR apity "o e FeThion

aspect of the present invention there is provided a
thod of _gonstruct.ing a |liquid concentrator having a

M@ﬁﬂb&!ﬁ each required to operate

under a vacuum said nmethod including providing said .

components with a common encl osi n?ﬁ means and ada cEJt

in
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concentrator having a plurality of components required to operate in use under vacuum
and wherein said components are adapted to be provided within a cemimon enclosing
means and within which a required vacuum can, ’in use, be established.

According to a further aspect of the present invention there is provided a method
of constructing a liquid concentrator having a plurality of components each required to
operate' under a vacuum, said method in’cfudin‘g 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 liquid concentrator isfare substantiaily 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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25 established therein. According a still further

aspect of the present invention a |iquid concentratoR4/01/2007

d/ o nmet hod of constructlng aliquid
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reference to the acconpanying drawi ng. 30 According to
a still further aspect of the present invention, an
apparatus (other than a Ii qdi d concentrator) is
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Wil becone apparent fromthe follow ng description
7. @S CRHDLE heDEawing$ssi bl e enbodi ment s
t her eof and in reference is made to the acconpanyi ng
drawi ngs. Brief Description of the Drawings 5 Figure
1: ShBggredery dehmgvsavemaidiagmimimatically iaglidui censeeirateraacoerding to

- according to Od?-r% p%@é@h@lnﬁoeﬁﬂ@rﬂ@hﬂ?%e@font he

i nvention. Flg reater tail the
concebigugiZyr me“@m@eater ﬁt@lalreecogcer@nmf Figure 1.
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Descri ption of THEr pesst ?W@?BE@WFE‘HY”B?“ t he

I nvention 15 As nentioned previously a |liquid
concentrator is an exanple of an apparatus which has
a plurality of inter-connected conponents each of

Dascription of thecPréferred Ernbodimint of thee inwention
Igure a very diagrammatic cross-sectional view of a
concentrator is shown in

As mentioned previously a liquid concentrator is an example of an apparatus
which has a plurality of inter-connected components each of which is required to operate

under a vacuum.

In Figure 1 a very diagrammatic cross-sectional view of a concentrator is shown in
which the various components of the concentrator are arranged within 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, wili
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 embediment 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 liGuid is separated from the vapour.
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20 which the various conponents of the concentrator

are arranged within a coormon enclosure | and within24/01/2007

ich required vacuumwi |l in use be est '
‘%ng‘%ﬁéd The enclosure 1, which may be %@?@Q@ﬁg‘]

vacuum vessel or chanber, will be provided with
appropri ate vacuum est abI i shing neans of any suitable
type and as will be wel-l kndwn to those skilled in

the engineering arts. 25 In the particul ar embodi msnt

shown a liquid to be concentrated is fed into a feed
sect i dhe Yarauawil ian naps Bireugh @W&B@F&Pmefﬁﬁ%ﬁd’éh%] byya motor 7. A

SRel & ANsuitabl Fd’vﬁe@ RR 8O R SohAdBhg trie rh&loE ol olripressor 6 in

resE'ect of roducts ?uch as mlk a 30 stainless
Jele l"gé'??c‘faﬁg‘ﬂ?é’“ in [g\Ye$SPhi-cal |y be used. Typically the.
quU|d wi Il be boiled at a reduced tenperature wthin
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6 in retaining the vacuumw thin the vessel 1. 5
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e cofidensa Steam t
venselJeanditng enpneddions. dmighee Libisely the ft‘?ﬁpbﬁyh‘%'smutﬁ?e the vessel
gonnection 10. Any non-. 10 condensabl e .gasses may be
recycl ed through connection 11 for subsequent
di schar ge

Referring to Figure 2, the embodiment of Figure 1 is shown in greater detail in

showing the flow paths of the incoming feed liquid and the outgoing concentrate and
distillate, and the flow paths within the separator components accommodated within the

vacuum vessel,

Referring. to Figure 3, an aitemative 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 vesse! 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 Distiliate Compressed
Temperature | Temperature Temperature Steam Pressure
| Figure 2: | 72°C 72°C 75°C .37 bar (absoiute)
(37 kPA)
Figure 3; | 62°C 62°C 65°C .27 bar (absolute)
27 kPA)
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vessel 1. It will be seen that by arranging all the 24/01/2007
ar corrponents of the concentrator fully %
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requi renents for 15 vacuum strength and i nt egrity

for those conponents is mnimsed to be only those of

the vessel | and the connecti®ns. In Figure 1 it is

only the notor 7 which is outside the vessel 1.

Referring to Figure 2, the enbodi ment of Figure 'S
shown As ineiiensd erevipsla #lthouah s igvastiPhbRS P?@nfﬁle@wbﬁﬁtpﬁ@cularfy
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eatmpletkityad provitling thesmewunt bart beedudelddy poivisling thawsoragpamients within a
Q‘Sﬁlﬂnoﬂ% q%%w\fe@ééq t he vacuum vessel so that

vacuum sea the notor and the vapour
conpressor i s not needed. Typical val ues of operating

Pr essyhgreafpd tﬁee‘?ﬁ?é‘doﬂ'fgu i8sdr f Oﬂt h%fe?éﬁ@@dﬁa@eﬁéé': Phade3® specific

Figures 2 and be as Feed Concentrate

PRPANEnigt & GB‘FP%?"%S g #@ﬁw%raﬂtu\'aéenﬁsenislsv afifhe equivalents are

REREFRAdHeRINsOBIRAIVIRES bét@ort-i gure 2: 72C 72C 75C . 37

bar (absolute) (37 kPA) Figure 3: 62C 62C 65C . 27 bar
(absolute) (27 kPA 24/01/2007 WD 2004/ 009203

PCT/ NEO0g the aidie descriptionbant heenailep ibp wap v Exampdd wittotefgrence

th;ag‘ssibﬁvgrﬂlgoid%nﬂag‘f tprg %‘veqﬁgh? riti iQetg bBalfntdEl“sHJo@rthé(t modifications or
improvements may be made without departing from the scope of the invention as defined
in the appended dlairris.
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CLAIMS 1. A liquid concentrator having a plurality of
conmponents required to operate in use under vacuum

and wherein said conponents are adapted to be provided

2,01 Bt BoncERTIRE 42 GHHE! 508, ' yEGRIDE SRBRA IS} the said

seapbuc aopprassion maahsudd pepvidet eadside caidonadunem vesssl \ar nehamber
idto be co

Ee%'idpgrs %F%F'@Sﬂﬁ@ﬁ%‘"%ée@%o&'? %Ialﬂg&plpg Fompression means to enable

ci eafry riatbethel vapuuch aesheV ap ahambar smpaitsaicoomectieanto tove, said
se#g%ate the.concentrated liquid fromthe vapour and

Bﬂyn%gﬁﬁybgg?ﬁ% nmeans, all accommobdated w thin
t he vacuum vessel or chanber. 2. A liquid concentrator
as claimed in claim1 wherein a drive nmeans for the
said vapour conpression nmeans is provided outside

3.SAI idquida@:blmgi 2686rS8k  dMimelaibelhim anhares ealkivey) nemgsfor the said
provi ded about a shaft of ' the cqng)Jes& on ans to
e‘ﬁ"gBFre compression means is also provid within sai vacuum vessel or

chamber.

4. A liquid concentrator as claimed in claim 1 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.
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its entry into the vacuum vessel or chanber and its

connection, to drive, said vapour conpression neans.24/01/2007
3. Aliquid conpressor as clfainmed in claim1 where a

drive nmeans for the said vapour conpression neans is

al so provided within said vacuum vessel or chanber.

54, | ?ﬁlﬂk upd SRR 8t Ruid EordefiriBF h'a&n%' #iprdiity Bf components

€ vapour conpression nmeans prodauces
c 6RgT seaLied stocopRTEieeWsier i3 sacuyat, viwich mart includingy proxjyling said

teoméoné?@g With a@%rﬂrﬁ&ﬂ)e\fa@&ﬁ’rﬁe%ﬁéi td?e cﬁaﬁﬁb"er' A4 Sd=dhfy said

concentrate are between about
- vacuum vessel 2u/dhampe0To hgve A FRSUHER vaﬁU%rﬁssﬁamaqdn@eéﬁm said

&ﬂb%éﬁ@ ‘iﬁ&ﬁ(ﬁé& Uithire e gla@ud?'h Uesbit Yor Oéha‘ﬁﬂﬁp QHéiﬂdizﬁg a feed

requi red to operate under a vacuum said nethod

|ﬁe¢t@m apd pavevEPatRisRicendensing oreatics AYIRG a2 cepgflion area to
?lb%%ﬁéﬁtra%d IR0REPE vapiiH AE3RIabBGr MtessTRGHEHRS.

vesse or chanber to have a required vacuum

establ i shed therein, said conponents provided wthin

t he vacuum vessel or chanber including a feed section

and an evapor ati on/ condensi ng section havin r%
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