; DEe3eu<du9<X6Td)-1 3 ~!1 0" ~ 2002 Distillation plant with a colunnnaqg @
heat punp The invention relates to a distillation plant with a colu Ko 402
~heat’ punp in accordance with the preanble of claim1 and to a use of the
plant. In a distillation colum heat is supplied to a mww mwm UWE
production of a vapour, whereas in a colum head a cor nmount of
heat is'conveyed off for the Iiquefaction of vapours (oftemsss&l | ed exhaust

; vapours). The supply of heat in the sunp and the con f heat in
t he head are advant ageously coupled via a heat punp prm@ wﬂMhﬁ ns of

whi ch a heat transport as well as a heat conversion (i ure

i ncrease of the transported heat) can be carried out. A pré®®Yed nethod,

the "direct exhaust vapour conpression”, can in many products not be used
due to polynerisation, deconposition, corrosion, |ow vapour density etc. In
such cases one dlstlls conventlonally mnthout heat punps or with a heat

punp of Lhiissibla 0 : + § RSB oY SUIRRt erial which is conducted
in an auxiliary C|rculat|on In this the heat supply and the conveyance off

of heat are carrled out via indir eat exc elnasurrp vapori ser or
in an exhatfsit rE@?ﬁ?é@?oalﬁtgg%&ﬂPi@ Sheresd alhsatome under
consi der S C reasons
and thanﬁgﬁr?% ?}a@?é;,lﬁke{}ﬂ%éfﬁrﬁlﬁzar dé) %ré%ﬁlwgﬁgf%{%ﬁén I%v%{h:hg?g%%@

advant aggadati n conpari son with other possible materials and is therefore
to be preferred. 13~ (~Db 2002 -2 A disadvantage of the use of heat
punps is that a conpressor failure results in a long standstill time in
practi ce Iai ackstihationmulaasn dreamis tsupplitehne sisuimpeohitheprioductiaircdf as a

rule no rapid replacenment is avail able, The object, of the invention is thus
to provi devarahs: Wheaead i | ‘é‘hltumﬁ keatn qqfr@snn@@axga%mg@w titeatespect to

a corrpressor f ai ated b ans f suit res. This _
object is oggzelygfll(gg?%@ﬁéeb tho%ggggﬁg}%% %t?lﬂ C@I%%drﬁ}i auf%e distillati-on
pl ant COrﬁfHﬁoﬁﬁ% aI‘HQ'sHHﬁbl?QﬁL I?eeh(%%ttkféléﬁﬁrd’ifﬂhﬁﬂ %%ﬁ%ﬁg%@ﬂhw@ sunp
vapori ser and an exhaust  vapour conpressor. The heat punp is substitutable
by devi caa tid hbhadarebsdwam tagieod styocohplesimip. a dygatk immempapwbdele byx haust

vapour conpressor
means of which a heat transport as well as a heat conversion (i.e.

temperature increase of the transported heat) can be carried out. A
preferred method, the “direct exhaust vapour compression”, can in
many products not be used due to polymerisation, decomposition,
corrosion, low vapour density etc. In such cases one distils
conventionally without heat pumps or with a heat pump of which the
working medium is a separate material which is conducted in an
auxiliary circulation. In this the heat supply and the conveyance off of
heat are carried out via indirect heat exchange in a sump vaporiser or
in an exhaust vapour compressor respectively. Various materials come
under consideration as working medium of the heat pump. For
thermodynamic reasons and thanks to its lack of hazard to the
environment, water is more advantageous in comparison with other

possible materials and is therefore to be preferred.



.when required. These substituting devices conprise devices for the
production of vapour or the provision of a coolant respectively as w3 KEs00l
.connection neans. The cool ants can be liquids (water) or gases (air) . The
subordinate clains 2 to 6 relate to advantageous enbodi nents of the
distillation plant in accordance with the invention. The subject of clains
7 to 10 is the use of this plant. The Knvention wll be described in the
following with reference to the - drawfngs. Shown are: Fig. 1 a schematic
illustration of a first distillation plant in accordance with the invention
and Fig. 2 a corresponding illustration of a second plant. The conponents
of the plAnrdisativantdge &f the hisaraf:heat-puimps-is-that sacoripressorcfdihme 1 for the
carrying out of a distillatjon, conprising a distributor 10 for a raw

product  Freshibeiy arleageieadsiill Himg ik Prastise sHatRUFOMPTESHOMIMUSE col um
head 12 and jnstallations 110 and .120: - an exhausl vapour ressor 2
(conpress ? C]106’?3 ‘tvhtél ﬂ?ac 15‘8838{: g‘j%lgﬁn%sf ?sﬁe%%é? %Lﬂ‘r% rf%?aa%eangg%? bundl e,
200 whi chaysidhe THROObREE oPftha iNeahtiBHNR thusttoPsividd of @fstlifgiosi r cul ation
of condensed worki ng ium 40 of the naned heat punp which is vaporised in
t he exhauglarmaipowhiclonhiedierdv2intage vatlk wappeetpor & semBressop faidingig ube
bundl es 300, the sunp 11 of the colum 1 and a circulati on.pigcl) 13, which
i s the copipmeBatad by meangetsyaple megsusemprausabigachifgsatisiied bya or
menber 5 of the heat punp; -.a partial plant 20 for the renoval of inert
gases andlz’%*"‘tajﬁl %%%%r&r{%awl%iﬂ@ﬁm rgely corresponds to the energy which
is introduced into the process through the conpressor operation;

The distillation plant comprises a column and a heat pump which

operates between the sump vaporiser and an exhaust vapour

compressor. The heat pump is substitutable by devices which can be -

switched to the sump vaporiser and the exhaust vapour compressor

when required. These substituting devices comprise devices for the

production of vapour or the provision of a coolant respectively as well as

connection means. The coolants can be liquids (water) or gases (air).

The subordinate claims 2 to 6 relate to advantageous embodiments of
the distillation plant in accordance with the invention. The subject of

claims 7 to 10 is the use of this plant.

The invention will be described in the following with reference to the -

drawings. Shown are:

Fig. 1 a schematic illustration of a first distillation plant in

accordance with the invention and
Fig. 2 a corresponding illustration of a second plant.

The components of the plant shown in Fig. 1 are:



.~ a tank 14 for the head product P", from where condensed product P" is fed
'back into the colum via a circulation punp 13 and a return |ine 16;13 KGY 2002
furthernore, a heat sink 7, i.e. a device 7 for the provision of a cool ant
(in particular cooling water or else air) and a heat source 6, i.e. a
device 6 for the production of vapour (in particular water vapour) . Heat
froma sunp product P which is won in,the distillation is further supplied
in a heat exchanger 100 to the raw prbéu’ct F, which can already be
preheated through a heat supply in the partial plant 20 before it is fed
into the colum 1. 1 3 ~0v 2002 -4 In the event of a failure of the
conpr essof akdltimie dnfeacthieocadriyives oat ef @ disedlabipyeansprikireg asur e menber s
(not illustrated), a further closure nenber 22 in the vaporiser circulation

of the ex@iisibuiapd® foarchprespraductis (mampely see arafssiplantaretteddsane tine
63, 63, WRPLTIARCTR 4t ccanith e Fonad Titaiensenfo SRtk g0 o oS

d i j 72, 72'.
connect ed_ g é)pg?lgéﬂﬂ%@uggg regggpﬁe(ééﬁfpl%s%@fcﬁoﬁféeﬁre%?Q/:[aﬁ}’cﬁe %)

Thus during a ure o onpressor 4 °the operation tillation
colum 1 camprisingea sanhp Rledndra tubebvenile @i whrches thy vgmrsseafofhon
coupl ed heat exchange operations, nanely with the substituting devices 6, 7
for the pRItRAPWARf vapour and for the provision of a cool ant
respectively. Wth.the plant in. Fig..1 for ex | £. styrene ¢ be . won from
Pt ur o AR A2 sBerHEC HBEERR] Soniin S PR:Riste BEBER XY AF LhRI ) e
amounts, hahueneapt BARASARH e 'Qéd"f{(?hétéﬂh%.u%ttWaﬁifb‘%nC@é‘T fgsted in
t he vapor%lser 3 ve\ngtﬂ) vva?er vap%)urag(tg{1104&: (pressure 1170 nbar ?)28 fcﬂlat it
can be vaporised in the sunp 11 at a tenperature of 100C. The exhaust -
vapours in the head 12 with a tenperature of 82C can be liquefied in the-
conpr essor a2SWirhvaperdses sccampeising tabe bunges SOsh dheuwampr 1 midhe. The —

conpr essor nmust cojrpress t er_vapo fr.am t.he, su 21 of t exhaust -
vapour - cofpiBtol S Rust GETE RUBHS 13 MRS S ThE CBRATETIRPIH of excess
heat in thesparirhgl plant 20 it is as a rule advantageous to provide a
cooler which is connected to a cooling water network 7. In the event of a

conpr essor af compresddr 4 aaobhinegtnetoerrmenibed Hof the 2@t plompet wor k can be
used in the sense of the invention as the substituting_ device faor the

provi si on~ 6f PRBF PNt AQ o He remPYal AbingTt 12aSEP ArEh9T A eeREafthfous! y
provi ded %igﬁq%g&gr corresponds to the energy which is introduced into the

process through the compressor operation;

- a tank 14 for the head product P”, from where condensed product P” is

fed back into the column via a circulation pump 13 and a return line

16;

- furthermore, a heat sink 7, i.e. a device 7 for the provision of a coolant -
(in particular cooling water or else air) and a heat source 6, i.e. a device

6 for the production of vapour (in particular water vapour).

Heat from a sump product P’ which is won in the distillation is further
supplied in a heat exchanger 100 to the raw product F, which can
already be preheated through a heat supply in the partial plant 20

before it is fed into the column 1.



‘which a switching over fromthe heat punp to the substituting devices can
'be carried out as soon as a failure of the conpressor 4 takes pl ace. Thé NGV 200
.unit” 6 for the production of vapour is as a rule a boiler which gives off
vapour at for exanple 6 or 16 bar. Thus a pressure relaxation nmenber is to
be arranged in the connection neans 63" between the boiler 6 and the sunp
vaporiser 3. It is possible to use a pressure . relaxation nenber of this
kind as part of the device 7 for the provision of coolant so that energy
which is available with the vapour can be converted into a cooling power
with this menber. This will be illustrated subsequently with reference to
Fig. 2 innihebvémeopadaiiure of thaxammpressoideits icormectioatilingglargonpr essor
8. In Fig. 2 the connections 63, 63", 72, 72', which are drawn in broken
lines, ardosemmycmicamsmiagiosbye meembers (net dhisttated) atfunthefeslosuse 6, 7 can
be brought i sti Iatlon colum 1 via

t act.
non- |IIU§PF85@H' 18§%F¥&ﬂ%ﬁ£§%pc¥€$ﬂgﬁFbOfgsee¥ 8USsyaPRYTdevi ce 7 ,
conpri ses, g{-@éédf @zé Yxk%%é@%lo@% fé}\?\%l t easa9‘§8|t%e7tq’1e Qaf"s pcset ptution

of the heat cooling wate een war ne e exhaust

vapour cogpdssted tbxheonhes doysrider 3ezvﬁst;ahn@egtbeeﬁ1e@ei§6ss6en the
prelim narg cooler 71 throug{h evaporation before it is further cooled to

t he requiwbith aretindipateddnt naings g thhéle@@rﬁpnks%m cgnhpctdteteool er
70. The vapour ven off in the evapor.ation |n the pre ry.cooler 71 is
ek ot e asbiyr CRmIEsSar B AE RDATCR a5 7 3s 1o BRR oh 1 s
formed as drive
vapour (s%lgﬁtﬁ%p%ﬁlléd‘%élﬁ’m?%ﬁﬁ%??ﬁ 4 thﬁ (?D%raglroensgarﬂégggﬁigaggﬁ then in

t he examddughi dncahawsy (8 yoetigudid dhid behvenional lhilgeabyimeahy of

conpressor 8 and hlggapressure vapour which conprises a proportion of about
60% 40% o osrgded r@mnra«nmsmmelaamtbetm subspoatinggl y sucked

in so that i.nt ne.63 100% vapo 1170 is avail abl.e as a heat-
Lour o | otevifies B 7t paaia SRR vabobr Aud B the BeAHaIEEa! fn tha g 9i ng
of f of thgxhg Erbi?&gﬁﬁﬂftEd back into the boiler 6 via the line 63'". An

excess of con ens ch corresponds to the sucked in Iom/pressure
vapour, can be given back via a line 67 into the cooling device 7 (and

i ndeed | N{tH BRe GRRNEIN ?@g @%’or exhhlpl8 lshRiefb ch bed®bhefrodd bl hixth¥eo the

prelimnary cooler 71 ) . The exhaust vapour conpressor 2 can be fornmed as
a device wi'm¢ht:uhealblmﬂteemoratvdla‘elatjﬂtqlﬂlmfzanesam whsotalidre exhaust
vapours condense in the for of fallbﬁ I nstead of a tube bundl e

conpr essofMYWItE: iSRS 213 Reap : yafetﬁtatentta@eaema&teestack) can
al so be uged.qThe; 9%5@8{*%@9‘3%&%%& el 9& étﬁest;trohhglgtcééu%ﬁfiaf%gerso in

whi ch phase ranS| I on ace T er onveying off

excess heatbdr} sarthatdedahrbd b@ﬁ@haea 1ﬁfthElsgA %) parald eémiperdhereeghaust
vapour conpressor 2. In this the coolant can be air or water. The plant in

accor dancéOGf € hThheexhansitvapowsrinatheaheaddélislith betemeperatore of82°C
bei ng f or SR HerlEHF BE4 5 PSSP R O WA SOnTRBEFUUEA BTG Wedn 40 and -~
160G Tl TERATR JHEASHEL 2 BibdhoPho Somdesdpl ATRALE B BRI st
vapours i gapseup ftinwhiehsiidng 21 of 3heexhaustOhour compressor 2 from 416

to 1170 mbar.

For the conducting off of excess heat in the partial plant 20 it is as a
rule advantageous to provide a cooler which is connected to a cooling

water network 7. In the event of a compressor failure this cooling water



.vaporisation of the sunp product, can be carried out with a conpressor 4, , v 00
"which can be driven by an electric notor M a gas notor, a steam turbi n1e3$43
.a gas turbine. In the use of water as a working nmedi um 40 a one- st age

t ur bo- conpressor, the bl ade wheel of which is advantageously nmanufactured
of titanium can be enployed for the conpressor 4. In accordance with the
fundanent al object of the invention, a_swi tching over froman operation
with the heat punp 4, 5 to an operatioﬁ'vvith the substituting devices 6, 7
is carried out in the event of a conpressor failure. - The substituting
devices 6, 7 can also advantageously be used in the starting up of the

di still ath@fydrit ¢datbel H8Y¥d 3h &heoHHER @E’tﬁ@irﬁd&%t%ﬂﬁs‘tﬁﬂ%ﬂ@ﬁit&i&@d to the
exhaust vapour conpressor 2 respectively prior to putting the conpressor 4
i nt o operdavionfor the peopision of coatzor. dance with Fig. 2 is also used with an
electrically driven conpressor 4, then an alternating operation with the
heat punp and the substituting devices respectively can lead to an ,
opti m si nfy cohtrdlaumiidngy idustratedaisehgvanmtageoushsprovidedflyr meeaaspde duri ng
the day the, costs of the electrical .energy are substantjally higher than
duri ng th‘@ﬁlfﬁ(i'bﬁtsv&lﬁah’c%olf% oM § et}FF@tvg‘bB’tH %F%&e@syﬁugpg deiges vel y

low, SO tha bg%eaér&%f §a58d SqUH 88 d £ o \Agcgrﬁg?%é&% Wt&ﬁfe% Q’g?‘:ft"he

substituting devices causes lower costs as a as a resu
hi gher costs of the electrical energy. Thus for the saving of energy costs

t he oper apy ] : (o i Lt 4, 5
and duri ﬁgﬂl?hﬁéﬁ ggyﬁ?m?ﬁrét@éﬁ%%?:&? lY![a? %éltrggv%gc%rs}hé%ﬁblgﬁewﬁiﬁgg gp 'y ~OG&R
_g_ Pat endff €apbil aJt.foDidictdrhﬁEH 6@t b dalr. THN & ProgsdrecpdlurAatioh) and a heat
punp (4, 5) which operates between a sunp vapori ser g?g and an exhaust , .
vapour comgrekenis (Rhedrranged dnuinge eonnertian iseans A3f hatweere theat punp is
substitutable by deyices (6, 7) whic an be i t.ched to the sunp vapori ser
2nd the. cRLET=P A7 ENE SCBHB RSt e L SRR TesT h RIFE U hoce -
subst i t utidigy S8dh GRENAMIPEE BRistINBNCad BaPNEf thé BEPRE!T YS! Wle HRbyisIE
production of vapour and the provision of a coolant respectively, In

parti cul asf @dolanolsol ittt ekergy oovichg@savaitable omitkahieovapeansanh @2, 63", 72,

72'). 2. Distillation plant in accordance with claim1 characterised in
that wat efonvgited into gusdisteRowsT priss dhis smynbeenEhuvilhfetiiestratedt i on of

D <t i1 ac PR ST vl kst ity 2 raa hF siear e B Pl o

cool er i sRpONEARIL fRIpdUle et ¥R BlesRbr@xcess heat; in that this cooler (9)
.i's connected to a cooling water network; and in that this

In Fig. 2 the connections 63, 63’, 72, 72’, which are drawn in broken
lines, are connection means by means of which substituting devices 6,
7 can be brought into effective contact with the distillation column 1 via
non-illustrated closure members (cf. Fig. 1). The cooling device 7
comprises a preliminary cooler 71 and a main cooler 70. In a
substitution of the heat pump 4, 5 cooling water which has been
warmed in the exhaust vapour compressor 2 is cooled down by several
degrees Celsius in the preliminary cooler 71 through evaporation before
it is further cooled to the required first running temperature for the
compressor 2 in the cooler 70. The vapour given off in the evaporation
in the preliminary cooler 71 is sucked off via a line 76 and through the

auxiliary compressor 8 which is formed as a vapour jet compressor. If



cooling water network is the device (7) for the provision of COOlantWHﬁ“F”ZWZ
‘Distillation plant in accordance with claiml1l to 3 characterised int %Jh
control unit is provided via which a switching over fromthe heat punp (4,

5) to the substituting devices (6; 7) can be carried out. 5. Distillation
plant in accordance with claim2 or claim3 characterised in that the

device (6) for the production of vapour is ~ 3 ~~~'"S~ 2002 -9 a boiler;

and in that a pressure relaxation memfer is arranged in the connection

means between the boiler and the sunp vaporiser, with it being possible for
the pressure relaxation nenber to be a part of the device for the provision

of cool afhe drivdPapbGH(SpPlyVRRE @ 1)|dFithe BHIILSS Blas(Bpresitrevbt Nesai d menber
maki ng expl oi t abl e energy which is available with the vapour. 6.

Di stil | abaoptipémnn the acoroptapgoemwibive (styoea distdlation withotlte
characterised in that the exhaust vapour conpressor _(ﬁ) is fornmed as an
appar at u§UWHHATY comIGaaPeS and Migh Prepadre Vapeur Nehishqo1eBEiSss awhi ch t he

exhaust vapours condense kRot hed ar falli fidl 7.~Use of a

di sti Tl aft BROBHSHOL 85 600, 2o do W Blasst B vambul] Bt fqd Bib )

charact echgede 'cBrf?é_“s?orﬁlnglyt $0E8kédin @b Q43R &é@ﬁ@@@h@o"/évéﬁguk nto the
colum (1) in liquid fornT “in that exhaust vapours wth a tenperature

bet ween 40130dnbap)Csaachitalslergs prloghictownice Hoa the spenptvaperiserv@enh60 and
160C are fornmed in the distillatory separatiogn; in that a heat pu (4, 5)
i s enpl oyter gYhighhisagordenesd i tha gviRgtl of Hag hsat is candngted ressor

4 f th . i S. dfd ) i , : ,
St bam t i i bSO £ P e R B PR o BBl iRl 27 bt g o
one- St agQok HRRTFATRS B8 Rackd W Toy Wb SFurRafaidier, RanfbdRiyeBaBRdi UM (40) .

8. Use of a di'stillation plant in accordance with claim7 characterised in
that in e acheatc7ointa ttenpoaisg defmel Ti(@nd indeed into the cooler 70, as :

illustrated, or, better still, into the preliminary cooler 71).

The exhaust vapour compressor 2 can be formed as a device with tube
bundles, at the tube surfaces of which the exhaust vapours condense in
the form of falling films. Instead of a tube bundle compressor a plate
compressor (an apparatus containing a plate stack) can also be used.
The corresponding holds for the further heat exchangers, in which

phase transitions take place.

A cooler 9 for the conveying off of excess heat is arranged in the plant of
Fig. 2 parallel to the exhaust vapour compressor 2. In this the coolant

can be air or water.

The plant in accordance with the invention can advantageously be used
for the distillation of mixtures F of organic materials, with exhaust
vapours being formed in this separation process at a temperature
between 40 and 120°C and a sump product being vaporised at a
temperature between 60 and 160°C. The heat pump process, through

which the condensation of the exhaust vapours is coupled with the



swi tching over froman operation with the heat punp (4, 5) to an opera{%qgv 200
'with the substituting devices (6, 7) takes pl ace. ~ ~ ~~e~ z~~2 - tol W@y &l
Use -of a distillation plant in accordance with claim7 or claims$8
characterised in that the substituting devices (6, 7) are connected up to
the sunp vaporiser (3) and to the exhaust vapour conpressor (2)
respectively when starting up the distillation. 10. Use of a distillation
plant in accordance with one of the ct@i-ms 7 to 9 characterised in that an
operation with the heat punp (4, 5) and an operation with the substituting
devices (6, 7, 8) is alternatingly provided for the optim sation of energy

costs. . : I Al f - : ;

&Z"" bej n%%ﬁ%%@?%gfég]e?é aﬁ)r(%’a (g:éé]cég] ‘t()zé;"]c%g lgg]oéla vgat]h(:%]cggﬁl gg S(:Sg]rca] caJc
a] ca] ca] c4] waliclaloat) baldrijerabealc klctiiamadedredl, 2 Shd Xad @] al $tBAg&n&&&\ (m(n()
*+| wrmhc”Y] | ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca&ca] ca] ca]
cal] ca] cajwHisels# gayéatrbg}fedpcg«i‘g%us@.o;f watgpgsia yorking3sedien 40 a ,
4KAA56F66667h999 Dy

| wr e YTESRE8T LurhacomBri ey c e Riad wheehPE3iRahdS) ca] ca] ca] ca] ca] ca]

ajcaJcalc A Seos ;A St
; u<2x222+%%§%%§%&?§§%‘&%@%%§ﬁ88%& f titanflihy, ‘cArSbe employed for the

- | wr mhe” Y¢diepregd@xadi cal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calc
aJca] ca] ca]] ca]ca]ca] ca]ca]c&a] c&a] caBf H*10% & ()-L10%& ()-10%& () -

In accordance with the fundamental object of the invention, a switching
over from an operation with the heat pump 4, 5 to an operation with the

substituting devices 6, 7 is carried out in the event of a compressor

failure. : -

The substituting devices 6, 7 can also advantageously be used in the
starting up of the distillation in that they are connected to the sump
vaporiser 3 and to the exhaust vapour compressor 2 respectively prior

to putting the compressor 4 into operation.

If the plant in accordance with Fig. 2 is also used with an electrically
driven compressor 4, then an alternating operation with the heat pump
and the substituting devices respectively can lead to an optimising of
the energy costs. Namely in the case that for example during the day
the costs of the electrical energy are substantially higher than during
the night and the costs for the vapour production are relatively low, so
that the increased energy requirement connected with the substituting
devices causes lower costs as a whole as a result of the higher costs of
the electrical energy. Thus for the saving of energy costs the operation
can be carried out during the night with the heat pump 4, 5 and during
the day with the substituting devices 6, 7, 8.
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Patent Claims

1.

Distillation plant comprising a column (1) and a heat pump (4, 5)
which operates between a sump vaporiser (3) and an exhaust
vapour compressor {2) of the column

characterised in that the heat pump is substitutable by devices
(6, 7) which can be switched to the sump vaporiser and the
exhaust vapour compressor when required; and in that these
substituting devices comprise those (6 and 7 respectively) for the
productior_l‘of vapour and the provision of a coolant respectively,
in particular of cool liquid or cool gas, and connection means (63,

63’, 72, 72).

Distillation plant in accordance with claim 1 characterised in that
water, which is subjected to phase transitions during the
operation of the heat pump, serves as the working medium of the

heat pump (4, 5).

Distillation plant in accordance with claim 2 characterised in that
a cooler is provided for the removal of excess heat; in that this
cooler (9).is connected to a cooling water network; and in that this

cooling water network is the device (7) for the provision of coolant.

Distillation plant in accordance with claim 1 to 3 characterised in
that a control unit is provided via which a switching over from the
heat pump (4, 5) to the substituting devices (6; 7) can be carried

out.

Distillation plant in accordance with claim 2 or claim 3

characterised in that the device (6) for the production of vapour is

131
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$1099& ()-3 $109F& ()- $109F& ()-

$109F&' ()-1109F& ()-,) | 109F& ()-\bCSs$10% 109F& ()-)<109%F& ()- 10T 10T 10T5
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the connectlon means between the boiler and the sump vaporiser,
with it being possible for the pressure relaxation member to be a
part of the device for the provision of coolant, in particular a
vapour jet compressor (8), and with said member making

exploitable exergy which is available with the vapour.

6. Distillation plant in accordance with one of the claims 1 to 5
characterised in that the exhaust vapour compressor (2) is formed
as an apparatus with tube bundles or plate stacks, at the
surfaces of which the exhaust vapours condense in the form of =

falling films.

7. Use of a distillation plant in accordance with one of the claims 1
to 6 characterised in that a mixture (F) of organic materials is fed
into the column (1) in liquid form,; in that exhaust vapours with a
temperature between 40 and 120°C and a sump product with a
temperature between 60 and 160°C are formed in the distillatory
separation; in that a heat pump (4, 5) is employed for a heat
conversion and heat transport; in that a compressor (4) of the
heat pump is driven by an electric motor (M), a gas motor, a
steam turbine or a gas turbine, with the compressor in particular
being a one-stage turbo-compressor and with water serving as a

working medium (40).

8. Use of a distillation plant in accordance with claim 7
characterised in that in the event of a compressor failure a
switching over from an operation with the heat pump (4, 5) to an

operation with the substituting devices (6, 7) takes place.
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10. Use of a distillation plant in accordance with one of the claims 7
to 9 characterised in that an operation with the heat pump (4, 5)
and an operation with the substituting devices (6, 7, 8) is

alternatingiy provided for the optimisation of energy costs.



