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1. Apparatus fo
vapour

r

o p a

' tThe~kKimd 30 Srarry  from chanber
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40 the ‘pipes 161,  collect :in two- Tayers below the packing 200 by 'a’ vertical partition 202 105 40 f‘.d}"'“
. the. plate- 159 and are drawn off from the which extends across the whole width of the . “"“_)-
separate layers to pass into the lmes 56, tower 188. Adjacent packings 206, 207 of (16,\'.!“
96:_respectively. : Berl Saddles are also provided in the lower Cevi
The - separator/ melter 14 comprlses an compartment 192’ ditectly below the’ pack- mc;
45 axjal pipe’.162 which leads ‘to:the butane ings 198, 200, respectively. The partition 110 P’;C
vapour. outlet line 82; four pipes- '164. lead 202 also substantially, separates the . pack- ' 45w e
from "the' chamber 144 below-the ‘grid 158 ings 206, 207 and: substantially divides the ;?,";;‘
into. .the " pipe. 162; uncondensed butane bubble tray 204 -into- separate portions. A 4
, vapour passes from- the separator/melter 14 vertical tube 210- extends axially of the ?Uf‘"
50 to:theline 82 wia the pipes 164, 162, The tower 188 from ‘below the packings 206, 115 50 3,"5];
' separator/ melter 14 also comprises a1 an- 207 to above the ‘bubble tray 204; the tube §'
nular weir ‘box: 166 in the chamber 144 from 210 comprises a-conical lower outlet 212 "pr:}'
which 2 pipe 168 leads to the liquid butane and has a roof-shaped baffle 214 directly _,,‘_:i,..
outIet 1ing96 so that liquid butané: eollect- above its upper- end. Baffles 216, 218, 220, Lfg
‘ins _chamber 144" passes.t 222 are also provided in the compartment 120 55 256
96 Wate collecting - in the ‘chamber’ '} 192 generally below :the tube 210. f'{,<
passes: to-the line. 56 - g' -pipes: 170 “which - In the operation.of the plant water from  equs
lead from,-the bottom ‘o the chamber:’ the line 58 if sprayed' by the spray device 1{3‘,’;
- »'Theassembly 152 comprises’ a- vertlcal 196 and saline water, from the line 68 is the
60 shaft 172 which is mounted for.rotatio; sprayed by the spray device 194; in the 125 60 1h;tn
- the tank ‘140; in the operation”of ‘the plant tower 188 the water. from the spray device the'
the shaft 172:is driven by an¢lectric motor 196 is kept separife. from the water from curh
.~ and gearbox unit 174..Four horizontal pipes spray device 194. Butane vapour from the the
176 extend radlally from the ‘shaft 172 and line 84 enters: the lower compartment 192 the
65 lead into'a rmg pipe 178. Th y ) by inlets 224, 226 n opposne sides of the 130
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30 lthe line- _59

t%w compartment .J
25 ‘partition- 202 and. liquid butane leaves the-
. tower 188 by _utlet___s 228, 230 wh=ch both

spray- devic

eals around the outlets 228,

35 upper, central and. lower compartments 238,
240, 242, by: hqutd seal devices 244, 246.
- - Adjacent hquld spray devices 248, 250 are

- - provided in the: upper:compariment 238 and -
791,520 (Stamicarbon) is imserted in the
_line 50 following the freezer/crystalliser 12. 105

. “adjacent packmgs 252,254 of Pall rings are

- 40 also provided: directly below “‘the - spray

. devices - 248, 250, resnectlvely, the spray
. device 248 ‘and ‘thé packmsr 252 ‘are sepa-

‘- rated from theé: spray ‘device 250 and the

g packing' 254-.by -a “vertical partition 256

45"-wh1ch extends gcrossithe whole width of the &
. '-tower 2.:6 “Adjacent packings 258, 260 of "
ré ' also -provided in ‘the central =

zom e irectly below the pack-
50':. 256 “also--‘sépar:

. are nrovxded around

sub;ectcd to: different degrees of vacuum by

‘réspectively. The: partition
: “the packings 258, 260..

-_;,Slmllarly, -adjacent "packings .262, 264, of -
P ed 'in the lower com-:
tly: below. the packings
"y _Again’ the parntxon'-" |
_ - .Recycle - reject saline “water to freezer/ 120
vids '.-'the partmon 256 to" -
S q .gas - pressures -on. either side -

: -_'.fjthereof Baffle 266

rain passage of water:
0. g operation- -of the plant - .
'the. ‘three compartments 238,240, 242 are

the vacuuim ' pumps: 35, 37, 39 tespectively; L
the lowest degree: of :vacuum is in the coms
38 €. htghest in the com-: G

the line 59 is sprayed by the 75 _

ea{poﬁﬂ"zhﬁrthd'l&mam- Remgc Ecv&a 250) epassexst aroupt theX6wer

ner and leaves
he tower 236 by the line 60. Butane leaves

ompariments 238, 240 the lines 88,
% lf e% b 2&5 37, respec- 80
nvely, Seeane/ddaeds eectnpmnneaozztz

3y, 29f and fpa linst 268 ‘@u b 1@: via the pump

2%oth H%ﬁleh 14 disegts 4
i

re 1) comprises
rﬁzﬁmﬂﬂ sprﬂ}? device 274, 85
a packing 275 of Pall rings and. an air

4 9B 270 ek “Pghg oa fan
s 1 31 T8 L E

e operation o the “plarit water
from the line 60 .is sprayed by the spray
device 274 and is stripped of butane on 90

- ihe packmg 275 by a_countercurrent stream
- ofzair from the -air distributor 276. The air
_ ¢ ' containing the stripped butane enters the
“let "Z'atmosphere via a chimney 280.
e baﬁles 216, 218 220, 222

‘In modified forms of the plant one or 93
mote of the following modifications are -

lines 7 - made:—

;o The debutamser_'a:26 (I'mures 13-16) com—_-'
prises a tower 236 - which is divided into *
" chianger employing an mtermedlate heat 100

{3) Each heat exchanger 20, 22 i5 re-
placed - by a- double direct contact heat ex-

exchange medium.

(b A sieve bend classxﬁer of the kind
referred to in UX. patent specification No.

In this case crystals below a certain size are

" veturned to the freezer/crystalliser 12 to

form new centres for crystal growth or to
be destroyed with consequent abs*raction of

:-then: latent heat of fusion from the mcom-

ing: saline water.

(c) The sea water feed is de-aerated

Typical operating conditions for the plant
'm a temperate climate are as follows:—
Mass Flows (Ibs|hr.) 115
Sea water feed: 5.2 million. '
Product desalinated water: 2.1 million.
Recycle product water for washing 1ce
crystals: 2.3 million.

crystalllser 3.5 million.
'Ice in ice/water slurry out of freezer/
“rystalliser:- 2.2 million.

-Salme water in ice/water slurry out of

. freezer /crystalliser: 6.6 million. 125

"-I;xqtnd butane from separator/melter to

fr_eezer/crystalhser 1.9 million.

__qmd butane from butane condenser to
freeyer/crystalhser 0.3 million.
15€0Us butane into separator/melter: 2.2 130




Feed in (including saline water

fresh \ﬁéltreir inf:| @y
Cpar t 8y °’%1I f
mlli orﬁmduct wx@,pgw 42l ow pat hs,
35, 000 Reject saline water out: 26 = bet ween
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'seal 3 % o
ressu (ult'bs per: square in

120
cl ai maoButcme Céolndqnmr 23 Freezer/cry
rovided with

each ¢ uct atert ml!lt§4
“a bed? g;l, g g§ jreans are provid

Saline water out: 54
Butane vapour in: 55
Butane liquid out: 55

aths through t
o e 1 PG

and

45
Vacwum Debutaniser 26

Operating temperature: 54

Air stripper Debutaniser 28
50 Operating temperature: 54

Salt Concentrations (parts per rmlhon)
Sea water feed: - 35,000
Product desalinated water: 100'
" Pressures (Ibs per- square inch absolme)
Freezer/crystalliser: 12.6
Separator/melter: 15.9 _
Butane condenser: 23.8

60 Vacuum debutaniser: 3.74;- l 11 and-0.33
Air stripper debutaniser: atm_osp_hen_c _

Ice crystals
Effective diameter:

0.5 mm. '(C:_;rman-
Kozeny) o

65

recycl e):

oepnur jp]_csiuced in a process of the kind

the bottom through the bed of packings,
and the contactibg means is arranged, in
use, to pass the: refnocrant vapour first to
both water flow paths in the lower com-
partment, thcn through the respective parts 130

31 herein for se'par ating the ice

crystal s* and Slurry out (and in container 105): 26 t he. met hod and
apparatus described herein 25 Liquid butane in: 35
for producing ice crystals fromsaline water, 90 But ane vapour out: 24
respectively. 1202422 VWHAT VE @ AIM I S: -9
Sepa - . . ensi ng '
refrigeraition. S| ur r& Thickness: 1/5th diameter vapour produced  ,
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: m in: 26 taniser: 200 p.p.m. 7
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ourr ent I-Jz%ér&ﬁal&ﬁg P ot her conpart ds the tho Ia;a@gus d%%d | ai nEd In the
claim B’g (includ M@ GHEHE veds UecelE)s 8 rein for scparating the ice crystal ﬁc[ ein ' vidae
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ega??ﬁ%t roug ?tgv?} gggrsartmgnt‘? and 105 40 refes
Ohre provided for contacting the re- frest
frigerant vapour with water in co-current wals
flow in one compartment and in counter- path
current flow in the other compartment. vam
3. Apparatus as claimed in claim 2 10 45 wat:
wherein the container is a tower which is '
divided into upper and lower compartments
the partition is vertically disposed in the Printed  fo
tower and provides separate saline and Published
fresh water flow. paths through the com- 115
partments but allows intermingling of the
‘vapour flow paths, and the dividing wall
‘between the compartments allows liquid to
-pass therethrough but is a seal against
vapour. 120
4, Apparatus  as claimed in claim 3
- wherein each compartment is provided with
-a bed of packings means are provided for
‘feeding saline and fresh waters in their
separate paths from the top of the tower to 125




But ane condenser: 23.8 feeding saline and fresh
waters in their 60 Vacuum debutaniser: 3.74; 1.11: and 0.33 separate paths
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and the* gontacting neans is arranged, in 1ce ) crystals

usew to pass the refrigerant vapour first to ameter: 0.5
m m (Car man-.-“both water .fl.ow.paths in the Ilmmmgmllm”m"zeny)

part Zthen through t he respepidz\ﬁgz parts 3

1 20 422 | ! St the bed

of that ¢gmpartnment in co- vapour qtm;t(ge@; | p,gﬂ,tmgngtg@o fl ow pat hs bei ng
cur.r.ent R¢rexi h OfimaM ih hfrbdae [ ofigstafilser : amd Pereeradge y soliglh | nwedtezeg crysigligserd ngl e.
--._-‘;_-t'-hr\gtrgh TR DN vapour duct . to t he25% ©© 11. A nethod as clained in
‘clal'm E’@ea‘s;’:égﬁ“y inIreezer/crystalliser: dspect | ve undersi des of the begyin the
wher ei nWaéhr{wat%?-@éavmg‘@E}ﬁfatJryrﬁéﬁer RathNn-Biighe with  bURAE rangoNRRAdiBENt and into 3
t he bed -irdject Mﬂxmtﬂ% ©b piodadt vatehe wat eaver notcmomuthaerit8°1*‘lmd/ Bith aount er f | ow
fashion_ to the waters flowing an ‘F‘h“t? Ui é’PP‘E ‘gﬁt"gtag 't her et hr ough.

12. A, Fespasy. (§§ %al med in claim. cgtmtégﬁrqe,?mg ;ffln' [ﬁ b claim: 3y,
eSeﬁ'd?hter

of th
curres
throu
e8]
upper
couni
there!
5,
4 wh
comp

or ig0Bg ai ner is a towervacdhf:/lddmdan&e:\nheo@prpnt he d| vi di ng wal | 6.
Be})\é\fem@h?teﬁlmniﬂp er26and | ower ccﬁppepptr#@nt%l \nmdlqct waigr @om;@gt ments is a $wh
ubbl e tSplig water m: partiti T, ompart- 55 -

E‘é’?‘ciﬁalgg Wi WP n claim 4 g?’g %gzgeparﬁgﬁdg \Mn wat er fl-opy ;’,f,?}
pat hs Héa;vm,ﬁy,@gé} bhe packl ngs are cﬂou&ﬂfrhttoﬁadwodm waeamamdtmart nent fresh
hﬁ.VI ng Spaba%lerd{ed acﬁﬂ 7. Appar at us as}ng@llfa#t ﬁ?b“%‘ﬁ'i r ?80% B. |ngs 8.
t rough Wé‘i" askl ne and fresh cﬂ)%; ) g;ﬁ’#ﬁg Dby devices vious
are yebREE AR 0 Fhei r separ at e - {gérs Nol m@gncind‘ 235167 REGMi 88d  for 20 ban
intro ucr ng the saI ine and sing frrmhlzam@)m;;seo:lalmhaetdwmd too the 60 the t
fresh wﬁteezres/crymfl respecti v, ‘hu

viGe

ir D egiod apg, PPRSANSt ‘t?% r| gerant .
vopow S FIENE Wkl R A S e
1 1118

with

. flow pa 93%er Vi 0US Cl ai mioMedi@ing x@wsﬁmwtamams% 25 the |
conpar t-Betaie v'tphnrnoqnaﬁsl ng t hrough trresm@welg\frEovr ded for collecting saline §id°l
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wat er §, Skey from chamber 142 to chamber referred to, by direct contact with saline 95 30 leadi
- 144: 32 - and fresh watérs, comprising a container ' - both
Product water out: 32 ' having a partition therein which separates lTevel
Reject saline water out: 26 . a flow path of the saline water from a flow 9.
: Butane vapour in: 37 : path of the fresh water but which allows wher
- 15 Butane liquid out: 35 mtermmglmg of refrigerant vapour contact- 100 - 35 ligui
Butane vapour out: 35 . . ing the two flow paths. prov
S . : : 2. Apparatus as claimed in clalm 1 frige
Butane Condenser 24 wherein the container is divided into com- 16
Product water in: 43 ' partments so that each water flow path frige
. 40 Product water out: 54 passes through two compartments, and 105 40 refer
Saline water .in: 43 : ‘means are -provided for contacting the re- * fresh
Saline water out: 54 frigerant vapour with water in co-current wale
Butane vapour in: 55 _ flow-in one’ compartment and in counter- path
Butane liquid out: 55 : current flow in.‘the other compartment. o vapc
45 N : 3. Apparatus as.’ claimed in claim 2 110 45 wate
Vacuum Debutaniser 26 ' - wherein the container is a tower which is
Operatmg temperature : 54 divided into upper and lower compartments : :
the partition 1isvertically disposed in the Printed fo
.Azr stripper Debutaniser 28 - tower and px:ov1des separate saline and Published
50 Operatmg temperature: 54 . fresh water flow ‘paths through the.com- LI5
. ' partments but allows mtermmglmg of the
Salt Concenirations (parts per mzllron) ‘vapour flow paths; and. the ‘dividing wall
" Sea water feed: 35,000 _ .between the compartments allows hqutd to
: Product desalinated water: 100 . 'pass. therethrough ut is a seal against
: 55 ’ vapour. 120
Pressures (Ibs per square inch: absolute) 4. Apparatus “claimed in claim 3
Freezer [crystalliser: 12.6 wheérein each compartment is provided with
Separator /melter: 15.9 . a bed of packmgs eans are provided for
Butane condenser: 23.8 . feeding saline; and" fresh waters- in their
- 60 Vacuum - debutaniser: 3.74; 1.11; and 033 separate paths from the top of the tower to 125
Air“stripper debutaniser: atmo_sphenc the bottom throuc,h ‘the bed of packings,
S : : L E ~ and ‘the contacting ‘means is arranged, in
Ice crystals - : . " -use, to pass the: "'rcfnoerant vapour first to
Effective diameter: 0.5 m.m. (Carman- “both’ water ﬂow- paths in- the lower com- 30
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