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A DI STRI BUTOR FOR A FLOMBLE MEDI UM THI' S | NVENTI ON
relates to a distributor for a flowable mediumin a

whear/oewehange apparat us. BACKGROUND OFTHE | NVEQITAT06/001134

Known falling filmheat exchangers generally have a
nunber of vertically oriented tubes |located in a
housing. A first flowable nmediumfor heat exchanging

whi e a secoRcPKTRIBHTER rdk At ® MEpI IR o
housi ng. Due to tenperature differential between the
first mediumand the second nedium heat is

t ransTEIS BVENDIQNNelamsdioladisarilivier ot heflovwaslé wiedium in a heat
t hrough the tube walls. Such known heat exchangers are
?Vﬁlaﬁéqfﬁli’lp%été& in an evaporator and/or a condenser in

processes for otg/@&!gg' ﬂ@)lﬂgbﬂﬁk%l Lﬁgwm Iﬂ@ﬂ sea water

or bracki sh water- hat the

first Khbanallipgnaei HeEatCORhacHess dedRhlBt hR! ¥ rRimibdr If vertically
e

portion of the inner wall surface of each tube whi
prienipe ileh docated mugyhousies dy tirshfowablermediamsionhiat exchanging is
gortia[} 3f| thﬁ avai l ahl e heat thansfhe(}a surfa ef ar of di

TRPef UBdalt $MART gV B PRl ety AYilG 4 fecond Tiqwalle medium
e 10 thENHH UK V‘DuE%&en‘?@%?ﬁ@FéQcﬁﬁé'eﬁtFeﬁ Hegflé‘%&fn@g%rst medium and

relatively inefficient. The first flowa i um
thengacahd ynedintrai hesit iisvpramsfarresls framddwe nmadiemaiosthehether medium

ause fouling or, scal| b eposi ti ng sone of the )
ﬁma{ﬁ% {hedUBe aralls. %vﬁ'éﬂ%%ynoﬂeﬁh% ARESTs g (tRIcR!baused in an
f Foul i 1
gt 3, LA 0. EERINE s pr rom o
heteelor bfackisbivatgl scal i ng i ncreases progressively with

t he ampunt of tBe fl owabl e nmedi um t hrough the tubes. _
In tind'e iPKetaepesheted thaighe first dewable wedwinn epaipgts a relatively

é@glll ggg'rtmgfgﬁet Ifn\%éef' vslﬁl\ljgjrfa%:g g)tf iet%pa‘fa tlﬂ?eabvh?léﬁfﬁ] Q{é‘ugg r‘[ﬁerethrough.

co urrties

Acogtirighy, onlyt Hemanpektiorpdll ths Ui RGES hedt tknefel HReReMMSE of each
be renoved. Renoval of the inpurities and/or m nerals

bubgus ediresibeall trasefer mdthtba first resdivmefhe knaownm eateixchangers are
{h%?etforter}glah\lljgg?ne%ﬁger?t.e cl eaned mechani cally

The first flowable medium generally contains impurities and/or minerals that
cause fouling or scaling by depositing some of the impurities and/or minerals on the
inner wall surfaces of the tubes. Fouling/scaling reduces the heat exchange transfer
rate across the tube\ walls. The level of fouling/scaling increases progressively with
the amount of the flowable medium through the tubes. In time, the deposited
impurities and/or minerals would increase to a level that the heat exchangers become
ineffective. Thus, the impurities and/or minerals on the inner wall surfaces of the
tubes must be removed. Removal of the impurities and/or minerals require removal
of the heat exchangers from service so that the tubes can be cleaned mechanically
and/or chemically. Considerable costs and time are required to maintain a process
plant employing the known heat exchangers in a reasonably effective working order.

In addition, during maintenance, the plant is not productive.
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and/ or chem cally. Considerable costs and tine are
required to nmaintain a process plant enploying the

whp@no1d1ént exchangers in a reasonably effectiREI/AU2006/001134

wor ki ng order. In addition, during maintenance, the

plant is not productive. OBIECT OFTHE I NVENTION It is

an object of this invention o provide a distributor

for a flowabl e nediumin a heat exchange appar at us

whi ch alleviates or reduces to a ceratin |evel one or

nore of the above pigipETaht TAESRYERRIGLES. SUMVARY

OFTHE | NVENTI ON I n"0one aspect therefore the present

i nvenltiscan olgedtadd $his mventios ta prlouidera ditributol towakfloevable medium

nedLun1fo a heat exchanger having a housi ng nenber

g heat gxeaangePatips Wil allgwatessot feglresytogt reatiRdevel one or
: ' ousi ng nenber. The

ﬁ#ﬁ??ﬁ@gggéw?é@ udé@séﬂﬁé %%/body arranged to be

supported in or agUusmARYOPTHENSMPEMNIBONMENDEr, a core

menber formed in the body, and an annular flow passage

f or meth pee werast thrseipsel yhamesenieinyentéonreesistas . inThdispiayor of a

fie FEiitorion A herbBEhadit hatine Aipdhe Rettber b at least one
RAIHRBAINY ReiERS iR 1 PePheriB& draRged T efHRWNBIRSABE:. The

extends fromthe inlet at the upper section to the
digtribetorainctudes h bwlowsertyi asrangethth e suapoiriedun ed at ane end of the

dif ne or nore flow characteristics,of a flowabl e
B TP FRICUMEBRG, rReoy A bE oy paad AragiIat ey Passage
t i i i it
{drea HRALGE GE bRH) 3R HirLtE fnénbe hd Bop s rridluft an upper

tdutiop hagiaganiislet; andwguseetion baviag nowufletp gne a shidesleytidir between
the inlet towards the ﬂiq section, and w
fi

d
Bredyes and lawerrsestieind @%@@@@aﬁrﬁ%\%%ﬁ 31%“%@ the upper

. \ e ol .
ERFgf o R iy S U Lot BIEIS CorRlrPobaipBe 3F more
ol dbbracreriefi 8 f aiflowaabié mediune flolvingahsighnhé pasagaval |

surface of the tube nenber. The core nenber may be
conf i Bigferablyn the dlaynagharasterigicsupdvdeea@ flawneelogity rend a flow

direction of the flowable medium.

In preference, the passage is configured to narrow progressively from the
inlet towards the mid section, and widen progressively from the mid section towards
the outlet.

One or more ejection guide elements may be arranged at said outlet for
guiding the flowable medium at said outlet to eject in a direction towards an inner
wall surface of the tube member.

The core member may be configured in the shape of an upturned funnel with
a substantially conical part in or adjacent to said lower section and a substantially
straight neck part in or adjacent to said upper section. Thus, the flow passage has a
relatively wide flow path at said upper section and a relatively narrow flow path at
said mid section and/or lower section. The shape of the annular flow passage causes
the flowable medium to flow at a relatively higher flow velocity when flowing in the

passage at said mid and/or lower sections.
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a substantially conical part in or adjacent to said
| ower section and a substantially strai ght neck part

WO p00a01@d} acent to sai d upper section. Thus, tPET/AURWG/001134

passage has a relatively wide flow path at said upper
section and a relatively nargow flow path at said md
section and/or |ower section. The shape of the annul ar

fl ow passage causes the fl owahl e iumto flow at a .

el at OER) Tirs ARt S erBUR AS alid itteg of e Bhe section

BRBSiRA: B (RADdTrdd RS oW GMBIreFRERbIANRI Nt B WIS €he mid

i nTake qui de elenents may al so be arranged at the

sepppan. section for guiding the flowable nediumto flow

in streans fromsaid inlet towards the md section. .

The bU%ﬁ/T’BR@)Y FaYe %lvesapwﬂorta@fra?ﬁ;@aﬁémataﬁa@awape&pi%tlon for
ry: Sk A [ [

SERbLAE HELITHAR ' A0 e nflcr: SR, dn SEpldfParangement

iparpepipberll flahgngaenknhg ratially frawisald ypder asatimi ahdugpdigured for

section and confiﬁgured for resting on an end edge of

feRiEng @/ban gRdsdge off the kst membaspect therefore the

present_inventio i [ C

P o T b ey RO AT ASRE b b haneer
ineludia b | BoIrigemeR ek, Ub & uiER &5t Ssudk ta AR dvdriicd] Reoriented tube
housi ng menber and a distributor as descri bed above

weinbgrss appigetdd tha hemsingt membeeabéra dipiribliaralsl gescdbed above
tube plate i.s Erovi ded iE t he housi ng nenber and the
kR1ag sTRRTEAdN Sped BRSPSt egral Iy with or fixed to

sai d We?ér&oI%rBB' FelbeDpfRteRi £ TAENAEY FinThe IHIVENE! Pindier and the

order that the present invention can be noreé readily
disigibusiro et farmecbintqguallyl witlo opfisert focsald @lfeect ref erence
P C d O

w |l now be de ) panyi ng dr.a gs whi ch
illustrate pre¥ RIEF LESCRI :’:'}-RQ- :-’ ANTIEN At i on and
wWher ein.. ik . _ . .

emboct T B fip b REHBREah b okl fMafy uPerstood and be put

ity @rddtionl; effdcg ueferedice svidl s@ethe naldevioethe afccoim@anying drawings
R R A A e IER e e R

Figure 1 is a perspective view of an embodiment of the distributor according
to the present invention;

Figure 2 is a sectional view of the distributor shown in Figure 1;

Figures 3 schematically shows the distributor shown in Figure 1 in a tube
member; and

Figure 4 shows the flow path of a fluid medium through the distributor shown

in Figure 1.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings and initially to Figures 1 and 2, there is shown
a distributor 10 according to one embodiment of the present invention. The
distributor 10 has a hollow body with an upper section 12, a lower section 14 and
a mid section 16 between the upper and lower sections. The body forms an inlet 18
at said upper section and an outlet at said lower section. The mid section 16 is

relatively narrow. The top section 12 is relatively wide at the inlet 18 and narrows



10

15

20

25

30

menber; and Figure 4 shows the flow path of a fluid
medi um t hrough the distributor shown in Figure 1.

WAL LER DESCRI PTI ON O FTHE | NVENTI ON Ref er r i PQT/AU006/001134

the drawings and initially to Figures 1 and 2, there
is shown a distributor 10 ac%ording to one enbodi nent
of the present invention. di stributor 10 has a

REISSRVED At {0 R Ssb bl ERG M eAntpgel widens
rteksc?\ﬂecly fr gh?thkéqmél SePhdIPT é‘fbv{/e[?'{j?fhejc%t@ o§ai d upper

t| on and an outlet at said [ower section. The md
sect iAn ihGer Toreinadnleel 32 nralarramgedT Ire the podectti isrshaged dike a
Iatlvlg(y wi de atthelnlet 18

plRBURA pr uripeedifyane) ?\sm&ﬁ&@nmbseﬁr'an 2é@ndarsubgiantiglly straight
ﬁ&% se<°.t § exh! ﬂggﬂaﬁ]mvg%?%g?r OIS %%ﬁhé’c? |b¥twée9|%é IBgd{ﬁaﬂd the

Sectl on tovvar n 1 nner

iRe&re demiserax,anged in the body. It is shaped like a
substantlally upt ur ned funnel haV|ng a conical section
24 anthexdisiibstasritd l@ma;mgnb%nogmtakfegw g elameytis 28 arranged in the

ul d he b
S el B RO Bl ol A REC TR by decton 12
mgrne@rt sdcibAlS. AR bEEBRIch ARdEEIARBBBO dtephiided at the

annul ar passager 26. The gui de elenents 28 extend
detep@en t he upper section 12 and the neck section 25.

A of t d | e ts 30 ded at
e oBisensp gt i ﬂgéﬂrﬁﬂ% s a0 UeBho Perinnkgsedon 12.
AsQ‘ SIS if ey ad 3 A8 sY t32°?§ phRitioRed DAANE ebife a the intake

Figure 3, the Support f an e i's positioned on
@uhe0abf & hda meaber &0@ hadag ah umdr el queefarbe 04(&6} évaponagon of

an inner wall surface 104 for evaporation
£ llswahie. MHT inn Uhe, dUa, BeTHRMb RS Oies W e?urﬁgﬁ 106 is for
Weﬂgﬁlo%ogféﬁow%le &rﬂsat' on of a flowable nedium

errin I'n"use, the intake guide
el errenéf‘érr'm% i Sugmrebmtm @ i rdekeaghidevelbmen®Exs distribute and

gs&:gg aaﬁofvgglvevartngémtn? sLlchO\g/s asga\f/;trere ?om?lolwn ansS i‘yrggn?é Ir? asé\t]esral paths
through the region of the passage26 at the upper section 12 towards the narrow mid
section 16. The flow velocity of the streams of the flowable medium increases as they
move into the narrower passage region at the mid section 16. The conical section 24
of the inner member 22 causes the streams to flow radially outwardly at an angle
until the ejection guide elements 30 at the outlet 20 causes the streams to swirl onto
the inner wall surface 104 of the tube member 100.

The distributor 10 thus allows for a rapid increase in fluid flow velocity at the
outlet and the medium ejected from the outlet wets a relatively large surface area
over the evaporation surfaces 104.

In one embodiment, the external diameter of the distributor is 49.0mm, and
is designed to fit into a 49.2mm internal diameter (ID) heat exchange tube member
100 that forms part of the evaporator/condenser assembly (shown). Other diameters

of the distributor can be made to fit heat exchange tubes of other diameters.

This embodiment of the distributor 10 has an effective active flow head
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through the region of the passage26 at thevupper
section 12 towards the narrow md section 16. The fl ow

wa@elsoid7y2 of the streans of the flowabl e nmedi uPCT/AU2006/001134

i ncreases as they nove into the narrower passage
region at the md section 16. The conical section 24
of the i nner nmenber 22 cause? the streans to fl ow

di al | h
it o hemle Y Bdiesithcs 1By et SehRe 7L amy for 2
&S'-hv%}‘i{l&%al Gmrﬂ)tﬁt&ecdnﬁﬂﬁéted‘@* Illaré Wk AR plegﬂc ?fli% l‘iﬁeantéﬁ*é@twe flow

he distributor 10 thus al or a rapid
crossrmaenal r:aréal 540l nfrhb s vméasaneti)at the tmd}pomit loé theadhigtribbtor (This
medi umejected fromthe outlet wets a relatively |arge
SRIPPaee WHitle 20 PR e 26Mep HPW CEs1ESsetiPRRk arep0 270) Angpmefor a

I@gg#w‘dlsn‘iﬂ&ﬁor‘f&%&%ﬁﬂ%d gft A Ig{ln&js ﬁ]Q&,C [ St r i but or

esl gne nto a

i nt erTigd digirdieirero kdsk) dbmahstea){é‘d‘lﬁﬁgﬁnm‘dbﬁ)vﬂm@@f 1.080/s. (This

that forns part of the evapor ator/ condenser assenbly

CYRBAAY WithrshBewdrieneft @3 Lt for recamventional distrikider ganstructed of
exchange tubes of other dianeters.

e to fit t
Q‘%ggesé%%saql%'ﬁ of the distributor 10 has an effective

act i veyHdr@ Wishanfy! aird afletdd ofFer tHAN thaf BBRALRE aMold afe used,
fl ow head volune of 11 mL, for a conventi onal

theist effdstivoacton diomu beed volurher effectise rftms qmosasraettu)nal larea and
has. an fect ive . fl ow cross- a{f‘%t onal ar.ea

mR :
REXSTRIcHE Pt il SBBoRRrOTATFIG aiFEeRan dp g%ﬁﬂgargsof their
GRIRASE s Wohibaft Biiheabl0RnARLiKRy HeMUnSr AR GaEt | onal

area 2/0 mm®, for a conventional distributor
const The tettilnftohacabrdiegitodhs pésest irnjentidindadliatesi duiroproved

10 has .a denonstrate mflqow rate of 1.08 L/
("?H'i”§ Cﬁ@ﬁﬁ%ﬂ%@rWM“g tHB Uffages R \@PBN FRRSPresypn & ﬁso known

?&%?r‘é@%er eésé!uh%ﬁ a%?”ﬂ ! “&és%ﬁn fonth rt‘ﬁ%‘ (ﬁ%ﬁutor is

ors o diraneters er t

|h@teddeescrtln@edpabnov@1caref ubed heﬁtheexl’cha‘ﬁéeectbbéﬁ mat | foem  the
fl ow head vol une, effective flow cross-sectional area
a\fﬁwom/%ndﬁm%mﬁ&samkf wihe biigey edips oxemathe y)uﬂﬁt 20 of the

BARRF s P AP T 1 2,

:ggl Frltﬁéaétiiléisﬂiﬂig?rl 1ﬁﬁpf\ggmﬂglﬁ@thb%ebﬂﬁar@fe€§meb NY# oF tHérbvaporatlon
side of the evaporator/condenser tubes 100 in near pristine condition as the streams
of relatively higher flow rate would cause any deposits on the wall surface to
dislodge. This maintenance of the surface104 allows desalination process efficiency
to be maintained, with the lowest energy inputs per unit of clean water produced (as
measured in kWh/kL).

The efficiency of desalination is also maintained by varying the brine
recirculation rate. In one example, the recirculation rate is set at an initial 20:1, and
could be allowed to rise to 83:1, if required for scouring sgale build-ups. Existing
distributors, which are made of hard resinous plastics, have a maximum recirculation
rate, as measured, of 23:1.

Whilst a recirculation rate 23:1 is satisfactory for normal operation with brine

solutions of moderate scaling/fouling potential, it does not provide significant
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wetting of evaporator (internal tube) surfaces of a
vapour conpression (also known as re-conpression)

wale®aloigrat i on plant. In a desalination plant, PE&EAU2006/001134

distributor is situated at the upper end of the heat

exchange tubes that formthe_evaporator/condenser

assenbly. The brine exiting f6r omthe outlet 20 of the

di st.ri but or %O iSI SWirl eld onto .t he feva or atﬁr ?uﬁ'f acet il

SRR SEnABY Y ecalf TRRPHRafoh sOlHan@laeqtpLtafing fouling potential.

Phe fd?&l%t&pﬁccgrdihgetoeﬁ%oefeﬁ‘ hioMvahilsh QMowd%or recirculation rates

evapor at or/ condensSer tubes 100 in near pristine

monided fonleasalingevaportorsudbcasel ati vel y hi gher fl ow

rate woul d cause any deposits o n the wall surface to

di sl obigw vetpgitesriasiae evsaligycanglenssitrhasete gamgiqnixguoted as

. .. Cofficle . : .

(RRPIA,IAL 08, BRSO HShPR kAP SyELLRLREy dbibied o

tieodhtedor agstaRideUsEitldsh dtdlhtube). Thee @bl aeRifies Obccur for

desalination is also maintained by varying the brine

restrrylgtiomtatesrofr4Q: &. a regironlation satpithat can easibydie aagpatmedated by
ate i.s set at. an initjal 20:1, . and could be allowe

(8 B8 13 A€ eieret fiveFier 1t PGB lig oRieRerfibes that

Bl lodb&iRSed WithStHengis@ibstdyi FuharsreseMiiifleridh BRUMAEE of highly

hard resinous plastics, have a maxi numrecircul ation

embion rassinptadaniad) alkdy, 28gher flomhivelstitias cac becm@byeh if scaling
ate 23:1 i, satjsfactory for, narnmal, operatjon with, )

beGaTaes B PRtIaRe "B o tave velpdiieh i SBIPaL ok higciulation

bhesdF e niQin sz-P\fﬁh&'%?,Sﬂ gni ficantscouring capacity for

scal e renoval , for solutions of greater

scal i Aghduos baundisaadreldtivebn thEheppir ahd ldwdreectis @f dhendjstributor

to,tge,, resent invention allows for recircul ation

FQéslac .b)é@ef@'%s@@aw IRBereRapEraE 4 FUIRg Huaysh the centre
& B HGHBGHE RS RehECaP HABRLALLARIES OPERIR OF eUBBS AR fanges
commonly quoted as lrTmting velocities, above c

8nioRl QrlidMmate06fBOMNB AT thd Baseo NMiiR pYeR DL byEdlisatort PRevents the
l[imt for austenitic stainless steel tubes. These fl ow

{rsmetion pbapydaliecewn at e head cAthesvaparatos/condapen tubgs, a partial
t can easily be accommodat ed by

{’%CeIuhfﬁ{a?‘f’vbﬁ@olinq&%”tggﬁ?% present invention. If the
SecooR i Mg et oo cons e
fdembhstrated are used, the diameters of the pressure equalisation core will vary
approximately in proportion to the square of their (the Distributor) diameters, as
compared to the 49.0 mm diameter of the distributor demonstration unit.

The direction of the flow emanating from the outlet 20 of the distributor 10
is towards the internal wall surfaces of the evaporator/condenser tube. The lower
flanged section of the pressure equalisatioh hollow core helps facilitate this
directional flow, as well as assist in preventing the movement of the forming brine
film away from the evaporator/condenser tube internal wall.

The effect of scaling/fouling is to make the efficiency of vapour compression
desalination plants severely decline. It is known that the heat transfer coefficient of

an evaporator/condenser system is compromised by scaling and fouling. The removal

of scale is important in reducing the energy input to produce a given amount
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vel ocities can be enployed, if scaling becones a

w@e@bloeqy2 These high flow velocities will be PCT/AU2006/001134

facilitated by recirculation rates of between 40:1 and
83:1 . Pressure equalisation_between the upper and

| ower sections of the distrigutor 10 is facilitated by
t he hol | ow core or i nner r runni ng throu the .
eQiitengate fPioRclivaiep) IfR sfale &Jﬁ k@f FARAY SAMPIREEPT 4 Psaq'"at'on
@aﬁpeter of 6mm at the top, and flanges out to a

Iarret er of 30mm at the base. This pressure
equal Thaldistibeeven & éfet bartraitd saif-cdéarangaydtémal for falling film
vacuum at the head of the eva orator/condenser t ubes,
vasirtqaanpresstiupeselinationopipatss ftyitl ferm martiq @Aheat/\ﬂé?*éer surface

dlstrlbuto s, of ,di anet er,s, ot her .t ha S

DBttt Shiegh el REYqied haghete RAub{E} o ST EE RF Hhiscalant
Elﬁe%ﬁi%ﬁlrﬁjcﬁ%u@at %ﬂ'a%yg%l%c%ﬂlﬁg y.@rvwean%rmghmw Mtes fthat can
proportion to the square of their (the stributor)

bé aommemsdatad by dnpdisteibutas. t he 49. 0 nm di aneter of the

di stri put or,. dempnstrat,i on .The direction.of th

{1 ow SREARHIGD Frameere T fPbugnand gy des fabdsthe woe
d0dc8s Hava ydﬁ»nr{& R€oh %@ff@?d d%éhéﬁf&@ﬁ%% & thbMine flow. The
evapor at or/ coridenser tu l ower flanged section
ofipioved fiugkdynamiepupkiteabf e brolel fow albove fdréhgsased tube surface
facilitate this directional flow, as well| as ' [

assl| S 1 n
perivehenag mqﬁ%efﬁﬁ'@e ﬁrtm YNRUC PR tiRg OBMEr?éaW?w}g%@enser-
from r
N L
Uaeation ﬁrmprvaﬁaldh@ ad@aaidufr@tlbnmtk@kaﬁt/ﬂll bewpp&rbyt to those skilled
decl i ne. is known that the heat transfer
gobte art |Wé'ﬂ10tk§1deﬁiift'@€aff%ﬁ abe bresshamhgendssgope ffite invention as

b I|n foullng The renoval of
§82¥ q30£hﬁ”¥?§ﬂf g?% (%ing the energy input to
produce a given anountcondensate (product water) in a
scal ed (foul ed) vapour conpression desalination plant.
The distributor 10 is in effect part of a
self-cleaning systemfor falling filmvapour
conpression desalination plants. It will formpart of
a heat transfer surface nmai ntenance strategy that may
i ncl ude magnetic induction cleaning and anti-seal ant
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chem cal addition, as well a physical scouring
provi ded by higher flow rates that can be accommuodat ed

whyoories7dt stri butor. The ability to increase bPCTauU2006/001134

di stribution and flow velocity onto the tube surfaces
has an inmpact on the fluid dynanmic properties of the
brine flow. The inproved flui & dynanic properties of
the brine flow allow for increased tube surface
contact hence nore effici en€LAMS nodynani ¢ properties
of the evaporator/condenser. Wil st the above has been
given by way of illustrative exanple of the present

i T‘VentA QistABOYr Y& & Abivape ABHURPH & Heal HQRSnsh &, an a housing
wi || alrgs)parent to those skilled in the artow th

drepmbter fat berast dmfe fibstadtialipivertiaalty tsmmpmal tfbetrhember arranged in
forth in the f

c *s%ﬁﬁls'oégﬂ? &, The Wi buiop GomPTiFioE adﬂq'fzwg@méawea@m with the
i (5} Ach8e REGBBASRS arﬁ"f\gé ver?e %%%bt@@ i'g %rne%ﬂg ofthe associated

| east one substanti a ori én

ntebbenerabelalag@ﬁelmemba foomed ng the ey, atdentnsldr tflé)‘i/\ﬂbassage
rrprq@l ng a hoI | ow body associated with the or each
thBEe giEenaing hadyangehetcers manhssothedendynbeing dermoreb with an

L, TS BRIy ) BUI gt
H&It%@@mtﬁehﬁ)d@ﬁ gl &Nﬁbr%@@&@ I dBENB N pds! et!ﬁe%g i’@ﬁh&gto extend

formed with an upper section having an inlet, | ower
sé@’ﬂutbﬁ inlgy iah gheanppert sastion dpdhe ovildt atethe; lowebeewmn and being
wer secti.ons an thef

R A U RSB B LSBT S um fovin

Stﬁ?dugﬁﬁhéﬁaﬁbge outlet at the | ower sectl on, and bei ng
configured to nodify one or nore flow characteristics

of. a fTMWIbutmdlccm‘dmgdwchgnﬂhwbagim tH'ea‘quasbargeterlﬂlcs include
di stri.buto ccordi n wher ei n he fl
c"hﬁ?‘é(c‘f oS Eh2 et deretinr gl g gresamlion B throush the
i Lion of the flowable mediumflow ng through the
passage. 3. The distributor according to claim1 or 2
viher eiThet distripats ageordingciordlaigut ed 2t wher@ir e passage is configured
progressn vely fromf@he inlet towards the md section,
AN Quprogressively from the inlet towards the mid section, and widen
progressively from the mid section towards the outlet.
4. The distributor according to any one of claims 1 to 3 wherein one or more
ejection guide elements are arranged at said outlet for guiding the flowable medium
at said outlet to eject in a direction towards an inner wall surface of the associated
tube member.
5. The distributor according to any one of claims 1 to 4 wherein the core
member is configured in the shape of an upturned funnel with a substantially conical
part in or adjacent to said lower section and a substantially straight neck part in or
adjacent to said upper section, whereby the flow passage having a relatively wide
flow path at said upper section and a relatively narrow flow path at said mid section

and/or lower section causes the flowable medium to flow at a relatively higher flow

velocity when flowing in the passage at said mid and/or lower sections.
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progressively fromthe md section towards the outlet.
4. The distributor according to any one of clains 1 to

wWG20eLEHn one or nore ejection gui de el ement SPEr/aU2006/001134

arranged at said outlet for guiding the flowable
medi um at said outlet to e] e%t in a direction towards
an inner wall surface of the associ ated tube nenber.

B el LR o RS 2ob P PUIPS 51 R hagibPmor
Ral@Ng it Wdhschtd WBRknMIt D Be SHHPRE 8BEAAH kY 5QBIfgRdhe flowable
part in or adjacent to sald |ower section and a

siedamand flaw liy stedanad fydrh snieldklepmviardnthermiadjeatent t o

sai d upper section, whereby the fl ow passage having, a
fel atT%SV” W 3908 '%%awor%?%c'waﬁe} e esain 4 bady has

Lot ; ' . . :
PSR eh el s PL R Bh R R DR S RE L e ube
frrehidervel y higher flow velocity when flowing in the

gassa e at said md and/or |ower sections.6. The .

i st ribgidistibageroacsprding ¢ glaim ohwherei thg spppri yrangement is a
whenej ne or .nore intake.quide, el ements.is _arnranged
fee, G “adlRl, "REAGBH RorwaT taar R ifed for
FeRtihd 8MVah Bnd 8@ BBthkl@be Sahfbet.nl et towards the md
section. 7. The distributor according to any one of
8l ai md heat exdhanger edmptisies bdeysinggnemberpparumber of substantially

SRRl 5 BB BE 3he e BBSTE R o
geaqeENg zﬁ? @ Malm¥h 86 Bidi i \QippBREPSH et h' tBHE RTBRer.

I's a peripheral flange extending radially fromsaid
upper The beataxchargec andardimged dam 9 egtareig tbe hansieg dhember has

edge of the tube er,. 9. A heat exchanger . X )
eéﬁiﬁ P'éﬁeﬁgerglm@&%ﬁahﬁf@#?) e eimser e Ybuith ar fised {p said
pe&;ically ori ented tube nenbers arranged in the

ousi ng menber and a distributor as clained in any one

of clains 1 to 8 being supported in each tube nenber.

10. The heat exchanger according to claim9 wherein
t he housi ng nmenber has a tube plate therein and the
distributor(s) are fornmed integrally with or fixed to
said pl ate.



