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Inl et arrangenent for a plate heat exchanger. The
Scope of the Invention The invention relates to heat

weesarges s and nore precisely an inlet arrange@END2606000207

a plate heat exchanger. Techni éal Field Plate heat
exchangers of various designs have been used in
cooling and_heating installations for a | on tlne and
are advant adBbtls 2FBnapeRio f8r (2 2481 hegp exg
they are conpact and have a | arge heat exchanglng
surface Wi th respect to the volunme and space needed.
2§ Af Aéafhe {AREE8Nas drop fil m absorbers
and/or drop f|In1desorbers i n absorption |nstallat|ons
has roven to problemto achi eve a
dig?r? ?PBHOBfr?E@tﬁéaFO h@ﬁ&nﬁ?ﬁ@aﬁﬁaFﬁ P dtﬁere precisely
exachanget . aTheagesedtuefbo thplaaet hthat ekbrangdirum
enters the exchanger as both gas and |iquid phase. The
gas has a tendency to concentrate in the upper part of
t Rechniegalchaahdl . Consequently, the ducts closest to
the inlet will get filled with liquid at first, so
that in the ducts at the end of the inlet channe
tﬁéaeembﬁﬁtne§eh9naerﬁ|eﬁnﬁ@r@ags fRsagapt hawe pgen used in

Iceenﬂn@nbhdbeeét@mgngneeenuatyeﬁgleaklu dewsg thmkh@nd are
changer and this wl ggve a_poor distrib

O RE AP e AN FRUOHEGF &2 B0BE - { R FHEHOOP ¢ hBOY are
ptanhpsct 8od hevehe datfer hagtt hechahgitopdaotkifencandth

t t he heat
exc%%%ggr%?sgﬁﬁesé gﬁécgggg% gcgrﬁ?§a%gllssega Such
irregular distribution of liquid

When using heat exchangers as drop film absorbers and/or

drop film desorbers in absorption installations it has
proven to be a problem to achieve a good distribution of
the heat exchanging media in the exchanger. This is due to
the fact that the medium enters the exchanger as both gas
and liquid phase. The gas has a tendency to concentrate in
the upper part of the inlet channel. Consequently, the
ducts closest to the inlet will get filled with liquid at
first, so that in the ducts at the end of the inlet
channel, there will mostly be flowing gas. In addition, the
liquid will be flowing mostly vertically down in the heat
exchanger and this will give a poor distribution of the
heat exchanging media over the width of the plates. Due to
the differing thermal conduction and mass flow, the heat
exchanging area of the heat exchanger is therefore not
optimally utilised. Such irregular distribution of liquid
and gas leads to a reduced efficiency. This is often
compensated for by the use of a larger heat exchanger with
a larger heat exchanging surface or a tube boiler exchanger
with known distribution systems and arrangements for an
improved efficiency as described for example in US

4,747,915, This leads to higher costs and an increased
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and gas leads to a reduced efficiency. This is often
conpensated for by the use of a | arger heat exchanger

wowral/1zi68ar ger heat exchangi ng surface or a t ubPer/NORI08/000207

exchanger with known distribut?on systems and
arrangenments for an inproved efficiency as descri bed
for exanple in US 4,747,915. This |leads to higher
cE G atetnamd | ey ellzedspsicel bewaemns f dran hehat is
[ j tﬁ@g | Sqt ital |y possible and
cﬁﬁ%é%iﬁ%&éqﬁy ,70%@%%% %ﬁ%d%%?ggggg?hlet ar r angement
for a plate heat exchanger where the openings in the
ahangel 0 hay®s asY@Gyshg gesi et oafrpigyeetihefor a plate heat
dlstrlbutionhof dia over the, plates., Wth this .
FTAHGEAh TR GRS tPT TGN 18 T Apraved By RRkagh nrying
tdees dij eicod | ampodvée highd | dinsof ilauipbont of médimedvar anlde

it [ngs in,t n,
D) OIS PEBREROS Ll SFsELPIRRIQR"E dmozoved
bk suiiaceherdieket Lk of graviiew i ohar Pareesf akhe

%H%?fét% $0EnPr £8eRbwd AYENEAONopdi Sg &l L ANgREEARannel
W not fﬁ%étioﬁgin a Jgsorber/abg%rbergmhere t apnes on

| he L

13 AR GaRldFact TohsS i IrveRyeremlf | doghoret Seihabyief & liquid
thertfyendt ofaké &§ea@fi@@@Wlﬁ@?i@M&DOB@r@éstﬁﬁ suggested by
present invention to increase_ the overall for ce ..
D TP e PP ChPOT™E R nobg e ha AT HE St Y hebs P Bdfotton
hioata edxehanger /apaotheunl @enéye byhe helapplli gasi dbnaoctian is
d5%%¥fé$g1§bsorber and/or a drop filmdesorber in a

ession/ absorption process. It is furthernore an
obj ect of the invention to provide for a heat

eXeHAN 08kmh 9F v Neat t BX Changhhgoredi a conprising a

It is an important purpose of the present invention to
increase the overall performance and efficiency of the heat
exchanging surfaces in a heat exchanger, particularly by
the application of a drop film absorber and/or a drop film

desorber in a compression/absorption process.

It is furthermore an object of the invention to provide for
a heat exchanger for heat exchanging media comprising a
mixture of liquid and gas phase where the surface area of

the heat exchanger is utilised in an improved manner.

It is also desirable to provide an arrangement which easily
can be used on existing plate exchangers and which
comprises a simple construction which easily can be mounted

in already built-up heat exchangers.

The objects and purposes of the invention are achieved by

an arrangement as defined in the enclosed claims.
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m xture of liquid and gas phase where the surface area
of the heat exchanger is utilised in an inproved

worervsee1683t i s al so desirable to provide an arPENyOR®E1000207

whi ch easily can be used on ex sting plate exchangers
and which conprises a sinple construction which easily
can be nounted in already built-up heat exchangers.
Thel aobj st e ignidi purepbsgse dirgwierdshventi on are achi eved
by an arrangenent as defined in the encl osed
clainms.Brief Description of the Draw ngs An enbodj nent

@ tebqchiveaith onf vithe v el et betPhith dei@rdre with
tQ e ratd ached, drav Nase erLi1 i g.wHeshows the top

in cross section of a plate heat exchanger, seen from

the side, with an inlet arrangenent according to the
iE;j_\ng.nt]j hovd %:heﬁ tsdsp)}rym tdwodopsaitidre q@f at e exichanger

0 ig. 1 with: t inlet arrangenent seen f

Ry ot e o QLSRR S0 &7 Hihgement
iadatrdmrangensm durémyi @per ati on, with an indication

of the level of liquid, Fig. 4 shows a top in cross
section of a plate exchanger, seen fromthe side, with |
a9 nletShaangedeiP af?:%oﬁgfbﬁ’ R3S HETRRISOi nkht 1 with
afhd hehldwent i Oyedd e Seshopson Sestionat, vi ew of an

adj ustabl e inlet arrangenent according to the

invention, and Fig. 6 shows the |ower part in cross

Seiai i dh gifowes P ateo heade exodhrangeriewesn flog mithet si de,

g%rgaéﬁﬂ%rﬁuﬁgd%{e@g%@%tf&%orﬁﬁg a‘ir? ﬂl(ﬁﬂj;a(‘gion of the

level of liquid,

Fig. 4 shows a top in cross section of a plate exchanger,
seen from the side, with an inlet arrangement according to

another embodiment of the invention,

Fig. 5 shows a sectional view of an adjustable inlet

arrangement according to the invention, and

Fig. 6 shows the lower part in cross section of a plate
heat exchanger, seen form the side, with an inlet
arrangement according to a third embodiment of the

invention.

Detailed Description of the Invention

The invention relates to an inlet arrangement 1 for use in
plate heat exchangers 2 as shown in the figures. An object
of the arrangement is to create a liquid surface at the
lower part of the inlet channel in the exchanger so that
gas and liquid is distributed more evenly through all the
ducts of the exchanger. Figure 1 shows the cross section of
a part of the plate heat exchanger 2 where an inlet

arrangement 1 according to the invention is mounted.



invention. Detailed Description of the Invention The

invention relates to an inlet arrangenent 1 for use in
w@b@te2teent exchangers 2 as shown in the fi gurBGT/NOR005/000207

obj ect of the arrangement is tb create a |liquid

surface at the lower part of the inlet channel in the

exchanger so that gas and liquid is distributed nore

eMenlyl dthe dugpt adxchdmgeiuc? scoipt e excharger3 & guyred to

gt d r}ﬁ%@fﬁt%ﬁ&f L@ﬁ&@i A PAfe of %ﬁ&g@iéﬁ@s heatrne

exchanger 2 ere I arrangenent 1 according to
thecinvemiornisanermt By, The P AerheiEowehangera? the

CONMPFd S5 Rhad s Sdlesigneth tgdeate s Rakalidyo@dh the
ducts 4 between theﬁglgt es .. The ducts_4
N

3 , re
R RETh TP TEre o AL SR L HY The T FFerdnforn a
hrﬁiﬁcbsatamtth&él aYeatn @eaaaih 1ad engt sweafmcd hodighrdhiedd pl abved
eat, exchanger 2 .. The pluralit) t 3 f
ST et anigr ngTs VR BhE BT o2 Panepny
excdrEngiervindeafobhetween foe did fleeehtenethmgaw t hout
any great demands for space for the heat exchanger.
The arrangenent 1 according to the invention conprise
ahe faesgryenatieel Praedbng il PRy hceEPrise a

| Mt odicedst&d D phecd ndeta Sridi@ Plsd evlexehangeint £adyced
for use to, c eatga%ll der wall wth a | ng'tudinalt
ofErR NP ort5tet B 12 TheP Pt ot ¥ S erBtt ¢ | ong 15 t°
enotgite td cpvetdat | wall theth nd etodegptididhe dpeathd of slot
t he t ] | US S e

I%’ngﬂ% %%#1@2%%%%%%%?&%1%#%% s&?:élg%{‘ e%gi%OY%]Ce all of the
| ionkgt udémieh . dThrechieonddl ehethalriate, Hpeessye b3 adjusted

;%?u’illtlé;% %}@nﬁoﬂ@ﬂ@@i/néfeoﬁéﬁfn@fof he) pt at ej §aBrbfted in
the longitudinal direction of the inlet 5. The size of the
slot 6 and thereby the size of the plate can be adjusted in
each case and to different designs and sizes of the plate

heat exchanger.

In a second embodiment shown in figure 5, the inlet
arrangement 1 comprises two overlapping plates 1, 7 which
can be shifted versus each other in order to change the
size of the slot 6.

The width and orientation of the slot 6 can, according to
one embodiment, be regulated automatically by rotating the
inlet arrangement by means of a suitable driving device,
such as a motor, controlled for example according to

measured temperature distribution between the plates.

There is no need for additional holding means for the inlet
arrangement, apart from a snug fit and sufficient
resilience for the inlet arrangement to be pressed towards
the heat exchanger plates. The inlet arrangement is
preferably made of a resilient material. The pressure drop

in the structure contributes to pressing the material
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each case and to different designs and sizes of the
pl at e heat exchanger. 0 In a second enbodi nent shown

WO pookitgnese 5 , the inlet arrangenent 1 conpri SBGI/NGR005/000207

over |l apping plates 1 , 7 whicl can be shifted versus

each other in order to change the size of the slot 6 .

The width and orientation of the slot 6 can, according
ttowa rarre terb ddiate mtxchzergeay u latteds &ut emat igdialdsy dgy improved

QEgﬁ%ggégc%f @Hg <ﬁ?Q9%ﬂEPEHQ%;QE@?%ﬁUe ffﬁiédﬁﬂf%rom

i ce, suc as a notor, cont
evamsliaicaccording to measured tenperature distribution
between the plates. There is no need for additional

hol di ng neans for, the inl range t, apart from

& ey [as arRd AU STt ae it & Git e W el duid

ahrlroem};%1!1‘1Ea;r1_|_htw31101_I e prtes sehd (marrallsﬂm cheagtodxcihangsy and
t.es. e inlet arran nt rfer ny 0

r‘%?;s OGS SN Sefe Slp'(=azcs,s,u§reﬂél)rg1 attheer%?{rsauncc'{eurfez The

mmhdxutce&etrctqdnessm@ thee statterg aqptm/fmrcﬁéﬂtmébeﬁémen

%ﬁ]ﬁawefz R o) Al Aes, Ry B %eéd dightenidg pe

'sl'ot 6 and ends to prevent liquid fromentering

204 Ut o SARasEi Y At Rgh U Eitet B brtd qawston of the

Id1geds & ongewach Midd £ @l rdte Gasee gaﬂ@]gis/efcaf goatke heat
m xture and dlstrlbutlon ver ea.h ateq'%lnthe eat
h

TS arerHeT iy i%efft T "5 nd
(quiefreraation bﬁisneeiheaqaspffcme R0 aamj;sﬁlfsd agek d vl v it h
of the slot 6 can be adjusted to capacity and/or
guantity and the design of the plates 3 . Several
difef eymmnihictoparft dirs floatolaiddngar 2 relative to the

vertical plane will also influence the distribution of gas
and liquid through the ducts 4 of the exchanger. It can
therefore be advantageously to adjust the orientation for
an improved productive capacity. It has been found through
experiments that the angle should preferably be between 88°
and 92° in relation to the horizontal plane. The optimal
angle can be found by measuring the temperature
distribution between the plates 3. The practical angle is
defined by geometry and gas/liquid velocity. To obtain
approximately the same effect, the slot 6 of the inlet
arrangement can be oriented inclined in relation to the

horizontal plane.

It is clear that the angle of the plate exchanger also can
be regulated automatically in relation to the temperature
distribution over the exchanger, for example by means of a

suitable control unit with an associated motor operator.

Approximately the same effect as with the above mentioned
declined position of the exchanger, can be obtained by
narrowing the slot 6 inwards from the inlet of the heat
exchanger to compensate for the built-up of pressure and

accumulation of liquid at the end of the inlet channel 5.
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exchangers are commercially available and the wi dth
and orientation nust therefore be adjusted

wa@ewmoneghesy)l y. The orientation of the plate exch@mnyorooz/000207

relative to the vertical planewill also influence the

di stribution of gas and liquid through the ducts 4 of

the exchanger. It can therefore be advantageously to
atheusiidprer ororend @t iomufdrimantheprobved orodugdmneret will vary

naci e '
FERCLLY, Ladea-been SRUA Ul SR BBy eonecry
rad atheoninlbet hertordersmtal cpt areer Theropmlsal vangl efhis is

QUDEL BYe SBASI NG, the: tarpes |58 £4Dutd on
bet ween, t he pl aet es 3 .ﬂ 'Irk%e 1{)}(r?eacti calﬂg%rﬁ%d?%%%%%d

PR, afRD g Ioy T ARty Uol bbiakirn of the
m@eﬁm%y wm@gn s@e ﬁgiegtﬁ_tar]fah@g%h@t &cfzﬁpﬁiweé nt b
arrangenment can be oriented inclined in relat t :
CHETHOT 15 Tt 41 B GHE=S [T07€C o1 Wit THAES 16 Givglee of 2o
tier pdsedrep x dangsanal 0 & grower régivert etevice forming part
3#‘%”' | Cald Yo i Wéct?é]?ti@”jhé o ide é@é@ﬁﬁﬂé & use an

uti on ove.r e excnanger, or exanpl e Yy rr;eans
GIrzangRnent ee@ohta vnunie Wie s wsedciaf ethdybrg of the

QRRS Bl AbF ARDIIOXd #Bd ebaddier same effect as with the
above nentioned declined position of the exchanger,

can be obtained by narrowing the slot 6 inwards from
tires i I pdt o rthegdeatt exchangetatp cdmpensat end oths helot.

ilt-up of ssure_an C | at] L ou t e
o 6708 bl oM S BSE U ELAAT Sral LB Bt PCas
iand hklqwl @tard racgending W | inpeeye viihd dhetyebeoeley.

of the nmedia. The best possible geonetry of the inlet

arrangenment can therefore also vary. This is |,
In order to reduce the dependency of the optimal angle for

the inlet arrangement, the sharp edge can be supplied with
triangular recesses 10 (like a V- groove) to create a V-
shaped overflow edge securing a minimum level of liquid in

each duct 4 when the level of liquid rises above a minimum.

In one embodiment shown in figure 6, the inlet arrangement
has a tubular design and is attached to one or both ends of
the inlet. The inlet arrangement according to this
embodiment has a diameter which is smaller than the
diameter of the inlet and will therefore not completely
seal the inlet. However, the opening of the inlet
arrangement will abut on the inlet. One end of the inlet
arrangement is placed towards the back wall or is sealed by
a plate. This embodiment is suitable when the plate
exchanger is a bubble absorber. The gas enters the inlet

arrangement and the liquid enters adjacent thereto.

In principle, it is possible to send both liquid and gas
into the inlet arrangement so that the bubbles will entrain

the liquid when passing through the slot. Gas and liquid is



anong ot hers dependent on the surroundi ng operating

conditions, reqgulation of capacity, utilization of the
waymsemeset c. \When the inlet arrangement conprPGENOR2MS/000207

el enents as described above, the geonetry can be

varied, for exanple by neans of a power driven device

formng part of the control loop. It is also possible

topck an eerangerent v et padeent t the hki gmed uSednf pemaining

C 1 0Q: h 9@@# t he heat exchanger. The inl et

5??2%%€n%§{e%a§ra S %?%ﬁgdge 9 along the slot. This

edge will create turbul ence and efficiently m x gas

and Hhd §ubse NEo @6 OF 1gh POt e | T OV €2 £ hgn glbbéfit bUt 4 @Bording to

I{horder t 0, reduce the degendenc% of the ggttnal/angie

1ot tHe it £27 at P afGRTEnt ST het ShbrD Bigelcaht he/ cooling

sappbutedfor thl 4t ¢ angat asxclezesses Udedl ake a V-

.00V Vshaped overfl ow edge securing a

E%?ﬁ?éﬁﬁ%%@%%§§#§?$%Uid in each duct 4 when the |eve

of liquid rises above a mninmum |n one enbodi nent

shown in figure 6 , the inlet arrangenent has a

tubul ar design and is attached to one or both ends of

the inlet. The inlet arrangenent according to this

enbodi nent has a dianeter which is smaller than the

di aneter of the inlet and will therefore not

conpletely seal the inlet. However, the opening of the

inlet arrangement will abut on the inlet. One end of

the inlet arrangenent is placed towards the back wal

or is sealed by a plate. This enbodi nent is suitable

when the plate exchanger is a bubble absorber. The gas

enters the inlet
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arrangenent and the liquid enters adjacent thereto. In
principle, it is possible to send both Iiquid and gas

WO pi0s/121885 | nl et arrangenent so that the bubbl eBCTNDR005/000207

entrain the liquid when passirg through the slot. Gas
and liquid issupplied continuously to prevent the
liquid fromremaining in the inlet arrangenent. It has
been found that the inletC drrmardgement 1 according to
the invention in sone cases triples the
heati ng/ cool i ng output for Plate heat exchangers used
ds abdar berlsytdesvrangeent | (1d ifah $isp inapligfi%etheat

Sy () dopuseiid 41 dieden e Ghion
, nt wi a di spersi.on openi.n

A AT ERd ARt (9 T e Te 19 4 Brace
exaiigis, characterized in that the inlet arrangenent

( is arranged.taq.farma mainly fitting cylinder wall
vﬁ%{%ﬂﬂr‘%cnﬁerroldzueg%d“? gcqéﬁce inlet (5) , the cylinder wall
domprirsiaiy atrarezsterdnel bperd iy (B)gsshiteh @k tanwsinly
n_%&ltéix’l rcjl%ﬂd’eﬁlm tv\ll'}?er{ eir}%ﬂ'bdlfcéc!miﬂ et (Dot (5), the
seaj!n y "arranged towards the inlet (5) of the plate,

el afger  CHERE Wi 3% HRAThtRF (RIHRI o) e

aéx@h&ania?:ﬂl e h@%y mrwﬁ@ltdm.leaqgtwa nied inlet (5),
arrangenen accordi ng,to .cl ai , charact erj zed

i3 Hetd %@%’pﬁ?ﬁ%‘é t(%"ja% q%ﬂee Jtﬂ’rﬁ]l%%t %53) at a%lear% g-¢ heat
whidtariget arget whiach 20s ior feltadd orowardsheone side at an

per pendi cul ar ' rrangenment (1) accordin
tﬁyég%ﬂéﬁ%@f%he:%erﬁgh&fﬁéﬁafa (1) 9

2. An inlet arrangement (1) according to claim 1,
characterized in that

the opening(s) (6) are oriented at an angle which is larger

than 20° in relation to the perpendicular.

3. An inlet arrangement (1) according to claim 1,
characterized in that

the inlet arrangement is made in a resilient material in
the form of at least one plate or at least one cylinder

wall with at least one opening (6).

4. An inlet arrangement (1) according to claim 1,
characterized in that
the diameter of the inlet arrangement (1) is smaller than

the diameter of the inlet (5).

5. An inlet arrangement according to any of the preceding
claims 1-4,

characterized in that

the inlet arrangement comprises to plates or cylinder walls
(1,7) concentrically arranged so that their mutual
orientation can be adjusted to vary the size of the

opening(s) (6).
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characterized in that 0 the inlet arrangenent is nade
inaresilient material in the formof at |east one

w@bk@sa2e85 at | east one cylinder wall with at |REENORINS/000207

opening (6) . 4 . An inlet arrangenent (1) according
to claiml1l , characterized in that 5 the di aneter of
the inlet arrangenent (1) is smaller than the dianeter
of. t hetn nletef S3rrabgemndmt i adebtratnangenehtimceor di ng

iﬁgip%c?%rigg?pggcggégg clainms 1-4, characterized in

e 1nlet arrangenent conprises to plates or

ciit ¢ meferteml o5 ¢alimdenneaht?i chi Ty 2a¥e anjeereblehain

thei 4t 1ol ugd oskentehdongan benadpusiedahGer@hity bPerated by
size of the opening (s) (6 ) .6 . An inlet arrangenent

R Ryt tetFai m 5 characterized in that the plates
or cylinder walls (1,7) are controlled in relation to

ch her a_contro rr oper y.5-a
ot r ot a2 S EPERhe B ARRER I TS AL S 298
ctlae nectieBizeHakactieatzed in that the opening (6) is a

|- angi S t5£6) 108qitAihi €184 r pggenent
accor ndn?% gﬁgiﬁ17 , ?og%har%cterized ?ngthat t he
edge of the slot (6) is provided with triangul ar

recessgs {d0dt.arrangement according to claim 7,
characterized in that
the edge of the slot (6) is provided with triangular

recesses (10).

9. An inlet arrangement according to claim 7 or 8§,
characterized in that
the slot (6) forms a narrowing passage inwards from the

inlet (5) of the heat exchanger.

10. The use of an inlet arrangement (1) according to any
of the claims 1-9 in a plate heat exchanger where the inlet
arrangement (1) is arranged in the inlet (5) of the plate
heat exchanger subsequent to the assembly of the heat

exchanger.

11. The use of inlet arrangement (1) according to any of
the claims 1-9 in a plate heat exchanger, where the plate
exchanger with the inlet arrangement (1) is inclined in

relation to a vertical plane.

12. The use according to claim 11, wherein the plate heat
exchanger with the inlet arrangement (1) is oriented at an
angle of between 88° and 92° in relation to a horizontal

plane.



9 . An inlet arrangenent according to claim?7 or 8 ,
characterized in that i5 the slot (6) forns a
WO 20050268% passage i nwards fromthe inlet (5) BPET/NDR005/000207

heat exchanger. 10. The use ofl%n inlet arrangement

(1) according to any of the clains 1-9 in a plate heat

exchanger where the inlet arrangenent (1) is arranged

ihBtheThalese(Eycotdthg pbatéa2n héat wegthangehe orientation
PsegHgn?lggetH@a@séggﬁgﬁgQE 39? anEoﬁ§9B§@9@rbyl%eans of
e use of I nlet_arrangenent according to an

tﬁeSEFﬁﬁﬁéelrggPﬁaéoﬁlH%Ehhéataéiéﬁéﬁﬁéﬂ Sﬁﬁ@P@o¥ﬁé

pl ate exchanger with the inlet arrangenent (1) is

inclined in 25 relation to a vertical plane. 12. The

use according to claim1l, wherein the plate heat

exchanger with the inlet arrangenent (1) is oriented

at an angle of between 88 and 92 in relation to a

hori zontal plane .13. The use according to claim11,

wherein the orientation of the plate heat exchanger

(2) is controlled by neans of a suitable regul ator

with an associ ated servonot or



