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WD 93/ 06426 PCT/ GB92/ 01693 PLATE

HEAT EXCHANGBR3To&2B" €sent invention relates to a plate type hqaél‘/GB9’/01693
exchanger, and nore particularly to an inproved seal between adj acent

plates .in a. plate type heat exchanger. Each such palz gat(eég
wi || tﬁ{e/‘ref,er-red to herein.as a "plate pair’y,. Plate type heat exchangers
consi st of-a nunber of heat transfer plates which are clanped together in a
stack in face to face rel atlonshlp hepdgbhRe g Ngggnnel s between the

adj acent pl at es. Two streans ot %ough respective sets
of alternate channels, the nedi a being in heat exchange contact through the

intervening plates. dhe ?Eékéﬁta&ﬁv%%t' i tmﬁﬁw 9 4 hgLatedegpeaAHbd M
the region of two a| rs of entry and exit &ﬁgfrow ded at, t he corners of

the plates. A $5Fhangefqr @and cBH’n’@ct%a’G\F Y5t ofMal iRTAYRI 1 1SR7 L
spaces and is seiaéﬁdeéﬁomddﬁ@éxlner qﬂaté%nnsuderahl e plaeat i aypas bﬁt
paid to the seal t ween_adj e |caIIy I n_the e
outer edges € § v p?ﬂgﬁc[é}é nghdspat%rwg 8tlon arodhld]‘ R% éco %Aave
been seal ed togethehebylgaskeas"mhath pRiri'n a groove forned in one of t he
pl ates, the groove supporting the gasket against being forced outwards by

pressurised mediumin the flow space. Mre recently, the gaskets have been
repl aced in whol e or Phaplr tYPP aidy nexehangsrat coagdftaPLiadhedppper of

sol de(r]I br aﬁe ah@éestazfamézdl ﬁgagésbyﬂmﬁhﬁil age cﬂsmﬁedmxo@etdwlel khﬁ a

provi de a cheaper or t rovi de lncreas secur.it al nst ea e 0

t he medi um from %E?V\Een"? heroi)‘F%t &P 1458 PSS A e I8N
\/ channels between the adjacent plates. Two streams of

media each flow through respective sets of alternate
channels, the media being in heat exchange contact
through the intervening plates. The plates are sealed
together at their edges and in the region of two pairs
" of entry and exit ports provided at the corners of the
plates. A pair of ports connects with one set of
alternate flow spaces and is sealed from the other
set.

Considerable attention has been paid to the seal
between adjacent plates.  Most typically in the past
_ the outer edges of adjacent plates, and the region
N\ around the ports, have been sealed together by gaskets
which sit in a groove formed'in one of the plates, the
groove' Supporting the gasket against being forced
outwards by pressurised medium in the flow space. More
recently, the gaskets have been replaced in whole or in
part by a permanent joint, .such as adhesive, solder,
braze, a plastic moulding or by welding. This may be
" done to provide a cheaper seal or to provide increased
security against leakage of the medium from between the
plates.



PCT/ GB 92/0169: 2 In one prior art fromof welded seal, a netal gasket is

wel ded into a groove in a plate and is welded to the ba -
‘correspondi ng groove in the adjacent plate, ~that « C(;?p!f!ﬂlgl 2g/ 0 16 9 .
groove carrying an el astoneric gasket which seals betweerigadj agegt sgg%
Pl ate pairs. Such netal gaskets are expensive. In another prior art“fqrg "ta"‘
wel ded seal, a pair of adjacent plates is arranged with its gasket carrying
grooves back to back, the mating basespyof the grooves being welded

t oget her. A thick elastomeric gasket fornms the seal between the pairs
of wel ded pl at esint m'm@aqﬂﬁtorl f akti ngrhonix Potfhewg,laé&][lgsegiQ'B?Iaesmetag.Thi S
mrror inmag ngenent. results in the formation of a dquble p, by- pass
channel  whi SREESKS 8, 8‘&3&‘%2 S eI HEPY%i i aathb?B?/iﬁBg 4Ssi idfel%antly

| ar ge regi owoofthieashase f bfwaof coteespehidinet geenvehd ml thes adgmeangd to t he
flowin th spags, 3 ope -aff I,Rg t he f nce of the
heat exchaﬁ%gé?wﬁ\cco?ﬁ}% toégﬁ?g%ﬁégﬁﬁl%n iﬁ‘fgb&% ate c%?{r.y?égaa pnate type
heat exchangtfStPReRhrcigaseet| yhéchaisealdmpbrivsen radjagrnse@diddepl ates
pernmanent | yphorsed bagat hetadt gaskedgearedeqpehaifar,ma seal, the first
plate is provided in the edge region with a groove facing away from the
second plate for receiving a gasket to forma seal wth a second
simlar, adjacentin @Eradtthgmaipriandarhe fioxgerst deedtiedhesegglopve mpias with

and contact sqa L rt, ond. pl at e nt regj on at
whi ch the té/g Sﬁﬁ?ggﬁ%r %qﬁgre%]an%\t%%rgﬁe%gg%%e@ﬁsera?%kf%grm C’#é’lp te pair
with a firsgrppvpssPagleatdebpgld Bdievamating phsess ahbbhed gxfoavtes cont act

region, thepgiagveyandetinet8§8th8g. POrtd ORIk elastomeric gasket \

forms the seal between the pairs of welded plates, the
gasket fitting in the facing grooves. This mirror
image arrangement results in the formation of a double
gap by-pass channel which runs alongside the welded
-join -and provides a significantly large region of
faster flow of the media between the plates compared to
the flow in the flow space proper, adversely affecting
the pefformance of the heat exchanger.

According to our invention in a plate pair for a
plate type heat exchanger, in which the plate pair
comprises first and second plates permanently joined -
together at an edge région to form a seal, the first
plate is provided in the edge region with a groove
facing away from the second plate for receiving a
gasket to form a seal with a second similar, adjacent,
plate pair, and the underside of the groove mates with

- and  contacts a sealing. portion of the second plate in a
contact regidn at which the two plates are permanently
joined together to form the plate pair with a first
by-pass area defined between the plates inboard of the
contact region, the groove and the sealing portion are
so shaped and arranged that a second by-pass area is
defined between the second plate and the first plate of



»

so6 shaped and arranged that a second by-pass area is defined between the
second plate and the first plate of =~ "3 an-adjacent, simlar, plate pair; *,
and the groove has an: i nner side-wall which is substantially continuous and .
whi ch is.of fixed or variable height. By altering the profiles of the first
and. se~pnd plates slightly we are able therefore to provide first by-pass
area which is simlar to conventional gasketted systens. Since the second
by-pass area may be simlar tgythe first by3pass area we. are able to

achieve simlar flomhrates betmee? thezg %Fes of a te galr and t ween
adj acent plate pAtr83JaCfife FAMAtAFAs PRESH AT Hre ag9heqY e aﬁﬁbr.
A base of the grimmermsidextwald twhachl dsar subgtantabliie esigeimionse and

second pl ate of &Qf$9a%%e %hﬁlggala R 5%%9818 ggghgg beyond t he inner side

wal | of the groové ITS are preferably
permanently seal ed together by meldlng, bra2|ng, sol dering, plastic or

el astoreri c seal s Preyelablansidahaspr0riibe OouRel Tiha. Thrat dldhl s

posi ti oned beIOM/an upper bound e plane of e secon | at e.
anot her const r ud®l@hesh&ldehédy d"fe taee f ppie ﬁlh&tr@ (PP r?&tPFﬁVz’aer (fd\FeStr n

the second pl at eby -pa8sSHEBadwhaRS! [HECtd oL The Q@D&Bneén{:lﬂénﬂloq&ldé%ﬂélf
first plate may {mﬁce t he .de tqﬁ$f t he % gove In the second plate.,
nesting the seaj?%ﬁ Bt on atBSoTh PErPafEnf=2 THe B§

adj acent the seatocathe flrst by-pass area we are able to achleve

similar flow rates between the plates of a plate pair

L and between adjacent plate pairs. This ma;ntains the
performance of a heat exchanger.

A base of the groove may mate with a planar region
at the edge of the second plate of the pair, the planar
region extending beyond the inner side wall of the
groove in the first plate.

The plates are preferably permanently - sealed
together by welding, brazing, soldering, plastic or
elastomeric seals.

Preferably, the base of the grodve in the first
plate is positioned below an upper boundary the plane
of the second plate.

In another construction the groove of the first
‘plate may nest in a groove in the second plate. In
such a construction the depth of the groove in the
first plate may be twice the depth of the groove in the
second plate

By nesting the sealing region of the plates in
this manner, the by-pass ‘area adjacent the seal can
particularly be made comparable to the by-pass area in
more conventional gasketed systems. |



particularly be nade conparable to the by-pass area in nore conventlonal
gasket ed vy aiga26 WO 93/ 06426
PCT/ GB92/ 01693 4 The invention will be further descridbed by wé?78P9%QHﬂ%1e

with reference to the acconpanying drawi ngs, in which: Figure 1 is a
schematic plan view of two heat exchanger tPl at es; Figures 2, 3 and 4 are;
cross-sectional views of the edge region a stack of heat

exchanger pl ates, oW n -a sys}.e for,__sealing.,between the
pl ates, taken generg‘ﬁy o on’g{'{'ﬁ’é P éié Rea %‘ffg'egﬁrgeicrﬁkﬁa E¥s V&Y 508 ew
sinilar to Fi g@reomd e oritihureferesceatpnghe faccomparhddigeitawingse in
invention; FiguiSch:!lustrates a second enbodi ment of the invention;

Figure 7 illustrates an edge region of the plates of Figure 6, taken
general ly along the |ine VII-VIl of Figure 1, near a transfer port; Figure

8 illustrates a thi mti@%dl Mt @f SBRehAYVES! iPIhn AR i gyre Rwbl | HeREAL €s
a fourth enbodi nent of the |nVﬁgt|on Figure 1 shows a pair of plates 2, 4

of a plate heat exc/FfgAnges Ste 2 is laid over the plate 4 and a
seal is formed between the pl ates to defl ne a flow space bet ween t he

plates. Plate pairsg; p dj t. are then,
stacked and rel eas é %A&S f% %ESPas %ﬁgﬁggalgagkgfé of
' the edge region of a stack of heat exchanger
plates, showing prior art systems for sealing
between the plates, taken generally along the line
A-A of Figure 1; _ ;')'

Figure 5 is a view similar to Figures 2 to 4 but
illustrating a first embodiment of the invention;

Fiqure 6 illustrates a second embodiment of the

invention;

Figure 7 illustrates an edge region o©of the
plates of Figure 6, taken generally along the line
VII-VII of Figure 1, near a transfer port;

Figure 8 illustrates a third embodiment of the )
invention; and - o/

Fiqure 9 illustrates a fourth émbodiment of the
invention.

Figure 1 shows a pair of piates 2, 4 of a plate
heat exchanger. The plate 2 is .laid over the plate 4
and a seal is formed between the plates to define a
flow space between the plates. Plate pairs, comprising
‘pairs ' of adjacent plates, are then stacked and
releasably sealed togethef with elastomeric gaskets,



WD 93/ 06426 - PCT/ GB92/ 01693
alternate WPIY/0g6ces being defined between the adjacent REH/GBI2LHER3
plate 2, 4 has a pattern ' of corrugations 6 covering a heat transfer
surface 8. The corrugations of the adjacent plates bear on one
anot H‘QE,?.. at respective upper and | ower boundary planes (B-B) to hold the

pl ates  apart when they are conpressed in a stack and to define a tortuous
flow path. |nl altgxaase: | eflowl eSPages12 hriow de defiinfedui dbebwelenw the
t hrough the flowaagaegnl%etp\ég%.t he plates 2, 4 of a pair. Through fl ow

hol es 14, 16 are sealed fromthe flow space, and connected with the flow
space forned between adjacent pairs of plates. In the draw ng of the first

plate 2, the dash |lingachdi ppate 2hesl imes ok tpetperAanent cadudeet ¥688 Ehe
pair of plates, gfglvl st. _the cF‘%i g of_ li le o; t?e segond @hate 4 shov?.the
line of the rel eaSabré"Jaske®8&al %ﬁ]fed Pt REBN®adj atBfit PHITRIDYORS
pl ates, the gasketf beihg fatfjedent tipdatesnt Heae obnpl airee 2 enottier east
face of plate 4. Eigure 2. sh c S- Lo i 5 _Ehgu

1, through a pai fggggglié%ees g%iganéiﬁ?hefﬁg%%r:g?‘gie g%l (#Earﬁéédf%cg?]t %gi r
in a conventionahoddy| ehgagiattesear PAEL ar@igekBRY. arahgoppaessekadh hlve
a groove 18 runnsRgcReramiietal ldeaned an ebztueomR! i £18askakn?0 sirhledth gagh

groove 18 and forns_a seal between adjacent plates._  Adjacent the groove
T, an the 'si deOBE 1o hPHRS shuceld oPREHIBE! vidth ERBLSAROALOH! SERESUShs
a by-pass areath2 whoeh spaesenbstweenr etindi yelates 02y, 4 esoSt amcepairow

path for the gRd Wl fiow holes 14, 16 are sealed from the flow
- space, and connected with the flow space formed between
adjacent pairs of plates.

In the drawing of the first plate 2, the dash line
indicate_s the line of the permanent seél between the
pair of plates, whilst the chain-dot line of the second
plate 4 shows the line of the releasable gasket seal
provided_'betwéen adjacent pairs of plates, the gasket
being fitted to the front face of p.late 2 or the rear
face of plate 4.

. Figure 2 shows a cross-section, along line A-A of
L/ Figure 1, through a pair of plates_z,. 4 and the upper
plate 2a of an adjacent pair in a conventional style
gasket sealing arrangément. The plates each have a
groove 18 running pé__ripherally and an elastomeric
gasket 20 sits in each groove 18 and forms a -seal
between'_adj‘_acent;_plétes. Adjacent the groove 18, on
the side of the flow space formed between the adjacent
plates.', is a by-pass area 22 which presents a
relatively low resistance flow path for the medium
which flows bet.-wééh the plates. _ It is desirable to
minimise this by-pass area to ensure even heating or
cooling of the medium. | |



which flows between the plates. It is desirable to mnimse this by- pass
area to Qg@g@g@\ﬁgn heati ng or cool ing of the nedium WO 93/ 06426

'PCT/ GB92/ igure 3 shows a prior art systemfor farni A&T{GRER{IAZH
seal between the pair of plates 2, 4 to forma plate pair, in which a netal
gasket 24 is welded in position to seal between the plates 2, 4. .The
nmetal gasket is used to provide, for exan® e, enhanced reS|stance to 'V
corrosive fluids and to -allow for high pressure between the plates of -the
wel ded pair 2, 4. THEHS B nﬁPﬁngéskBF§°E4 afite EXPERT VEOT FifpAming sRows

a gasket systerpeasuai@etrlwmlne%énhampai&l@prualaetshe gask@é gbeave
26 of the Iovver IS reverse at t

4 _of _a pl_at | r e oyes
18, 26 are back t% ‘?)gﬁkpaéﬁd a“\/\e"ferﬁg sBaffet ovﬁtasgter h%:il aFgé"’%‘?§§
fornmed al ong t pegidtiarm 6 tdemlgrbetweedd ti6 pdatéer m,a4pl at ehEai metal A
doubl e hei ght t 28; seal s et ygen %B@iﬁéat e%DQ_A e%?’e)m e djg R%hc@l Late
pairs. It ca e seen that a dou g - pass a 22 %
hat ched i nes)reﬁlssqﬁ?qﬁadtﬁetwst% pE ?ééSZ ami otoa ZWethed fimt Bighi r
no continuous Qik'ébasiﬁr@r 9etbeteag e wgdalaebme@ﬂ tehe nﬁ&t&@at)';{@&ﬁ 4, Za of

adj acent pai rs n Fi gu t her ovvn a first enbodi nen
i nventi on conpA ]a"c{) ﬁ Q?p%%er %aq%ﬁ-ﬁ SHER- 2 and 4 V\/m (_:h are

seal ed t oget her to form a pI ate pa|r I n-the enbodi nent, the

configuration of the, wﬁeé' %@w% %h aﬂé’l?é]ﬁ @}?te%{‘da%' mdgggrtl et at in
roove Si '

Figure 4 with a gaske I nner
GB-A-2 064 750 in which the gasket groove 26 of the

lower plate 4 of a plate pair is reversed, so that the \J
grooves 18, 26 are back to back, and a welded seam
(shown by the large dots) is formed along the bottom of

the grooves 18, 26 to fo_rm a plate pair. A double
height gasket 28 seals between the plates (4, 2a) of
adjacent plate pairs. It can be seen that a double

height by-pass area 22 (shown by hatched 1lines) is
formed between the plates 2, 4 of a welded plate pair,
no continuous by?pass area beihg formed between the
mating plates 4, 2a of adjacent pairs. |

In Figure 5, there is shbwn a first embodiment of
the invention comprising a pair of upper and lower .
plates 2 and 4 which are sealed together to form a \o/
plate pair. In the embodiment., the configuration of
the upper plate 2 is conventional and similar to that
in Figure 4 with a gasket groove 18. The inner side
wall 32 of the groove 18 is formed by an inverted
-groove 37 which faces the lower .plate 4 and forms a
flow by-pass area 22. 'The groove 18 has an inner
side-wall which is substantially continuous and which
is of fixed or variable height substantially greater
than zero. The lower plate 4 is largely of
conventional configuration but is not provided with a
gasket groove, and a flat area 30 is formed at the edge



-y

wal | 32 of the groove 18 is forned by an inverted groove 37 faces
PEERTET bhig 9

| oner -plate 4 and forns a flow by-pass area :22. The

i-nner side-wall which istsubstantially continuous and mhich |s of flxed or
vari‘abl e hei ght substantially greater than zero. The Ql Iate 4
IS Largely of conventional configuration but is not prOV|ded t hJULY

gaskéf‘groove and a flat area 30 is forned at the edge PCT/ (B 92/ 01693
16 July 1993 7 of the plate. .. ~The flat area 30 is forned at the upper
boundary plane (B-B) (as vieied in the drawi ng) of the plate 4 and extends
laterally of ti itierpiatie. walfhe3fleft tamaq:]r:ﬁbv&s 1Bonmwhat5|tde ofppée

- flow space 31 tRuiRI8 Whidnd h(aBC@ taat %qeft]s acen eafggakgge o Otf.m%

plate, at a wall 33 whic extends rds t generarl
paral l el to th&ldhfert @nd %E¢%ﬂd$h%atﬁﬁéi%%doérébeelanerTM§dﬁxnﬁlﬁ 3ﬁe

gasket groove b& | 5hé e ot qetftenl EWér slﬁieat@f%h@t fPowCQBEé%t 31r619<50”
19 to form ernane

by wel di
brazi ng, or soI érqeng 68@ atﬁreoncorf:uggﬁege %%%‘h ttﬁél“sli? xf’BﬁaPﬁS ?heoﬁl ate
4 into the bourdr ypllatee BaB opposal® Bhe whbole &Gtdids bye@assdar egh@?2 i s

Lo e g BRI e8 A | GEnGOIYED! ! 80P, $RTSHLET et elly

Figure 2, and si ar ea 2a “betWween
| ower plate 4 #ddk B &f é‘dﬁtlf‘m%nt@dzazroovﬁwews-econd by-pass area 22a

is disposed inboard of and in communication wth the gasket 28
itself. ' In the
: The base of the gasket groove 18 is secured to the

W : .lower plate 4 at a contact region 19 to form a
permanent seal. This 1is achieved by a welding,
brazing, or soldering operation.

It can be seen that by extending the plate 4 into
the boundary plane B-B opposite the groove 37 the
by-pass area 22 is comparable to the by-pass area of
the conventional gasketted system of Figure 2, and
similar to a second by-pass area 22a between the
lower plate 4 and the adjacent plate 2a. The second
by-pass area 22a 1is disposed inboard of and in
communication with the gasket 28 itself. In the

o embodiment of Figure 5, the flat area 30 extends out to
Y .- the outer edge 32a of the plate 4.

The embodiment of Figure 6 is similar to that of

Figure 5, except a lip 34, which may be continuous or

_ discontinuous is formed in the flat region 30 on the

~outer edge of the plate 4, to provide greater support
for the thick gasket 28.

As shown in Figure 7, in the entry and exit zones
adjacent the ports 10, 12 the sealing surface of
plate 4 is tapered at 33a to provide -a flow gap for
fluid to enter the. flow space 31, and the gasket 28
between the pairs of plates is correspondingly stepped.



.enmbodi ment of Figure 5, the flat area 30 extends out to the outer edge 32a

of the plate 4. The enbodi nent of Figure 6 is simlar to that of Figure 5,

except aW@934426hi ch may be continuous or discontinuous, | SPET/GRL/DHE%Bhe
flat region 30 on the outer edge of the plate 4, to provide greater support
for the thick gasket 28. As shown in Figure 7, in the entry and exit zOnes
adj acent the ports 10, 12 the sealing sur8ace of plate 4 is tapered at™%3a
to provide a flowgap for fluid to enter the flow space 31, and the gasket
28 between the pair&nofths agmbotiimentr @ipMu@ﬁst&bpempperV@m&MZG

PCT/ GB92/ 01693 t 8 o
provided wth égd?gﬁ?z%:ﬁ%rggeed% R étr@éée e ghu %ﬂé‘ds

boundary pl anePB8%o ARRfK PPIndaT Yy RJ@%Q B P Bheolevwezs |£H~acth% 4 ower

plate 4.- The deepegrooMe 38g ﬁuwerw s'zlnt’ﬂhék 1@@%&et Yike bet veanet hadh at es

4, 2a of the adjacent .plate pairs. be a [ hat the gr.oove
43 in plate 4 ﬁt? OK& gﬁall rts, tana }fiﬁ:é‘ gr 8£jléleed §RIME &t

short di st ancepbektew #he2a d-fpttaaeaBJBpenbepmaeéepaedsextrenes of the range
of depth of the gasket groove being illustrated by the enbodi nents of
Figure 5 and 8. Also, the outer wall 39 of the groove 43 need

not be provided. It FUlillexéﬁpl appreréapedt ethakny tort egadoovensdrils ¥ o

the left in thgideawsnthay nb"ehesriﬂﬁﬂﬂvélf bage taatdr enwe éﬁoo@@dsst A8

extend upvards hgar Lts opter odgc 't et the outer edge of the plate 2.
the preferred extremes of the range of depth of the _
gasket groove being illustrated by the embodiments of u
Figure 5 and 8. Also, the outer wall 39 of the
groove 43 need not be provided. For example, the
plate 4 may extend outwards (to the left in the
drawing) in the plane of base of groove 43, and it may
extend upwards near its outer edge to meet the outer

edge of the plate 2.

The inner wall 41 of the groove 43 extends upwards
towards the first plate 2 to reduce the by-pass area 22.

The deep groove 38 is preferably stepped up to the
level of the mid-plane B-B in the region of the entry
and exit ports 10, 12. The cooperating groove and the
gasket in this region being stepped also. .

In the embodiment of Figure 9, the base of the
groove 43' in the lower plate 4 is stepped upwards so
as to lay at about half the plate height and a step 40
is provided in the sidewalls 42 of the deep upper
groove 38°', which is about 1.1/2 plate heights deep.
The contact region 19 comprises the engagement between
the lower face of the groove 38' and the upwards step
in the 1lower plate 4. The inner wall 41' of the

5



The inner wall 41 of the groove 43 extends upwards towards the first plate
2 to reduc ass area 22. The deep groove 38 is prefera

up to the ﬁv@'&?o‘%}i é)he m*'d- pl ane B-B in the region of the entr?&ﬁ@hwﬁg?
ports-10, 12. . The cooperating groove and the gasket in this region being
steppeoh,al §0. In t he enbodi nent of Figure 9, the base of the groove 43" in
the | oWer plate 4 is st epped -upwards so as t% | ay at about half the plate
hei ght and a step 40 is provisded i.n the si | s_42.;of _the deep upper
groove 38', whi c%rios Viho %ﬁ? NP o (HPHRH tsLaggﬁgsThtehecoHPBEE &3?6?1 49
conpri ses t he eng@gmaducé)aimeé:ry-tms didow faasm &2 t he groove 38' and the
upwards step in the lower plate 4. The inner wall 41" . of the WO
93/ 06426 PCT/ GB92/ 01693 9 groove
43" extends upwardly tfdmlaﬁmhtﬁéaﬁﬁp@talm Hescribeqd cgberet wd thy -peferénow

area 22. In eacthJ ate; Petés d§5§l’l bedcabovsr W thel eftgieNCE1ALes Fi GldheS ge
each of the éﬁpl af es e constructed from t he sane naterial

fromdifferent %‘?t@acﬁ‘xﬂ‘ﬁ the 15@me| Beéerialy on fﬁamofdé%éﬁrﬁPﬁt e
pair may al so comatiesddlm, or nore | ayers of sheet material which rest into
each other. The layers may be constructed fromthe same material, or from

different materials. - PCT/ GB 02/ 01693
Each of the two plates 2, 4, 2a, 4a of each plate

pair may also comprisé two or more layers of sheet
material which rest into each other. The layers may be
L . constructed from the same material, or from different

materials.



10 CLAI M5 1. A plate pair for a plate type heat exchanger, the plate pair"
conprising first and second plates (2,4) pernmanently j egh a

edge region to forma seal, in which the first plate (g?cggepar)gv?dgdnllqalﬁes
edge regi groove ( 18) facing away fromthe second pl at.e for ‘
recei ving |a seal with a second sim|lar, adjacent, pbﬁ&ﬁ
pair, and ;tlﬂm g& ““)mn‘m the groove mates wth and contacts A&
seal ing port« om (19)® ofs t He second plaﬁﬁ in a contact region at which the
two plates are permanently joined together to formthe plate pair with a
first by-pass area (22) defined betuegpythe plates inboard of the contact
region, characterised in that the grUUVE—(18) and the sealing portion are
so shaped and arranged that a second by-pass area (22a) is defined between

the second plat eaapdatiae gaist £ aaepmfatan jeaaeits ék(%éﬁ% erpl @he pair,
and the groo x téﬁaé has an inper Slcﬁzﬁ 7) which is.s stantlally
conti nuous Bh@ AL s TPRTIREYr bl dheF&ﬁP" 2. plaﬁeﬁlé?e pai r
accordi ng tpecrhmanently ijeinkidcitogethegi @t Gin tdugesecantopl ad efadnasent t he

contact .reggg\glon G &8 fhel 18 206 fét@rﬁi) ?éfﬁl‘iﬁzﬂa%b % ?:*ikt% first

pl ate. fate pair according to ase o
groove mat egdwﬁt H-‘%meanafrltﬁbgﬁorgmo‘tme( Hige féFllnﬁe awe_yndgimt &hef t he

pair, the plsaaaﬁdrgme %re&@d&\a g dduxdines sbef Wabkadf like groove
in the first plate. 4. f?ate galr accordln toclaim2, in which the

base of the gré&?@'ﬁdh tHEE13%¢ pRYIRCPRL posPlAGRed Bt oW a"f‘ln‘appéheooundary

pl ane. of t handegetdepl afe. the groove mates with and contacts a _
sealing portion (19) of the second plate in a contact \~J

. region at which the two plates are permanently joined

together to form the plate pair with a first by-pass

area (22) defined between the plates inboard of the

contact region, characterised in that the groove (18)

and the sealing portion are so shaped and arranged that
a second by-pass area (22a) is defined between the

- second plate and the first plate of an adjacent,
similar, plate pair, and the groove (18) has an inner
side-wall (37) which is substantially continuous and
which is of fixed or variable height.

2. A plate pair according to claim 1, in which a
region of the second plate adjacent the contact region
on the side of the by-pass area, extends towards the
first plate.

3. A plate pair according to claim 1, in which a base
of the groove mates with a planar region at the edge of
the second plate of the pair, the - planar region
extending beyond the inner side wall of the groove in
the first plate.

4, A plate pair according to claim 2, in which the
base of the groove in the first plate is positioned
below an upper boundary plane of the second plate.
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‘claim4, in which groov f'the first plate nests |N:F£ % rq]tpﬁgs
second pl ate. 6 Ap cordlng to claimb5, in which the dept

t he grgove |nth \m *twice the depth of the groove in the
second pl ate. "\oal r according to claim5 or claim®6, in which
t he gridove in the Second plate includes an inverted portion of a height
|l ess than the ﬁHXIﬁUﬁ]depth of the graave in the. second plate and the
groove in the first plate is,”for at |east part of its width, twice the
maxi mum dept h of te grlemee pla.l.trhEaSCOQdﬁingl ate | esaimhe, hebghumsz tbe
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of the invertdd poraganvefin Hde aemandlptate 8. A plate pair according to
claim3, in which the pI anar region is formed in an upper boundary plane of
the second plate. 9. pl ate pair according to claim8, in which the

i nner edge of &he g aﬁéf"“t?egﬁ%ﬁ | acERFHLAGt deP b§FlaiMall, ekbemiisd ahB§ from

the first platdegtawasbds tthd | ggbopbatity othan Bk epl atledt £s paiWicel OtheA
it ports, {HERH 0] S it chS Sirend R IRt egion, 1.0 A T
pl at e pair accordi ng to any ~of clains 1, 3, 8, 9, or 10, in
which the inngr ?qgepQLte pair according to claim 5 or. claim 6, in
. which the groove in the second plate includes an
&_/ inverted portion of a height 1less than the maximum
depth of the groove in the second plate and the groove
in the first plate is, for at least part of its width,
twice the maximum depth of the gfoove in the second
plate. less the height of the inverted portion of the
groove of the second plate, the contact region
comprising the lowest base of the first plate and the
upper surface of the inverted portion of the second
plate.

8. A plate pair according to claim 3, in which the
planar region is formed in an upper boundary plane of
the second plate.

9. A plate pair according to .claim 8, in which the
inner edge of the planar region is terminated by a wall
extending away from the first plate towards a first
plate of an adjacent plate ?air.

'10. A plate pair according to claim 9, in which, in
the wvicinity of entry and exit ports, the wall |is

formed closer to the contact region.

11. A plate péir .~ according to any of
claims 1, 3, 8, 9, or 10, in which the inner edge of
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portion of the Second plate. 12. A plate pair accordlng ga 33

claim in whi lﬁﬂnprlses a plate el ement’ constructed from at

| east two Iayim\mﬂ“‘lmﬁ“ﬂ ial which nest into each other. .13. A pl ate
pair according #occlain1® i'n which the layers are constructed frem:-

same material. 14. A plate pair. according to claim 12, in which the two

| ayers are constructed fromdifferent terials. 15. A plate pair according
to any preceding claim in which the two plates are joined together at the

contact regigg pi’é{nai‘ e iTAN Gl cdrpﬂ.ﬂﬁuo&ﬁnpitﬁ' Qgh déQQhaﬁgkqgr' ng or

brazi ng. 16. heat exchan
conpr|3|rm;%ﬁﬁ%&%%toﬁl%?% $259”d ALa¥f ch the pIates of each pair are
per manently seal ed toget her, and gaskets di sposed between adjacent

| at t adj | af f whi ch_each plate_pai
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which each plate comprises a plate element constructed
from at least two layers of sheet material which nest
into each other.

13. A plate pair according to claim 12, in which the
layers are constructed from the same material.

14. A plate pair according to claim 12, in which the
two layers are constructed from different materials.

15. A plate pair according to any preceding claim, in
which the two plates are joined together at the contact
region by a permahent joint comprising welding,
soldering or brazing.

16. A heat eéxchanger of the multi-plate type
comprising adjacent plate pairs of which the plates of
each pair are permanently sealed together, and gaskets
disposed between adjacent plates of adjacent plate \;)

pairs form seals, in which each plate pair comprises a
plate pair in accordance with any preceding claim.



