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TERTHANGER WITH WELDED PLATES

Deseriptian

Teolundeat fold of the lnvassian

Thews

tor s 2 heat exshanper with welded plates. 1 also relates to 8 plate dntanded fo

bousad in itvaxchangs

wiation of

ab fedd of hoat exchuagesy produced by the

The tnventiog relates o the wche

welded togather and (ieﬁnisrtg ey cold sed ot i clrouits, acenrding to the preamble of Claim 1

WOoR 08 desoribes @ hest exchangerof this kind.

Stateafthe ary

Plais heat exchungens we well hnows i those skilled fu the ey Thase sxshaag

e franefer of ool or bear bebwesrw ool find and 8 bt fadd, witheut said Hady coming 1ute cow
&

exarnple, these exchangers caxbe usad to provide for aleam condensation by contact with & cold source. Buch

gxchangars g S enmupls, i the patent docnmeniy WO 335

FROZS62.997 (VICARRL

he document WO ON22508 (FERKANDER) somprises (e sivrences

The exchanger deseribad in @

hetwsen Brackets relate fo Gt donementy & olosed chamber Hreids which aee sorsugedablad e

ed pdaian €1,

rating ndependent circadty i which Haide ave dntended to flow, The

deflning betwe

& s oterp

AN XA

IR, 1Y are weided pars i cansste Forne The gide walls {39} debniting e shamber vy Sved @

3

foal vl ) hneevted tnto-gotters {18 by a fest sobeadiment, the plates {13 wre direatly welded to oas Tiee

s

Grnent, the plates O8] 1) wreowelded o slots (387 formad o s vertiond wadl

AN

{34} toming two gutters {18).

The method for Sxiog the plades {1, 1§, 18) deseribad o the docupant WO 8332608 {(FERNANDED

molades 3oosstan numiber of dranhacks. Tooshe e ambodiment, thers are dgnifiomt assembly constnunis

bocauss the plates {1, 18, 19 must be perfectly positioned na the gutiers {16} and be webdod with high ¢ s‘ctagres,c;\f,,

Purthonsore, Sewalds sbsorh ol the mechanioal strosves and dgnificad hest expansingy, so that tess wells

¥

cave quickly brosk sad logd to seabdightness g

therafire o deap To the «ffokeaay of he cxchangen

hotwaen she twe fhad circuin, Fashenmors, those walds sre oxposed sty o the flnids flowing o the

appliznce, 1o G sscond embodiment, the wse of te vertical walle (24 sracesssanly fncrsines the budk of e
chamber

The document FB 2562997 {VICARB) deseribes an exchanger (the reforenoss between bravkets apply

oo that dooused} oons

ng of vbbad plaes (20) stacked bside 3 slosed shamber. These p

aposed e aliove §

rasintined juxt s other by waliing and stiffened osing four aighd longitedinel n

suppriing e adeiwalls 7, 81 of the chanber, Thess sideowalls form (806, 78 In cintion with the




ratts 33, mddepondent chambers forsanh of the fhads B

Oy hay cibg oontigeved so forng, wda ey

stacked, Indopende

fand :i;iicfpmcimi;m ducts, i whigh the hot and vald Buds Sovwe Theplates (30 ncinds in

sl covner, wovertioat adpge {23 Yevahiing thom (o be fxed, by welding, to theratly (31,

2y

s {203 desortbed 0 the document TR 382907 {VIUARE) aler has n

e foruation of the vertleal odges {258, 28, 27,

Fibe plates {200 pecformed o that the Hps are toned laskealtorsaisly tavee

akex the weliding logethsrofy complay L Asgennd drawhaek e

aadd adps, This partoudar shapa wiptates {

bt the faet that the plates (308 beed t have Hindted surface aveas (i practive, atbest 78 are s 78 cond 8o that said

e whneh wvould risk
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e wod sabk

i

éegrading thestfinesy and mischanioal stresgtiof the exchengsr,

N*’I\";

the Hak between the vertical adges {28, 26, 37, 28 pand thenails {3‘3 i sabyes

and hent expansions, 8o that theve Hake e guiekly break snd kad (o seaiatighue

Sropy in the sfficieneyof the exchabger) Selween the tve thadiciraadty,

t;.‘
Jtves these favtoes, B mudn technieal problems thay de evention atms 10 resolveie Tow Wiimpesve the

anenhly and soturing of the platet nvide the shenaber,

Anutherahisott

¢ ol e toveniion v ropropise g boab avgdiag aplar than

that of the sxehangers Knoway fromm the prior @t

et another obijeotive of the Investion v 0 propess an sxshaoger €

arsne grester than that of the exchangey desaribed o the patent desumest

sravring Heerigidity of g plates and e mvechanioal strongth of e aesombde

Bisclpeury of the lavention

The solution propossd by the tresation & bt cucbaoger cooprising  closed chaatberloside whick

sre wrvanged rihbed welded plates defining between e ue;*p&:né:ixmitsg independant chouie boowhich faids

piced

are intended to flow; the side walls defhitng said shamber being G sails, e lantor bt By

into said angle fvons, The exchanger that i« the sebject ofithe invention by noteworthy fn that de plaegmelnde,
sanh eorner; an sdps that £ inte ot formed savertiond angle trows,
The wee of angle g & &;m\‘ 0 ssceivsithe edgss of e platey vakes 1 possildeote mprsve the

X .

wsembly and seouring together of sald o, b practicy, Sing the plates S the xlote of the augle Bw

which sre independent of the vaily, & stopler than waliling sald plates divsatly o said rails, Furthermoeg, the

i alen the

swsembly sonsteadis dre vodicod dace, o prioe st e aile have do secetve st ondy the plates, I

sidde walls forming the chanaber, 3 & o thequgle fraag, aod o Boger the iy, thabanmiee e segregation of

havacal sies

dhe il batwens e oo, e fheraland mes

OB AN HOW wg?-"

o3

ey, withau damaging de seab

)

of the shois ol the

angle trons sduch canabsorb signifisnnt expagsions aad pre

tichinssyof the sesembly, Avother sdvantage waalting from the vention bt the angle wong gow pravede

e
£

vad the o

c?z\diiizkg s pratection R the rale, which sinplities the desigrrand mpravies the g

sirength of the suchanger

Aunther aspset of the boenting rdates to pintes fotended weobeased i the exchanisy confhaming w the

charanion

o3

isdaseribed proviousiy,
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Brescription of the Hyures

Oher adyvants

vos it chisesciristivs of e lvention will Become mors ‘apparany Fom readiog the

St o i

following desoriptingn of s prefovred swbodimend, withrg ay indicative

53

e o the appended demvingy, gives
and sonthmitdag ovanples and in whige

Banre 1 & & perspective schematic view of Twe piates

fg fo the wovention and ntended 1o

2

be juxisposed one o top of the wih

e schomstio view of two plates confioming fo the fivention dn g variant

Hgneeth 18 # porspeotive

embodiment and inendad o be justaposed one o top of the othee,

Hgwee 2 15 & perapestive schematio view ahowing in an exploded manner the avrangement of varous

23

erntiuent slomentvof o exvhanger confhnming fo thenvention,

i gcforizonied prossasgtional view of anexchanger sonforming o the fnvention,

e

# hodzontal erosessutional view of an exchanger conforming to the Invention, fn &

o
5y

Teare 4

vasiant cbhodbnent i which luge-size plates sre wsed,

Broee Ra ¢ schemutie wewola Gutembadiment of an angle fon

£

sad smbndinestolanangle ron

e 3h

Hoae 5o 5 a panpestive sehematio view of g third enbodiment of an angle don
Soue & iy perspeoiive acheroatic vivw of an smbadbent of an sogde won ot

re pladis,

atthe level ol the .i%;‘ss af fueg

ool ithe exchanger of Spured,

i}gam & siew secording to B8 of the exchangerol Bgue 4

Hrres Ra o Rd aredop views of difforens onbodimenss of plites St oaibe wsed g ke axohanger that is

the suliect of the hvvrention.

Embudiments of tha invendisn

S ot oy ;

The heat exchanger that iy the subject of the fovention e of the type somprisiog 2 of

§ sharaben &

oo

halvating fudependunt shrouits o which fhai

wigeh arparrangadatbbed plates defining bobvesn theavintonps

intomded to flow, ¢ oty delimiting said chamber being fixed to vorticad vaile.

the tvps bawwa fu those-skilled o thea

~

Raferring to e sppended Hguves and iy partienlar 1o Sgues 2, 3, 4, 7 aoed &, the exchanger fax g

gonemat pavallelepipedal shape with dimensions mainly depeadent on the number of stacked plates and the

dimensions thersol Refboring o fgure 2, this exchanger comprises one {or more} moddes 1 of plages 40

N

inxtaposed w roughly paraliclopipedal stage, meavted on fourvertival ralls 10 arvanged at the four corpers. The

3

utnber of suxides §onsed s deprudent on the Bow rale of the Huids o be handled. The railz 10 appear v the
forin of metal poles, hedlow or solid, of sobsiautially vectangalar section with dimensions that are variabie

for example approxbuately 10 ooy 2 80 cm. Their length worresponds

aveording do the serviey pressure

substargialiy to the beigdht of the moduls ot modules 1

T

Nde walls 20, 21,32, 23 are Sxed o the vertical vatly 18 so0ae 1o form & shamber asouns the maodale 1

These side walls 20, 31, 22, 23 we p

ereniaily owetad pangls

fram a fow mullinieiens 1o g fow contimsiens thisk

\it‘gli‘*h? wig ob the prossures of the Buids Howd :

enger Av-agrammaitallv pepressiind oy



wd o, e owalls 30, 31, 232, 3% gy ad

D sordens RO balty o by agy

N
DAY

aving to fgure Y, the side wally 28, 3L, 23, 33 fum, in

assostation with the ralls 1 and e modale 1, Independent Tatoral chanthery, revbeotively 202, 713,28

Sy il Sl Sy

whish S Swdy Sow Iothe sxamplary ewbodioent wwpresenind e fgoe 30w fidd fhaid st Howe '{‘i‘i;\;}\sgh fhe

wadule 1, hetwvesn the oleab aad the segnad Saadwill Howt

betodeen the ohunnbey et dineoiions of stronlstion ¢
dled G the ant g be sovinagad deperding ot the Betds fobs hasdiad

DK

Feferving b Sgures 2, 3,4, 7 aud 8, cach of the walls

3%
&

I I S
AU fust

g the tnket snd thevutist of

~

the Pukds Howt

ng i the sxchan ar sowall tobe

I a vacand sonbodiment el s nol reprssents

provided with both the nfe and tie outlet for a fot Huld sad S annther wall 1o be provided with tie ndet and

¥

e outlet for the second Suid, tevather wally nothavdiy say orifies,
Ths chamber of the evobangsr i provided with o tog cover 3aad & bottont 31 cooperating tna sead

dpht woaemer with the side walls 20, 21 23 23, o clese sid chanbey, Acooding o an advasg

oW

charsatenistiv of the aveidion, the sover 30 1% cqitipped with orifices 300 for blending sy and the dottone 33 s

equipped with orifiess D10 for Weeding fuide dn practice. e orifin

300 ol thecover 3 &

the lateral chambess 202, 212, ¢

at the afy can by sarreatly expolied from the Jatter wiay

exchanger Singlanly, the orifices 301 ofithe boden 3 arealss positionad iaci;}g the Tateral chambers 2

322, 237 sothay the thads san How totaliv ont of the latter when blesding

Dy anney wall known ko thove skitled v the anty the modale s produced uting ribbed plates €4,

Y A

superposed and altoried, by the mannerof s wiiod, Relooing o Ggures 18 andi I 1, each plate 48 bas vitn

SO0 configured so av o Torm, when the plates gre stacked, nlependent and Miatpenstraiing ducty, i which the
i P 23 ¥ § * & A
fot and cold Haids Bow. The geometry of the dhe 400 s well knowi o those alilled v the artand will notbe

desortbed bomors detall i the prosent deseription. The plates 480 are of gonerally seciangdas ovagisis shape

Thedr sumber 1s depandeat on e service conditions and thelr dinwusions vary fom 20 soy xS

0y, OF ever greater. Forsignificant Sow sitevand high cadoofie powsrs, & musabay of nuodiley 1o plates 48 will

by arvanged §n pavatiel Ju practive; the plates 30 are prodised Bo stampable wotaly sueh 2 slsiniess steel

¢ formy OP0H Aoy K tolosed

fitanhuy, rdekel, Hastellops®, sto, They gre wellad altvoataly so sv o sitgn

I seenrdance Wy arss Lasind Suin Od; the plates 40 comprisg, i vach

comeran adge 4%,pm&fs-{sss:{iaiiy Ty ntal edoe 41 way be bracket vhaped (forexample Looe ¥

shapad) orionied toward the wtering of the plate 80 {Bgwres Saand Sy, by | dhaped fipuse 81 or have a

chrodar ahape orettsd fowand the antering ol sad plge {Bore Sud e ey v shapy sgesvable to those skilled

iny the art Their width varies, i practice, front o fow millimeters 1o 8 fow condimeters, Sele thickevss batng that

W
T

ot

e sdgey 41 may be

¥ b cbtaiosd wisk stionping the plates 4001

G the plates S8 The edges 41 oan w3
{o

averthelrentive pariphory

ondyab the o stsded ove

ot of the plates 3 0 dx

Referving v a variant ennbudinen reprasented i 1 i £, the adives

that s to s

v thatthe bpy are B bwe diferent piart\ but paralic] For example, raforing to the plate 40 at the top
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af figywe b, & fest Hpootshe sdpen 41 s @ fratpdane P situaied below the rihe 408 and

perpendivular to sald St Hp, s seoond phae B2 situsied abovesaid sbs,

¥

¥, the hovivental od

3

41 are itended o B into borizo

Referving o figums 3 to

£y

on e vartical dngle Boos 68, The vertival #a0¢ 10 arg Gon tieried inw-these sngle tfrons
pastiandachy fo gurey Sa. My and S these gogle rows are i the forg of engpiets motal profife sectons, for
axarsple oldabed by bonding orstamping, and hovisg 8 central porticn whoss shupe roushly corresponde o e

general shape of fhe sdges 41, that 8¢ o @y, haviag o hradkey, bevel of orcoliar shape or similar, The horsnntal

aid

slote 600 arg Torneed af thy fevsl of the angular {or bevslad prcirsudany coutral portion of the aigle fraas 84,

slots baing paraliel fo e wetber sud avanged sng shove thew

Beforring o Heurms Sa and $b, cach vlot 800 &y extondad on ofthey aide of the sentral portion of the

angle trons 8¢ Thiy typeof slor 800 fv partionlaty desfgned o receive plates 48 se tepresentad In flgure Ta Brn

X iy

variant smbodiment reprosented 1o Sgure S0, vach slot 800 i extended anly on onsside ol the contesl porticn of

the angle oas &, sl elaix botog siagpered, that 5 1o sy, being aitoroated oo ane gide @ theother of said

A

centead portica. This type of gled 600 s partiandardy fotended w ressive plates 30 oy reprgsoniediin figwe b ke

should Bowever beonoted that G plates 4 mepresamed i igure T sy el sitihned e the angle lrons 89

284

represented i Bgures Soand 3b I the latier cass, the H £ 41 being offset v space, they it

alternately it the siots 800, but oalyon o side or the othey ofthe centend portios of the angle frvas 600 The

sogion of the ddoiz 600 which will nod revaive the Hps of the edpes 41 will than be blocked, R axvonple by

walding,

slot 800 v W Bl dntended o reesive twe edges 41 which are superpussd following the

jusirpasition of dwn plates $Y Bgwe 7y The

dois 600 therefore have, o peinaiple, 8 Hucknoss egual torthe

P

shivkness of two superposed adges 31, or even sightdy preater,do feeilitate the Sitiag o praciiey; the slots 08

args dirpeasioned en. 88t sracilyreosive e edgesdl sl play rpravided to fetiitate the

fittng

A

When the edges 91 are posttioned in the sloty 880, the iy flash with

?’;

aad of sald edges

af the aagle Boas 8. The

i thay b E‘é’ié&ﬁ}f wialded drothe slots 806

4

sge seslde TO ensure gotonly the

o weld beade 7O s therelove prvdind

seabughtosse of the plates 40 & s o en sand plat
Sl seas B prastuce arigid modads 1,

3 3

T

Refersing o Bgures 3 and 7, a vortionl weld bead 71 canbe produced along at least oneof the outer Hpe

& anple toor, af the devel of the plates 480, s a8 0 onvure a seal-tgliness bebwaen the fald cirouits, that i

} R

W say, between the varions chambess 388, 212, 283, 232,

I @ variant embodieent, the vertical weld besd can be produced tndide e angle trane 88, dong ety

central angular {or Bevelad ¢r ciroulsr) postici, Fae ¥ as vepresenteddn e $hoand Se will

preferentially be used, that i to say, angle irons that include & fongiudinal slot 801 in thelr contral angule {or

1.

bevedad or circulad) portion The werfical weld bead earuring the seabl-tightness batwesn the Doid clrentts will be

Vi

produced i this longitudingd slot 801, cutside said fhaid vivouiia, Since the welds are not dn divedt comtaet w

the Huide tis solotion s partiontariadvantagsoss inthe case where the uids arssggrassive. Farthermore, 4

P

connonplaes fordhe wilding aperations toproaduce spatier Ikaly o alfect the sabstance of theplates 30 and

caves ncient rusting i e axchange song The solotion consisting 1o producing the welds outside the Hald



sivoits makes § possible o remady thiy sate

SXohasnpn onw
s thevefore now the saple woms & whioh exsuee i
thi exchanger doscrsbad wthe pates dosraens B2
finix fuscting,
An pentivoed grovicasly, the vertical angly ons 680 are mendad 1o woesive e vertissl

have 3 profife somplementing thig of the rads 19, 5wy by advamay

angle frona 80 therelbre 1o prs

provide the aides of (e sl bore 80 with vertical Hax 6000 (Hgures 3a, Myand S owm

I wiaslde sald angle frons. Reoforring o fgusss 3 aad 7, 5 seal 30, nade of FIFE o ouyp

botween the aide walls 28, 21,32, 23 ofabe chaaber snd e portion of g wigly roas &

2]

et g0 the wads 18, the ceals 50 e ovushed and ensare the seak

iy wig, whe the side walle 30, 31, 28, are §

3

ughtrsstof herchanders 20, 31, 28,23 The

wvegtioal fos SG0R also delloe e ek of the sealy §0.

ips of paid plates are prefen

b

Por large sive plutes 40, such ss those reprane
53

provided with one ot more additiona] berbrontal edges 42, 1o practivs, only the lips that have 2 oot greatsr

than 2 value determined by those skilled i the at, e sxavple thas 1w, o by provided with these

wddittonal edges 423 iy thele suidifle. Depending oo e longdoof the §i§:.s of the plite 48, 3t {v poxsible te provide 8

s e additiondd

sumber of additional hovizontal edygey 42, For axample, o the plates having s ke
% 3 2 5

3

asigue 42 canhe };53'(3\;‘5{§'s:{§ ox sank lip. These addttional horizontal «dges 42 may be i the Thon of & W ssionted

tovrd fhe nterke of the plebe 90 (igere B8 or duve o clrodlar {or sembeironlu} shape selomied owsed the

3.

S

indevior ofsard plate, ov any other shape agreoable o thoee slitfled 4 the aet They ke

> the g width and da

sy thicRueeeras the conwer edges 41 The additfonal aslges 42 ave eaniby obtadned whane stap

¥

Reforring tn flgure 4, the additional sdpes 42 are busndad 1o 1t o horizontad slote DB fornued ow

addibionial vertival angle wony B0 Additional wile 81 ave then foserted dato these addlitionad angle Bovas 8

Refomigy mons prtondanly o Sgure 8, heve sdditionst angle roga 88 e i S for of snevplecsrostal peofile

sectivns, Hrving whebaially S geoeral shape of e addttional edges 32, that & sy

Chaving a4, stroade ox

H

stxiiar shape. As & the angle rona 80, the slots T e paraliel v one sunthier, arvanged ong shove tie othey
i N s

andd Bave the vone Stcknessay Wi Ynpraction, the slots 800 are dimsnstoned so as o axactly rendd

he widitional adges 43, watlca play preferentialiy Belng provided & feilitate the Bring. Whes the addith

o postifoned i the slote 500, the ond of said sdges s fhash with the ierand surfeee of the sdiditipoat

apde frome 99, Theends of tie wdgen 42 van thus casfly be welded i the slots 808, Weld boads 801 are produned

in Hine with the ot Q00 o ensure the mechanical bond bebwasn the plates 4D and the additing e‘mg;:i@ fonn 80,

3

1t s aiso possible, but not necessary; fo envisage producing a varteal webd besd aling @ least ove of the exteraal

fpse of ook additionad augds ron 90 at the lovel of the plates 30

&

As rosoticned provionsly, the additional vertload sugde trons S0 e nteaded B reostve the additioaal

9L The addittonal angle rons 30 theredore fo practics have a poofile poroplementing tha of the rails

it ey be sdvastsgeons o provide the sidey of e angle frons 80 with ver

7%

sonfigwred & keeprthe rails 91 faside seid angle iro

o Reluring to Bpwe 4, at the leved of exg in

providad with the angle ooy 98, the chanber of the exchanger van he olosed by two side walls,

Ma-Fih, 32623 sad Da-23h, each fived 1o 1 corner i 10 wod o an additional vertoal sl 81 by

mesny of sorews 200, bolts, or v oy other roanner agreaabie to ihose skiiled b the art I s suniber of additional



angle fro vifed onoone and (e same plate Hp, other side walls cav be Sxad 1o the addivional vertival

yats in hod previousty, soseal B0, mads of |

¥
7
P
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7

botveeort theonde walls of the chamber and the portion of the additivnadiany
vartiont fins SO0 also define the resch of the seals 88,

"
S
Sy

 the side walls s,

cmelal plates that have a thickoess

¢ Buldy, Without the addifionsd edges 42 andiilie

.,

¢ wails Hoking sach sngle bron, said

additiosal angle frone 80, dwould be neos

Y

v o provide ongpiese

walls peovssarily having 8 gosats witntend e prassere of the Heids. The ohaical sohution

proposad by the mvention therefbre makes § possible o significantly reducs the tickuess of the vide walls of

the sxchang

"f{"'h_e sdditional edges 42 aad the additionat angle alse be provided on exchangees of sl

ar wiasdaed size, T exanple sxchangers consiiing of plakes 40 bs a

approgimately 30 om,

ulicot to mgrificat pressres (o around 33 bar o 40 bar), This destgn will conpribsate 1o e ripidite of de
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