21696 .SERPENTI NE- TYPE HEAT EXCHANGER HAVI NG FI N PLATES W TH LOUVERS The
present .invention relates to serpentine-type -heat exchangers, and in
parti~cul ar, to louvers of fin plates of such 5 - heat exchangers. Heat
exggghgers of the serpentine-type havelbeen used for, for exanple, a
ref¥¥gerant evaporator in an autonotive air conditioning system as shown
in, for exanple, U S. patents Nos. 10 4,350, 025 and 4, 353, 224. The
serpentine-type heat exchanger conprises a flat nmetal tube having a
refrigerant passageway or parallel passageways therein extendng,in

| ongi tudi nal direction of the tube. The flat tube is bent to%&éi}ﬂ p and
down, . or fornmed in a serpentine-anfractuous 15 shape, and therefore,
has a plurality of parallel portions spaced apart from one another and a
plurality of U shaped curved portions connecting adjacent ones of the
paral l el portions, respectively. A plurality of corrugated fin units are
di sposed i n spaces between 2 adj acent ones of the parallel portions of
the tube and are joined thereto by brazing. Each of the corrugated fin
units is formed by bending a thin plate in a corrugated formso that a
nunber of generally parallel fin plate portions extend with gaps from one
another while 5 a nunber of crests being forned in opposite side

surfaces of the
SERPENTINE-TYPE HEAT EXCHANGER

HAVING FIN PLATES WITH LOUVERS é@h
N
The present invention reléteS'to-serpentine—type heat
exchangers, and in particular, to louvers of fin plates of such
5 heat exchangers.
Heat exchangers of the serpentine-type have been used
: {
_ for, for example, a refrigerant evaporator in an automotive air '
/ '

conditioning system, as showm in, for_examplg, U.S. patents Nos.
10 4,350,025 and 4,353,224.

The serpentine—type heat exchanger comprises a flat metal
tube having a refrigerant passageway or parallel: passageways therein
extending in a longitudinal direction of the tube. The flat tube
is bent to weave up and down, or formed in a serpentine—anfractuous

15 shape, and therefore, has a plurality of parallel portions spaced
apart from one another and a plurality of U-shaped curved portioms
connecting adjacent ones of the ﬁarallel portions, respectively.

A plurality of corrugated fin units are disposed in spaces between



unit alternatively. The crests in the opposite sides of the unit: are
joined by brazing to flat side surfaces of the opposite parallel portions

of the tube., The heat exchanger is usually used together with a suitable 10
air- flom1|ndUC|ng means such as a fan, blower or the |ike to establish 'AV
continuous flow of air fromone side to the other -of the heat exchanger ‘

t hrough the gaps of each fin units disposéd in the spaces between adjacent
paral | el portions of the flat tube. Since the flat tube and each fin units
are cooled by dg;ri e- rant flowing in the flat tube, air is cooled

by heat— exchan n%“eﬁaggl‘ﬂ’@ P?ﬁ""&&gh Wﬁé%‘*’-ﬁ of aklte ftrhe Amdt are inivedder to

|rrprove~b,eat exchange. r each_fin te portion_has |ouvers for
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exchanger fl’Onhre Jdined by brazing to flat side surfaces of the opposite parallel
. portions of the tube. |
. .
The heat exchanger is usually used together with a suitable
10 air-flow inducing means such as a fan, blower or the like to establish
a continuous flow of air from one side to the other of the heat
exchanger through the gaps of each fin units disposed in the spaces
between adjacent parallel portions.of the flat tubé.
Since the flat tube and each fin units are cooled by refrige-
15 rant flowing in the flat tube, air is cooled by heat exchange during
passing through gaps in_gach fin units.
In order to_improve_heaﬁ exchange rate, each fin plate
\ portion has louvers for disturbing and deflecting air flows passing
through.fin units, as disclosed in, for example, U.S. patent No.
20 4,353,224.
In a known arrangement, several groups of louvers are
inclined in an opposite direction to the other groups of louvers
- so that air generally flows along wave-like course in the fin unit.
In the arrangement, since the air flow directiomn is deflected at
25 a number of times, air flow resistance is disadvantageously large.
On the other hand, moisture.in the air flow condenses on fin plate
poftion, and the condensed water is carried by the wave-like air
flow and is undesirably splashed outside of thé heat exchanger from

[y



the air flow output end of the heat exchanger. It is an object of the
present invention to provide a serpen- tine-type heat exchanger havihg fin
units with louvers wherein air flow resistance is reduced with a high héat
eyghange rate. 5 It is another object of the present invention to
p‘ﬁ' de a serpentine-type heat exchanger having fin units with | ouvers
whetfein water condensed on fin plates is not alnost carried by the air flow
but easily flows down in the heat exchanger to be drained fromthe bottom
of the heat exchanger. 10 According .to the present invention there
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provi ded wit ouvers for controlling air flow directions in each fin unit,

25  wherei Bﬁ%@,ﬂ% 53k ddwi Ph AR RO4E ieRBBargerPtd el @aieaNriod ithst group,
n

of louvers In a windward region thereof and a second group

bottom of the heat gxchanger. -

10 According to the present invention there is provided a heat
exchanger of a serpentine-type comprising a flat metal tube which
is provided with at least one refrigerant passageway therein and
formed in a serpeﬁtine-anfractuous shape in a longitudinal direction
of said tube to have a plurality of parailel portions spaced apart

15 froﬁ-oﬁeﬂanothér, and a plurality of metal fin units being'fixedly'
disposed within the spaces béfween adjacent ones of said parallel
_portions of said serpentine-anfractuous flat metal tube, each of -
said fin units having a plurality of fin plate portions which extend
- generally parallel with one another from one side to the other side

20 of the space between adjacent ones of said paral;el portions, said
a plurality of fin plgﬁe portions having gaps therebetween through
which air flows from said one side to said the other side fbr heat
exchange, each of said fin plate portioﬁs being provided'wifﬁ
louvers for controlling air flow directions in each fin unit,

25 wherein each of said fin plate portions is brovidéd with a first

group of louvers in a windward region thereof and a second group



4 of. louvers in a leeward region thereof, said first group of |ouvers being
substantially parallel to said fin plate portions, and said second group of
I'ouvers being inclined downward. One enbodi nent of the invention is a .
serpenti ne-type heat 5 exchanger which conprises a flat netal tube @I)
formed in a serpentine- anfractuous shape~and a plurality of fin units i
joined to the flat netal tube, each fin unit having a plurality of parallel
fin plate portions, each fin plate portion having a plurality of |ouvers

for disturbing air flow passing fromone side to the other side of the 10
heat ex%han_gerof Eowversi in ¢ deewgrsy regien shenesfi deaidnfireta ereyms pfglatygraf

| ouvers N n“a wi ndward region thereof and a second group of louvers in a

| eewar d regi orpeihgrsubstam¥i@lly rearagielFoosaid fie rlage LB sranEPdl 3319
parallel to the fin plate portion and the second group of |ouvers 15 are

i nclined i n a sssapd @noupt olodougsng: Being ipp}inedyAYyase- | ouvers are paral l el
to the fin plate portion, it is also parallel to the air flow direction in

a gap between adj aceme eppPdimarte PoFhs JAYERYHPhIF HEPTPIHWRPEYPE BeRte i s
reduced. Furthernore, since second group Iou‘iv?grs ar e, i ncli.ned 2
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the lower fin plate portion so that the _condensed water. can. be ai ped at
the bottom of FHE2RBIAUSRRIRRFY TR “‘Tar]r\}gﬁﬁfg%lW‘ﬂl ﬁo@?lﬁgdd%"sgﬁfb@t# by
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. portions, each fin plate portion having a plurality of louyers for
~ disturbing air flow passing from one side to the other side of the
10 heat exchanger.
Each fin plate portion is provided with a first group of louvers
in a windward region thereof and a second group of louvers in a leeward
- region thereof. The first group of louvers are substantially
parallel to the fin plate portion and the second group of louvers
15 ;ge.%pclinéé in a same direction.
-.Since the first group of louvers are parallel to the fin
plate portion, it is also parallel to the air flow direction in a
gap between adjacent fin plate pbrtions so that air flow resistance
is reduced. Furthermore, since second group louvers are inclined
20 downwards, water condensed on the fin plate portion easily drops
down to the lower fin plate portion so that the cﬁndensed water can
be drained at the boté;m of the heat exchanger.
The invention will now be descriﬁed, by way of example, with
feference to the accompanying drawings, in which:-
25 Fig. 1 is a perspective view of a typical heat exchanger of

a serpentine type;



25 Fig. 1 is a perspective view of a typical heat exchanger of a *

serpentine type; - 5- Fig. 2 is a sectional viewof a fin unit iin the
heat exche / for illustrating a known |ouver arrangenent; Fig. 3 is a
secpional view of a fin unit in an enbodi nent according to the preésent
inion; 5 Fi g. 4isape§pective view of a fin plate portion
in Brg. 3; Fig. 5is a partial perspecCtive view of a fin plate portion

prior to formation of louvers; Fig. 6 is a sectional viewsimlar to Fig. 3
but illustrating another enbodi mrent of the present invention; and 10
Fig. 7 is a sectipigl 2vieva iskbtsdnzat vigy oFi & fianaifteinetteodeserdxchfri of to
a description of enbodinents of the present invention, a known heatZ
exchanger i sofl@algcustietingtd khoinerioneer tarrbhgesnent; and 2. Referring.to Fig.
1, a typical serpentine-type heat exchanger 15 conprises a flat netal
tube 1 which has Bhe. & ists Gectioriajeviaw ofas stigewsifs inhan embodiwenits f or med
I n a serpentine-anfractuous shape, as described hereinbefore. A plurality
of corrugat ecedridingntd $he mregent sipyertiidm spaces between adj acent ones of
paral |l el portions of serpentine-anfractuous flat netal tube 1 and joi ned
S Fig. 4 is a perspective view of a fin plate portion in Fig. 3;
Fig. S is a partial perspective view of a fin plate portion
- prior to formation of louvers;
Fig. 6 is a sectional view similar to Fig. 3 but illustrating U
another embodiment of the present invention; and
10 Fig. 7 is a sectional view illustrating still another
embodiment.
Prior to a description of embodiments of tﬁe present invention,
a known heat exchanger is described with reference to Figs. 1 and 2.
- _Referring to Fig. 1, a typical serpentine-type heat exchanger
15 comprises a flat metal tube I which has one or more refrigerant
passageways therein and is formed in a serpentine-anfractuous shape,
as described hereinbefore. A plurality of corrugated fin units 2

are disposed in spaces between adjacent ones of parallel portions

of serpentine-anfractuous flat metal tube 1 and joined



thereto. An inlet header pipe 3 is nounted on an end of flat tube 1 to
introduce refrigerant fed through a refrigerant feeder pipe (not shown) to
the refrigerant passageways of the flat tube. Flat 5 tube 1 has an _
outl et headér pipe 4 on the other end thereof to lead the refrigerant ";
passing through the flat tube into a refgigerant return pipe (not shovvn)

The heat exchanger has protective side p¢at es 5 for protect- ing corrugat ed
finunits 2 at opposite sides of the heat exchanger. 10 : As
descri bed above, the heat exchanger is used together with, for exanple, a

bl ower ,( not. shovvnlg 10 generate air flow passing the fin units 2 fromone

side toithe other side gf 15?& ﬁé&&l@ﬁ%ﬁe 3A$sidftnead O BY HQ &f 'fAuL Aeubel NCE

flat tube | and fin units are cooled by refrigerant flowing in the flat

tube, air is cqoledpyodiee refﬂiﬁ@%atﬁxﬁw'weoﬁjéﬂ langefigQet st} EdeddiCpipd
units. In order to inprove the heat exchange rate, |louvers are provided to

each fin pl.ate (pe¢ tshetnfrocted) rhifigenbht passspsays hefd thbdilar Refecr rFlg t o
Fig. 2, finunit 2 has a plurality of fin 20 pl ate portions 21 which
gener al | ysext ergdbé N pas adn ottMitt heatiee pipe heon fthenvthreraend ithkedofend Yeadght
side in the drawing) to an air outlet end (left side in the drawing), as
descri bed abovehe tefrpgemnkepadsiing pihadegipahei Oas gdbédneo gapsfﬁaemrem

adj acent ones, through which air flows. Each fin plate portion 21 is

provi ded with retwmsr pipe (26t showd)sturb the air flow. In a known |ouver

arrangenment, a first group of |ouvers
The heat exchanger has protectlve side plates 5 for protect-

et ing corrugated fin units 2 at opposite sides of the heat exchanger.
10 S _ As described abbve, the heat exchanger is used together
with, for examplé,'a blower (not_shown) to genérété air flow passing
the fin units 2 from one side to the other side of the exchanger,
as indicateﬁ by an arrow A. Since flat tube 1 and.fin units 2 are
cooled by refrigerant flowing in the flat tube, air is cooled by
15 heat exchange during flowing in the fin units.
In order to improve the heat exchange rate, louvers are
provided to each fin plate portion of each fin unit, as described
\/ above.
Referring to Fig. 2, fin unit 2 has a pluraiity of fin
20 plate portions 21 which generally extend in parallel with one another
from an air inlet end (right side in the drawing) to an air outlet
end (1eft side in the drawing); aé described above. The parallel
fin plate portions 21 have gaps between adjaéenﬁ ones, through which
air flows. Each fin plate portion 21 is provided with louvers to'
25 disturb the air flow.
In a known louver arrangement, a first group of louvers
6a in a region adjacent the air input end are inclined in a direction

to guide air flow upwardly. A second group of louvers 6b subsequent



6a in a region adjacent the air input end are inclined in a direction to
guide air flow upwardly. A second group of |ouvers 6b subsequent ~‘thereto .-
is inclined inh an opposite direction to pilot air flow dowwardly. The next

gr of louvers 6¢c are inclined in the_sane direction as the first group
| oRygrs 6a, and the final group of | ouvgrs 6d are inclined in the same

dir€ction as the second group 5 | ouvers 6b. Each | ouver is formed by
cutting a portion of the jig | ate portion 21 and raisjn% the cut portion,
for exanpl e, HFeEndsydvelgmed 1 @RePYRAFLGR ALERAtAMMER. PHIRTt PiF 1EABHN |
arrangenent, . air nerally flows along.a 10 wave- | j ke course a ¢

i ndi cated byl%PF3 yi‘na'#'—rf%.“e’é'.: BTPHP { Hfe LRUESFS PRFTE é’t"éhé’(?ﬁe“ﬂitsﬁ “geous
probl ens as gescri bed apove. _The present inyentio tt s to inprove
| ouver arran‘gfgtler-ec it agoa'é?s%f'lés? gg??/sz'ﬁ%%se%ﬁl’ o?)?Je]r'fE? ’ﬁg@irﬁ%‘g P Figs. 3

and 4, each {j i f. _an.: i . . sh t herein also has a
plurality ofﬂﬁgf g$|6té‘| Z’F‘?n‘“%?’a‘?é?ggr ‘frf%%gm ildlv%E ?%l%a%émtt- eerg% oé’t% eh'’P Each
fin plaje poyfi@ps %h.has two groups of |louvers 7a and 7b. One group |ouvers

7a are provided I'n a region adjacent the air input end, or a wndward
region, while the otkgeh HRYR: | :QU¥EERed’ By Zicting A Pokbidh bE! ][lmeg' on.
ow

Louvers 7a are parallel to fin plate 21 and.therefore, to air
introduced tjrad0Porti8nal ! ahPidisehE thleObY@PRrifod 8ot ek s, dgvemar dly.
use of a louvering die and punch.
| In the known é:rangement, air gengrally flows along a \fj
10 waQe-like course és indiéated by arrows in Fig. 2. 1In the case, . .
there ére gome disadvantéggous ﬁroblems as described above.
The pfesent invention attempts to improve louver arrange-
ment so as to fesolve ;hosé probiems.
| Referrigg to Figs. 3 and 4, each fin unit 2 of an embodi-~
15 " ment shown therein also has a plurality of parallel fim plate portions
21 with gaps therébetween.
ﬁach fin plate portion 21 has twﬁ groups of louvers 7a and
7b. One group louvers 7a are provided in a region adjacent the air N\,
input end, or a windward regiom, while the other group louvers 7b |
20 are in a leeward fegian. Louvers_?a are parallel to fin plate 21
and therefore, ﬁo air flow introduced through the air input end.
Louver§ 7b aré inclined_dpwnwardly.
| Referring to Fig. 5, each parallel louver 7a is formed by
cutting.é_péir;of slits 22 in fin plate portion 21 and drawing a
25 portion 23 between the paired slits in a direction as indicated by -
arrow A in.Fig. 5. Each inclined louver 7b is formed by cutting a
U—éhaped.;li; Zﬁlin_fin plate 21 and'raising a pqr;ipn 25 surrounded

by the U-shaped slit from the surface of the fin plate in a direction



Referring to Fig. 5, each parallel louver 7a is formed by cutting a pair of
Slits 22°in fin plate portion 21 and drawing a 25 portion 23 between

the paired slits in a direction as indicated by arrow Ain Fig. 5. Each

i nclined louver 7b is forned by cutting a U-shaped slit 24 in fin plate Z2&-
and raising a portion 25 surrounded by thex U shaped slit fromthe surfa¢é2f)
of the fin plate in a direction as indicated by arrow B in Fig. 5. Thus”~
parall el |ouvers 7a and inclined | ouvers 7b are di sposed on the bottom side
Purtace.of 1048l Alcalea R SLITE {0 PTLOs S Rl CBRAMUE Rl AS RRE 1

to5 =~ Tthe air Tlowrn the W ndward region, air fTows alo

por ti on$21 in ;b fdin Sel< 2 t bl t ha ir & fesist. ance is
smal |.. After palssFlng t}l"léru(yl?téﬁ thﬁgggac{rlg?bf’g?d Iogu%/}éér Qr%ég‘%‘%ﬁ?h%é‘rg?‘%e |°§ £
partially gui dedagowivardly by inclined |ouvers 7b, as indicated by thin

arrows. 10 In the | ouver arrangenent, any upward air flowis

not caused. Therefore, ngHetifORIePSEd30Nsiica pé@hesmryf@rb%rzheqng?flat

tube | partially flows downwardly and is partially carried downwardly in

fin unit B. Thitfie ditefV&i @h tife RRhdWHAADSEgivR|, asire @16 L MERE £RA MpI1QWEPUL end -
by air flow ng out therethrough, but is 15 coll ected at the bottom of

t he heat exchampgetionsd2rdm bite dini Wit 2| $indotR1Vidod kit th@ HiRNF1& RESi st~
| ouvers 7a are parallel to the air flow, the air flowis not so disturbed
so that heat exobangesnalle i&ftdervpasingHivweueh,thdi pafdldel Cllukefla®gion,
wi ndward end 8 of _
the air is partially guided downwardly by inclined louvers 7b, as

indicated by thin arrows.
10 = In the louver arrangement, any upward air flow is not
caused. Therefore, water condensed on fin plate portions 21 and
flat tube 1 partially flows downwardly and is partially carried
downwardly in fin unit 2. Thus, the water is not almost splashed
.from the air output end by air flowing out therethrough, but is
15 collected at the bottom of the heat exchanger and can'Be drained.
In the windward region, since louvers 7a are parallel to
the air flow, the air flow is not so disturbed so that heat exchange
N\ rate is lowered. However, air flow collides to windward end 8 of
each pafallel louver 7a and therefore, is disturbed, so that a high
20 heat exchange rate is obtained in comparison with a case in which
no louver is provided.
| Since a temperature difference between air and refrigerant
gas in the windward region is quite large, air is sufficiently cooled
in the windward region of the lowered heat exchange rate. The cooled
25 air is further cooled in the leeward region of a higher heat exchange
rate. Accordingly, the heat exchange rate of the heat eichanger is

not reduced by the use of parallel louvers 7a. That is, all of the

refrigerant flowing through flat tube 1 effects to cool air passing



each parallel |ouver 7a and therefore, is disturbed, so that a high 20

heat exchange rate is obtained in conparison with a case in which no | ouver
is provided. Since a tenperature difference between air and .refrigerant gas
in windward region is quite large, air is sufficiently cooled in the °
mﬁnﬁgﬁrd region of the |owered heat exghange rate. The cool ed 25 air is
further cooled in the I eeward region of a higher heat exchange rate.

Accordi ngly, the heat exchange rate of the heat exchanger is not reduced by
the use of pahpddghl theheat Sexéhangdd¥thot Sonlgl thofwihbwardeteg iy snt d1lsowing
through flat tube 1 effects to cool air passing t hrough the heat | .f
‘exchanger nofleewrdnd tégioni. ndward regi on but also the leeward region. ™
Referring to Fig. 6, parallel louvers 7a are formed on opposite sides of
each fin plate 21. | rRefiemeithg savitkgs Bb parallel edvérs 7a gxe foopstinnot only
downwardly but also.upwardly to guide air flow on the fin plate downwardly.
I n the arrangepesitteofideisgof Gacht fig plate 2indeinrfidoed tloavershdbaare fboved
resistance is reduced in conparison with the prior art wthout degradation
of heat Jexch&fgeraigsce not emky Hewavardiydfeplsa mpvardlgosacsiide air dlovs not
al nost spl ashed outside by outgoing air flow but can be drained fromthe
bottom of thé&nrheie LaxHakgelovore¥E¥ring to Fig. 7, a nodification shown
therein is simlar to_the enbodi nent of Fig. 6 except _that_ adjacent

parall el |ouvers are Bp&B.PTFABRFUT b TdBhe?, idt FHEL Ber undegfrend dbet on.

Functi ons of . . . i . . .
the air flow resistance is reduced in comparison with the prior art

without degradation of heat exchange rate of thelheat exchanger. . ~
10 Condensed water is“not_almost splashed outside by outgoing air flow
. but can be drained from the bottom of the heat exchanéer,
Referring to Fig. 7, a modification shown therein is similar
to the embodiment of Fig. 6 except that adjacent parallel louvers are
sﬁaced fraﬁ_one_another in the air flow‘direction;. Functions of

15 louvers 72 and 7b are similar to those of the embodiment of Fig. 6.

Further description will not be necessary.
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r1-5‘ " louvers.7a and 7b are sinilar to those of the enbodi ment of Fi g. 6.

JFurther «description will not be necessary. * C L M S *
VWHAT ‘1S CLAIMED I S: 1. A heat exchanger of a_serpentine type conprising

a flLat netal tube which is provided with at |east one refrigerant i pibmms
passageway therein and formed in a serppg@ine- an}]‘ n. a @):ﬂ
| ongi tudinal direction of said tube to have a pl "nm"mrmﬂmlﬁmel 5 -

portions spaced apart from one another, .and a plural Ftytoff nétak fin units
being fixedly disposed within the spaces between adjacent ones of said
* paral l gl portions of said serpentine-anfractuous flat netal tube, each of
sai d fiva uni tWHATaIs nCLAIMPD Wsal ity of fin plate portions which extend
generally parallel with one another fromone side to 10 t he ot her side
of the space between ddj acént heateexchamprirdofpar ahfﬂntmﬂétdy@ascoﬁagi,%n
plurality of fin plate portions having gaps therebet- ween through I ch
air flows fromidakduenad suldevhichsdsdptdvided heithsatldehot dneatefpighasge, each
of said fin plate portions being provided with | ouvers for controlling air
fl ow directi dresspgewaycithereinuand formdd in a serpentine-eafrtucabownistapé rinpl at e
portions is provided with a first group of louvers in a wi ndward region
t hereof and & deegherdiralifligrctinm of ssdid tubiesachaver egplural ey e6f parzaildl
first group of |oQuvers being substantially parallel to said fin plate
portion®, andPTEtERSSPEREd GPEH f3Pm| ey 8R_thes ngnd wcplyrsditpwinvmetsl ZinThe

heat exchanger ,as clained in daim1l, wherein each
. units being fixedly 4lqused'w1th1n the spaces between adjacent ones

% of said parallel portions of said serpentine~anfractuous flat metal
ﬁube, each of said fin units having a plurality of fin plate portions
which extend genérally parallel with one another from one side to

10 the other side of the space between ‘adjacent ones of said paraliel
portions, said a plurality of fin plate portions having gaps therebet-
ween through which air flows from said oné side to said the other
side for heat exchange, each of said fin plate portioms Eeing provided

" with Iogvers for controlling aif flow directions in each fin unit, -

15 wheré'ih "each of said finplate portions is provided

W with a first group of louvers in a windward region thereof and a
second group of louvers in a leeward region tﬁereof, said first group
of louvers being substantially parallel to said fin plate portioms,
and said second group of louvers being inclined downward.

2. The héat'éxch#nger as claimed in Claim 1, wherein each
of said first group louvers is formed by cutting two parallel‘'slits
in said fin plate portiomns and drawing_a portion between said parallel
slits.

3. The heat exchagger as claimed in Claim 1, wherein each
of said second group louvers is formed bi cutting a U-shaped slit in

said fin plate portion and raising a portion surrounded by said



of said first‘group louvers is formed by cutting two parallel.slits in sai d;."
fin plate portions and drawing a portion between said parallel slits.*3. o
The heat exchanger as clained in Claim1, wherein each of said second group

| ou is formed by cutting a- U shaped slit Ir‘lm"ﬂl “ ortion and
rai /g a portion surrounded by said \}*C L lmm ymﬁnti nued)
U-shaped slit. 4. The heat exchanger as clained 1n°® &int'1,swterein said
first and second groups of |ouvers are provided on a single side surface of -
said fin pl dCeajwr3t comtinkedXhe heat exchanger as claimed in Caimi1,
wherein-said first group |louvers are provided to be di sposed on opposi tre

si de surfac8sskdnedr aditd y, and sai d second group | ouvers project from#he
opposite side surfaces. 6. A heat exchanger constructed, arranged and
adapted to operate sthbstThatheat gxchangerecitisdhimed desCrdimetl, wtieheimfsaiance

to, and as illustrated in, Figures 3 to 7 of the acconpanyi ng draw ngs.
first and second groups of. louvers are provided on a single side

surface of said fin plate portion.

5. The heat exchanger as claimed in Claim 1, wherein said
first group louvers are provided to be disposed on opposite side
surfaces alternately, and said second group Iouvers project from

the opposite side surfaces.

6. .A heat exchanger constructed, arranged and adapted
to operate substantially as hereinbefore described with reference
to, and as illustrated in, Figures 3 to.7 of the accompanying

drawings.




