BESCHVWERDEKAMVERN
DES EUROPAI SCHEN

PATENTAMI'S OFFI CE

I nternal distribution code:
(A) [ ] Publication in QJ
(B) [ ] To Chairmen and Menbers

(O [X] To Chairnen

DECI

Case Nunber:

Appl i cati on Nunber:

BOARDS OF APPEAL OF
THE EUROPEAN PATENT

CHAMBRES DE RECOURS
DE L' OFFI CE EUROPEEN

DES BREVETS
SI1 ON
of 13 March 2001
T 0925/98 - 3.2.3
89305294. 4
0359358

Publ i cati on Nunber:

| PC. F28F 9/ 02, F25B 39/04
Language of the proceedings: EN

Title of invention:

A condenser

Pat ent ee:

SHOMA ALUM NUM KABUSHI KI KAl SHA

Opponent s:
BEHR GrbH & Co.
VALEO THERM QUE MOTEUR

Headwor d:

Rel evant | egal provi sions:
EPC Art. 53, 54, 56, 123
Keywor d:

"No added subject-matter
"I nventive step (yes)"

Deci si ons cited:
T 0002/81, T 0201/ 83,
T 0522/96, T 0947/ 96,

Cat chword

EPA Form 3030 10.93

(conmbi nati on of

range ends)"

T 0053/82, T 0571/89, T 0656/92,
T 0229/85, T 0099/85



9

Européaisches European
Patentamt Patent Office

Beschwerdekammern Boards of Appeal

Office européen
des brevets

Chambres de recours

Case Nunber: T 0925/98 - 3.2.3

DECI SI1 ON

of the Techni cal Board of Appeal 3.2.3

Appel | ant :
(Proprietor of the patent)

Repr esent ati ve:

Respondent s:
(Opponent 02)

Repr esent ati ve:

(Opponent 03)

Represent ati ve:

Deci si on under appeal :

Conposition of the Board:

of 13 March 2001

SHOWA ALUM NUM KABUSHI KI KAl SHA
224- banchi

Kai zancho 6-cho

Sakai shi

Gsaka (JIP)

Thonson, Paul Ant hony
Potts, Kerr & Co.

15 Hanilton Square

Bi r kenhead

Mer seysi de L41 6BR (GB)

BEHR GtbH & Co.
Mauser strasse 3
D 70469 Stuttgart (DE)

Her mann, Gerhard, Dr.
Vossi us & Partner
Postfach 86 07 67
D- 81634 Minchen (DE)

VALEO THERM QUE MOTEUR
8 rue Louis Lornmand, La Verriére
78320 Le Mesnil Saint-Denis (FR)

Bezaul t, Jean
Cabi net Netter
40, rue Vignon
75009 Pari s (FR)

Deci sion of the Opposition Division of the
Eur opean Patent O fice posted 15 July 1998
revoki ng European patent No. 0 359 358 pursuant
to Article 102(1) EPC.



Chai r man: C. T. Wlson
Menbers: J. du Pouget de Nadaill ac
M K S. Alz Castro



- 1- T 0925/ 98

Summary of Facts and Submn ssions
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The appeal is directed against the decision dated

15 July 1998 of an opposition division of the European
Patent O fice, which revoked European Patent

EP-B1-0 359 358 for the reason that the subject-matter
of its amended Claim1l did not involve an inventive
step in view of the docunents referenced D1 and D4
anong the foll ow ng docunents of the prior art, which
were cited in the opposition proceedi ngs:

D1: EP-B-0 255 313

D2: US-A-2 004 390

D4: JP-A-61-114 094 (transl ation)

D9: EP-A-0 138 435

The anended claim 1l reads as foll ows.

"A condenser particularly for use in autonobile air
condi tioning systens, conprising a plurality of flat
tubes (1) and corrugated fins (2) sandw ched between
the flat tubes for releasing heat, a pair of holl ow
headers (3,4) connected to the end of the flat tubes
(1), an inlet (6) and an outlet (8) being provided in

t he headers (3,4) for introducing a cooling nmediuminto
the flat tubes and discharging a used cooling nedi um
therefrom the inner spaces of the headers (3,4) being
di vided by partitions (10 and 11 respectively) so as to
forma cooling nediumflow path (12) in a zigzag
pattern including an inlet side group of paths (A) and
an outlet side group of paths (C), the nunber of groups
of paths being 2 to 5, and each of the flat tubes being
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made of extruded al um nium and having a plurality of
bores (12) extending along the |ength therof,
characterised in that the cross-sectional area of the
outl et side group of paths (C) is 30%to 50% of that of
the inlet side group of paths (A)."

The proprietor of the European patent, hereinafter the
appel lant, filed the appeal and paid the correspondi ng
fee on 10 Septenber 1998. The statenent of grounds of
appeal was received on 12 Novenber 1998.

The three opponents replied by witing to this
statenent of grounds. However, respondent 01 with a

| etter received on 22 Septenber 2000 withdrew his
opposition, so that only opponents 02 and 03 remain as
respondents.

In a comruni cation dated 12 Cct ober 2000 acconpanyi ng
the summons to oral proceedings, the board of appea
expressed its provisional opinion that a conbi nation of
DL with D4 did not seemto be obvious.

Wth a letter received on 8 February 2001,

respondent 02 filed a new docunent referenced D11
(US-A-4 141 409) and raised an objection under

Article 123, paragraph 2, EPC against the range 30% 50%
given in Caiml.

Oral proceedi ngs took place on 13 March 2001. A new
description was filed in these proceedi ngs.

The appel | ant argued as foll ows:

The technol ogy of the condenser according to D4 is
different fromthat of the condenser disclosed in D1L. A
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| ayer ed-type heat exchanger with spacer elenments is

di scl osed and a person skilled in the art woul d not
have consi dered such a particul ar heat exchanger for

I mproving the heat exchanger according to Dl1. Moreover,
Figure 7 of this docunent was selected w th hindsight.
In this docunent as well as in both others which were
cited, nanely D9 and D11, it may be that enbodi nents
with a CGAratio falling wwthin the clained range are
di scl osed, but they are not presented as being optinmum
configurations.

The respondents chal |l enged the rel evance of these
argunents as follows:

In the originally filed docunents of the patent in suit
it was the range 30%to 60% with a preference for the

range 35%to 50% which was disclosed. By now cl ai m ng
30%to 50% the appellant infringes Article 123(2) EPC

The probl em underlying the present invention is to
opti m se the heat exchanger according to DL. It is not
convincing to argue that already the identification of
this problemis inventive, since it is the pernmanent
task of the skilled person to inprove a device. In the
description of the patent in suit, page 2, line 26, it
was recogni sed that the inproper proportion between the
inlet (A) and outlet (C) side groups of paths in the
condenser according to D1 was affecting the efficiency
of the heat exchange. Thus, the problemwas well
identified and for the skilled addressee, who has it in
mnd, it is obvious to conduct experinents for finding
t he opti mum proportions. The passages in colum 2,
lines 30 to 40, and colum 4, lines 34 to 49, of D1
lead himto first have path (C) greater than path (A)
and then to see by neans of tests which proportions of
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the inlet to the outlet section reach the best
conprom ses for sinultaneously increasing the
efficiency of the heat exchange, while reducing the
pressure | oss of the cooling nmedium

Mor eover, several prior art docunents pronpt the person
skilled in the art to do so:

I mportant in the disclosure of D4 is not the particul ar
construction of its condenser, but the inducenent

provi ded on page 3 of this prior art to set the npst
suitable flow quantity of the cooling nmedi um havi ng
regard to the bal ance between pressure | oss and heat
tranfer rate with, immediately after in the sane

par agraph, both the advice to choose section (C
greater than (A) and the configuration of Figure 7, in
which the C A ratio egals 50% The sane problemis
nmentioned, together wth an exanple of the solution.
Figure 5 of this docunent and line 3 of its page 3
indicate to the skilled person that the | ayered
arrangenment di scl osed therein, although being different
fromthe construction of D1, also creates flow paths,
so that the sane problem of volune or effective cross-
sectional areas exists. Thus, a hint to conmbine D1 with

D4 is given.
D11, see columm 1, lines 41 to 52, and col umm 3,
l[ine 62, to colum 4, line 6, deals with the sane

problemand this with a "nmulti-flow' type condenser
with two holl ow headers internally divided by
partitions and into which the cooling nediumin a
gaseous state is introduced, flows in zigzag patterns

t hrough tube groups and is discharged in a |iquid
state. In this known heat exchanger, neans are provi ded
to by-pass the liquid, but daim1l of the patent in
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suit | eaves open whether the nedium of the heat
exchanger according to the invention, once transforned
into aliquid state, flows as a whole through the inlet
and outlet tube sections or not. As a solution for
optim zing the flow rate through the whol e condenser,

it 1s disclosed in the main claimof this docunent that
the inlet section conprises a greater nunber of tubes
than the outlet section and the di sclosed configuration
gives a CCAratio of 50%

The multi-flow type condenser according to D9, which is
made of U shaped tubes interconnecting two internally
subdi vi ded hol | ow headers arranged side by side, is
equi valent to that of D1, once the tubes are unbent.
The object of this prior art is to reduce the pressure
drop of the cooling nmedium by neans of a specific pass
pattern of the tubes, thereby inproving the heat
transfer rate. Thus, the sane problemas in the present
invention is dealt wwth and it is indicated - see

page 11 and the table of Figure 7- that one nmulti-pass
configuration, nanely that according to Figure 6, is of
particular interest as to the heat transfer. This
enbodi nrent shows a C/ A ratio of 40%

The person skilled in the art, receiving the teaching
fromDl that the CAratio is inportant for the heat
exchange efficiency, wll recognize in view of D4, D11
or D9 that a ratio range between 40 and 50%i s
preferable to that shown in D1 and then he will conduct
experinments in order to determne the optinumratio
range. The solution according to Claiml of the patent
in suit is therefore obvious.

The appel | ant requested that the deci son under appea
be set aside and that the patent be nmintained on the
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basis of the clainms 1 to 7 submtted on 12 Novenber
1998, an adapted description filed in the ora
proceedi ngs and Figures 1 to 15 according to the patent
speci ficati on.

The respondents requested that the appeal be di sm ssed.

Reasons for the Decision

1. The appeal is adm ssible.

2. Adm ssibility of the newy submtted docunents of the
patent in suit.

According to Respondent 03, the range 30%to 50% gi ven
in daim1l infringes Article 123(2) EPC, since such a
range was not disclosed in the originally filed
docunents of the patent in suit, which only disclose a
general range of 30%to 60% and a preferred range of
35%to 50%

However, according to the established jurisprudence of
the boards of appeal, in the case of such a disclosure
of both a general and a preferred range a conbi nation
of the preferred disclosed narrower range and one of
the part-ranges lying within the disclosed overal
range on either side of the narrower range is

unequi vocal Iy derivable fromthe original disclosure of
the patent in suit and thus supported by it (see

T 2/81, QJ EPA 1982, 394, point 3; T 201/83, QJ EPA
1984, 481; and also T 53/82, T 571/89, T 656/92,

T 522/ 96 and T 947/96, not published, but which al
refer to T 2/81). In the present case, further, the

1017.D Y A
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graphs of Figures 7 and 8 indicate that the clained
range is in fact the nost efficient one.

Al'l the other features of Caim1 and those of clains 2
to 7, which are dependent on Claim1, were originally
di scl osed. Since, noreover, the subject-nmatter of
Caim1l conpared to that of the granted Claim1l is
restricted by the contested range and by the | ast
feature of the preanble of this claim the clains as a
whol e fulfil the requirenents of Article 123(2) and (3)
EPC. The description of the patent in suit has been
adapted to these clains. Thus, having regard to
Article 123 EPC, the newy filed docunents are
adm ssi bl e.

It was not disputed that the subject-matter of Claiml
is novel and after consideration of the cited prior art
the board al so considers this subject-nmatter to be new
(Article 52 and 54 EPC).

It was al so undi sputed that prior art docunent D1
represents the closest prior art. It discloses a
condenser conprising all the features of the preanble
of Cdaiml and is considered as a "multi-flow' type
condenser, which in the present case conprises groups
of paths for the cooling nediumwhich are each made of
a plurality of tubes arranged in parallel. Internedi ate
groups of cooling nedi um paths can be provi ded between
the inlet and outlet groups. Because the cooling nmedium
IS in a gaseous state when flow ng through the inlet
side and in aliquid state at the outlet side, it is
known to provide a relatively large effective cross-
sectional area for the cooling nmediumat the inlet side
group, whereas a snaller cross-sectional area is
sufficient for the outlet side group of the condenser.
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The heat exchange efficiency is thereby inproved, if

si mul taneously an increased pressure drop of the
cooling nediumis avoided. Dl teaches that, in order to
obtain this result, it is possible either to decrease
progressively the nunber of tubes fromthe inlet group
to the outlet group or to have the sane nunber of tubes
in each group, but with progressively reduced cross-
sectional sections of the tubes. Figure 8 of DI shows
one exanple, in which the inlet group conprises eight
tubes and the outlet group five tubes.

In order to inprove the heat exchange efficiency, other
paraneters are al so considered in D1, nanely the

rel ati onship between the tubes and the fins of the
condenser or the inside height of its flat tubes.

The subject-matter of Claiml differs fromthe
di scl osure of this prior art in that a ratio range is
gi ven between the inlet and outl et side groups.

According to the description of the patent in suit,
this feature solves the problemunderlying the present

i nvention, nanely to provide a condenser having cooling
medi um paths divided in an inlet side section and an
outl et side section in an optinmm proportion, thereby

I ncreasing the heat exchange efficiency and reducing
the pressure | oss of a cooling nmedi um

However, this fornulation of the problemto be solved
Is not correct, since the closest prior art Dl, as seen
above, suggests several possible directions for

I mproving the condenser described in this prior art. As
a consequence, the above defined problemby referring
to one specific direction, nanely to the proportion
between the inlet and outlet side sections, contains a
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poi nter to the solution, which according to the
jurisprudence of the boards of appeal is not adm ssible
(T 229/ 85, QJ EPA 1987,237 and T 99/85, QJ EPA 1987,
413). Starting fromDl, the problemto be solved is
only to be seen in the provision of a condenser
according to D1, which is optim sed.

The board agrees with the respondents that, in general,
the optim sation of a known device belongs to the

per manent task of the person skilled in the art, so
that the present case does not concern a "problenf type
of invention. Nevertheless, starting fromDl, the first
step towards the solution is to nake a choi ce between
the at least three directions of inprovenent, which are
suggested in D1.

The second step, however, seens to be the nost
inportant: D1, by indicating that the inlet side group
of the condenser should have a greater cross-sectiona
area than the outlet side group, indeed gives the idea
of a proportion or ratio between these two groups, but
nothing nore. In particular, it does not suggest that
it could be interesting to determ ne the proportions
whi ch provide an optim sed heat exchange and
subsequently to | ocate the opti mum range of
proportions. The only ratio disclosed in DL is outside
of the clained range. Therefore, the Board cannot
foll ow the respondents when they argue that, on the
sol e basis of the teaching of D1, the claimed solution
I's obvi ous.

Havi ng regard to the other prior art docunents

menti oned by the respondents, the board cones to the
sanme conclusion. In fact, these docunents do not teach
much nore than D1 and, noreover, a conbination of D1
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wth at |east two of themis not obvious:

D4, for exanple, starts froma known condenser which
corresponds to the type disclosed in DL and indicates
that problens occur with respect to the bent fins which
are sandw ched between the tubes. Therefore, this prior
art noves aside fromthis kind of condenser and ains at
improving a different kind of heat-exchanger, nanely a
| ayered-type one which is nmade of plates used as fins,
whi ch are sandw ched between spacer el enents.

Longi tudi nal holes in the plates and correspondi ng
holes in the spacer elenents are so arranged that a
flow path with groups of rows is provided for the
cooling nmedium Because of the | arge nunber of rows,
the heat transfer performance of this kind of heat
exchanger is not good and D4 ains at providing a

sol ution which overcones this problem A skilled
person, who | ooks for an inprovenent of the condenser
according to D1, has no reason to consider individua
features of this prior art in view of this aimand of
the ki nd of heat-exchanger which deliberately noves
away fromthe condenser of D1.

Mor eover, on the second page of this docunent, nearly
the same teaching as in D1 is found, that is to say
that it is possible to set the nost suitable flow
quantity of the cooling nediumthrough the heat-
exchanger based on the bal ance between pressure | oss
and heat tranfer rate by creating a flow path structure
conprising different passes between the inlet section
and the outlet section. One exanple is given with the
enbodi nent according to Figure 7 which gives a CA
ratio of 50% thus at one Iimt of the clainmed range
according to the present invention. However, there is
no indication that this exanple could be an opti num
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one, nor that an optinmmrange of ratios could exist.

A conbi nati on of the teaching of D11 with D1 is al so
not | ogical, since D11 describes a condenser which
indeed is of the multi-flow type of D1, however is so
constructed that an alternative flow path, nanely a

ki nd of bypass path, is provided for the cooling nedium
as soon as it becones a liquid. The main aimof this
prior art is to avoid that the cooling nedi umwhen
being in aliquid state affects the overall efficiency
of the condenser. The working conditions of such a
condenser are thus quite different fromthose of a
condenser according to D1 and one aimof D1, which is
to provide a |large effective cross-sectional area for
the paths of the whole cooling nmedium cannot be

achi eved.

The only configuration shown in this prior art, nanely
that of its Figure 1, gives also a CAratio of 50%

but this is clearly proposed in conbination with the
bypass. Moreover, there is no incitation in this prior
art to | ook for other configurations, or even a clear
suggestion that other proportions of the inlet side
section to the outlet side section may bring an optinmum
efficiency of the heat exchange.

D9 relates to a condenser for autonotive air

condi tioning systens of the type described in D1, the
mai n di fference being the round and U shaped tubes,
instead of flat and straight tubes. Due to this
particul ar shape of the tubes, both holl ow headers are
| ocated besides one another. An inventive idea of this
prior art, which is three years older than D1, is to

di vide the inner spaces of the headers by neans of
partitions so as to provide several path groups for the
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cool i ng nmedi um each group conprising several tubes.
This technical feature is also disclosed in DL. Then,
D9 descri bes several enbodi nents, which essentially
differ fromone another by the path patterns, for
exanple fromthe inlet to the outlet 5-5-4-4-4-4-4-4-4-
4 or 5-5-5-5-5-4-4-2-2 and so on, each nunber

i ndicating a group and the nunber itself the nunber of
tubes in this group. It can be seen that the above | ast
configuration 5 to 2 gives a CCAratio of 40% thus
inside the range given in Caim1l of the patent in
suit. One respondent has pointed out that, in the | ast
lines of D9, this |last configuration was shown as being
particularly interesting. This is true, but in respect
of the resulting weight reduction of the heat
exchanger, and not with the heat transfer perfornmance.
In fact, the data table of page 10 of this docunent
shows that, depending on the vehicle speed, the first
above pattern, which is outside of the clained range,
can be nore interesting having regard to the heat
transfer performance. Thus, the person skilled in the
art reading this docunent is at |east not directed
towards the clainmed range. More inportant is the fact
that he does not receive a clear indication that a
particul ar range of proportions could be optimumto

i ncrease the efficiency of the heat exchange and reduce
the pressure loss of the cooling nedium It is also
observed that, in this prior art, the nunber of path
groups lies between 10 and 14, thus well outside that
given in Claim1l1l of the patent in suit.

In a witten subm ssion one respondent has al so

menti onned D2. This prior art indeed concerns a nulti-
fl ow condenser, however with dam pl ates arranged i nside
the headers so as to create an accunul ati on of the
cooling nedium- when in a liquid state- at the end of
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each path group. The operation of such a condenser is
quite different fromthat of the condenser according to
D1, so that the skilled person would not have conbi ned
D2 with D1.

The respondent has referred to the | ast enbodi nent of
this prior art, that of Figure 7, which does not use
dam el ements. However, in the headers of this

enbodi nent, not only partitions are present for
provi di ng several paths groups, but also inside sone
groups, in particular in the outlet section, return
bonnets are arranged, providing sub-groups. In

Figure 7, such a sub-group can be seen within the
outl et path group, so that, contrary to the view of the
respondent, it is not clear whether this outlet group
is to be considered as conprising one or two tubes. A
clear CCAratio, as defined in Caiml of the patent in
suit, is therefore not disclosed.

Therefore, the board concludes that the subject-matter
of aiml of the patent in suit is not obvious to a
person skilled in the art and thus involves the

i nventive step required by Article 56 EPC. Dependent
claims 2 to 7 concern particular enbodi nents of the
condenser according to Caiml, so that their
patentability is supported by that of this claim

For these reasons it is decided that:

1

1017.D

The deci si on under appeal is set aside.
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2. The case is remtted to the first instance with the
order to maintain the patent in anmended formon the
basis of Clains 1 to 7 submtted on 12 Novenber 1998,
t he adapted description filed in oral proceedi ngs and
Figures 1 to 15 according to the patent specification.

The Regi strar: The Chai r man:

A. Counillon C. T. Wlson
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