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Summary of Facts and Submn ssions

1335.D

The appeal is directed against the interlocutory

deci sion dated 11 May 2000 of an opposition division of

t he European patent office, which maintained in an
anended formthe European patent EP-B-0 723 124.

Claim1l, as anended, reads as foll ows:

"1.

A heat exchanger formng part of a refrigeration
circuit into which a first fluid is charged, said
heat exchanger conpri sing:

conducting neans (151) for conducting said first
fluid therethrough so that a flow path of said
first fluid is defined;

exposed area increasing neans (152, 152a) for

i ncreasing a substantially exposed area of said
conducting nmeans (151) to a second fluid which
flows along an exterior surface of said heat
exchanger, said exposed area increasing

means (152, 152a) having an area which is in
contact with said second fluid; and a heat
exchange region (153) which is forned by said
conducting neans (151) and sai d exposed area

i ncreasi ng neans (152, 152a);

sai d conducting neans (151) including a first

port (151c) through which said first fluid flows

t hereinto, and a second port (151d) through which
said first fluid flow out therefrom characterized

by

sai d heat exchange region (153) of said heat
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exchanger conprising a first section (153a) which
includes a first portion of said flow path of said
first fluid continuing fromsaid first port (151c)
to an interimlocation along said flow path of
said first fluid, and a second section (153b)

whi ch includes a second portion of said flow path
of said first fluid continuing fromsaid interim

| ocation to said second port (151d), said second
section (153b) of said heat exchange having a
greater substantially exposed area than said first
section (153a) of said heat exchanger with respect
to the unit length of said flow path of said first
fluid,

wherei n said conducting neans includes a pipe
menber (151) through which said first fluid flows,

sai d pi pe nenber (151) has a plurality of straight
portions (151a) and a plurality of curved

portions (151b) connecting one end of adjacent
straight portions (151a) and an anot her end of

adj acent straight portions (151b) alternately, and
said second fluid flows perpendicularly to a pl ane
through said plurality of straight portions (515a)
and said plurality of curved portions (151b) of
sai d pi pe nenber 151."

The other clains, nanely clains 2 to 15, are dependent
clainms, that is to say they concern preferred
enbodi nents of the heat exchanger defined in claiml.

In its decision, the opposition division held that,
contrary to the opponent's opinion, the subject-nmatter
of this claimwas new, in particular vis-a-vis D2
(US-A-3 267 692) which was considered by the opponent
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to represent the prior art closest to the present
i nvention, and inplied an inventive step having regard
to the disclosures of:

Dl: US-A-3 084 914

D3: US-A-4 672 817

D4: DE-A-1 601 018

D7: US-A-4 438 808

The appel | ant, opponent, filed the notice of appeal on
13 June 2000, paying the appeal fee at the sane tine.
In the statenent of grounds of appeal, which was
received on 11 Septenber 2000, it essentially based its
appeal on a |lack of inventive step, having regard to
D4, now taken as the closest prior art, and conbi ni ng
it with the disclosure of D2.

In a comruni cation joined to the sunmons to ora
proceedi ngs dated 2 Cctober 2001, the board of appea
expressed its provisional opinion that the choice of D4
as prior art nearest to the invention as cl ained,
preferably to D2 or D7, did not seemto be realistic
and that a conbination of D4 with D2 seened to be

i 11 ogical.

By a phone call on 4 April 2002 and a fax dated

17 April 2002 respectively, the respondent, proprietor
of the patent, and the appellant indicated that they
woul d not attend the oral proceedings.

These proceedi ngs took place neverthel ess on
30 April 2002 without the parties, pursuant to



- 4 - T 0669/ 00

Rul e 71(2) EPC.
The appel l ant requested in witing that the decision
under appeal be set aside and that the European patent

No. 0 723 124 be revoked.

The respondent has not nade any request.

Reasons for the Decision

1

1335.D

The appeal is adm ssible.

In the statenent of grounds of appeal the appellant has
i ndicated that a heat exchanger is known from D4 which
conpri ses conducting neans in the form of pipes having
a plurality of curved and straight portion tubes for
conducting a first fluid, nanely a refrigerant, and
exposed area increasing nmeans in the formof fins for

i ncreasing a substantially exposed area of said
conducting neans to a second fluid, nanely air, which
flows along an exterior surface of said heat exchanger.
The heat exchange regi on of the heat exchanger is
formed by said conducting neans and sai d exposed area

i ncreasi ng neans, nanely the tubes and the fins, as is
well known in the art, for exanple in the car industry.
The conducting neans for the refrigerant includes a
first port through which said first fluid flows
thereinto and a second port through which said first
fluid flows out therefrom Hence, all the features of
the preanble of claim1l of the patent in suit can be
found in this prior art and the board agrees with this
opi ni on of the appellant.

Then the appell ant continued by asserting that, in
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accordance with a concl usion of the decision under
appeal, the second fluid (the air) flows
perpendicularly to a plane through said plurality of
straight portions and said plurality of curved portions
of the pipe conducting neans (the |ast feature of
claim1l). The board cannot agree with this | ast
assessnent: in the decision under appeal, it is only
indicated that, in the evaporator according to D4, the
air flowis perpendicular to the finned tubes, and not
to the plane in which the curved and straight portions
of the pipe conducting neans lie. Figure 1 of D4
clearly shows that the air rather flows parallel to
sai d plane, although flow ng simnmultaneously

per pendi cul ar to the pipes.

Therefore, this prior art D4 does not, contrary to the
appel l ant's concl usi on, provide a disclosure which goes
beyond that of the other nentioned prior art docunents
D1, D2 and D7, as long as only the constructi onal
features of claiml1l of the patent in suit are

consi dered. Thus, the choice of D4 for representing the
nearest prior art is at least not justified on this
sol e basi s.

Regar di ng noreover the whole solution disclosed by this
prior art which ains at reducing the frequency of the
melting of the ice which has built up on the heat
exchanger surfaces, this solution consists in a heat
exchanger conprising a first set of rows of finned
tubes di sposed before a fan in order to collect the
maxi mum of ice and to dry the air and a second set

| ocated after the fan to fulfill the main heat
exchanger function. Such an arrangenent does not
correspond to a heat exchanger according to the present
i nvention, which conprises conducting neans defining,
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according to claiml1, a flow path in the formof a pipe
menber for the first fluid, and not several flow paths
or even several heat exchanger sections, each
conprising several flow paths or pipe nenbers, as is

di scl osed by D4. Also for this reason, the choice of D4
for representing the undoubted nearest prior art is
wong. In this respect, prior art docunent D2 is nore
appropriate, since it concerns a heat exchanger
conprising a single serpentine pipe nenber for the
first fluid.

4. The conbi nati on of docunment D4 with D2, which is
finally presented by the appellant in its statenent of
grounds of appeal in order to deny any inventive step,
is illogical: Both docunents have the sane mmin object,
nanely to reduce the di sadvantages due to the ice
formation, but they solve it by quite different neans
whi ch are based on contradictory ideas: D2 designs the
mai n exchanger neans, nanely a serpentine pi pe nenber,
so that it accunulates a frost built-up substantially
greater than was the case in the prior art at that
time, whereas D4, as seen above, uses several pipe
menbers, which do not forma single serpentine flow
pat h, and solves the problem by separate ice
accunul ating and air drying neans, which are | ocated
upstream of the main heat exchanger neans. The
appel | ant has not expl ained the reasons, which would
| ead the person skilled in the art to conbine these two
docunents, follow ng the "problemsol ution" approach.

5. Moreover , in neither of these docunents, is the above
mentioned | ast feature of claim11 disclosed, so that,
even assum ng that a person skilled in the art would
pi ck up and conbi ne together different features of the
heat exchangers known from D2 and D4, he woul d not

1335.D Y A
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arrive at the subject-matter of claim1 of the patent
in suit.

In fact, in the prior art docunents D1, D2 , D4 and D7,
regarding only the structural arrangenent of a heat
exchanger independently of the objects underlying these
docunents, one could say that the sane teaching is
provided by all of them nanely to provide a heat
exchanger conprising different sections of the flow
path of the first fluid fromthe first fluid inlet
towards its outlet, the sections differing from each

ot her by the exposed area that they have in contact
with the air, that is to say with the second fluid. The
exposed area can be varied by nodifying either the

di stance between the serpentine portions of the pipe
menber (tube pitch) or the | engths and pitches of the
fins. This is also a part of the solution according to
claiml1l of the patent in suit.

However, in the above nentioned prior art docunents D1,
D2 and D4, the direction of the second fluid is the
sane, nanely parallel to the plane containing the pipe
nmenber and the section with the reduced exposed area is
the section in which the air first enters, nanely the
section near the first fluid inlet. For D2 and D4, as
seen above, the object is the sane, nanely to have a
first section, that is to say the section subjected to
the nost noist air flow, with the | east nunber of fins
or tube portions on which the ice can accunul at e,
whereas in D1 the problemis substantially different,
since it concerns a condenser for recovering sublinmble
material fromthe vapor which flows externally through
pi pe nmenbers which cool the vapor and what is | ooked
for is uniformrecovery of the sublimble material upon
t he whol e heat exchanger surface and not only nostly in
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the first section as was the case in the prior art.

In the heat exchanger according to D7, the air flowis
per pendi cul ar to the serpentine pipe nenber, as is the
case with the present invention, and the heat exchanger
al so conprises sections with different exposed areas.
However, these sections are determned in relation with
the wi nding action of the fan associated to the heat
exchanger, that is to say the rather circular centra
part of the heat exchanger which is directly under the
action of the fan when viewed in the air flow direction
is provided with the greater exposed area. This

sol ution does not correspond to that clained by the
present invention.

In the present invention, as indicated by claim1, the
solution resides in the conbination of the clained
variation of sectional exposed areas of the heat
exchanger, known per se fromDl, D2 or D4, with the
direction of the air or first fluid flow, which is

per pendi cul ar to the plane of the pipe nenber. This
conbi nation of features, as wll be hereinafter
expl ai ned, is not disclosed in any one of the cited
prior art docunents, which in fact do not concern the
particul ar kind of heat exchangers concerned by the
present invention, nanely heat exchangers in which the
first fluid is a non-azeotropic m xture, for exanple
the so called R4O7A refrigerant. As indicated in the
description of the patent in suit, the conponents of
such a refrigerant, which flows through an evaporator
in operation, vary with the result that the tenperature
differential between the refrigerant and the air
out si de the evaporator becones gradually smaller toward
the outlet port side of the refrigerant in the
evaporator (this phenonen occurs in the opposite
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direction in a condenser). Hence, the anount of heat
absorbed fromthe air noving along the exterior surface
of the evaporator, perpendicularly to the serpentine

pi pe nmenber plane, is lower in the |ast portion, nanely
the section near the outlet of the refrigerant. In
order to have an efficient evaporation process al ong

t he whol e evaporator with such an air flow direction,

it is therefore necessary to nake the second or | ast
section of the evaporator nore efficient than the first
section in the heat exchangi ng process, which according
to claiml is obtained by having the second section
with the greatest exposed area.

This idea of taking into account the phenonenas
occurring inside the refrigerant, the consequences on

t he heat exchangi ng process, and the sol ution which
follows according to claim1l are not disclosed in any
of the cited prior art docunents. Therefore, the
subject-matter of claim11 involves an inventive step in
the neaning of Article 56 EPC.

For these reasons it is decided that:

The appeal is dism ssed

The Regi strar: The Chai r man:

1335.D
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A. Couni | | on C.T.WI son
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