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Summary of Facts and Subm ssi ons

1377.D

The present appeal is directed against the decision of
the Opposition Division, dated 17 Septenber 1997 and
issued in witing on 7 Novenber 1997, on the revocation
of European Patent No. 0 462 199.

The patent was granted on 26 July 1995 with a single
i ndependent cl ai mwhich reads as foll ows:

"1. Air conditioning unit, conprising

- a duct (12) for conveying supply air through the
unit;

- a duct (26) for conveying exhaust air through the
unit;

- a heat exchanger (16) in which the supply air duct
and the exhaust air duct are linked with one
anot her in heat-exchangi ng rel ati onship and which
conpri ses an exhaust air passage system i ncl udi ng
an exhaust air inlet at the top of the heat
exchanger and an exhaust air outlet at the bottom
of the heat exchanger, a substantially vertical
section (15,15") of the exhaust air duct (26)
following i medi ately after the exhaust air
outlet; and

- a watering device (20) including neans for
supplying water to the exhaust air passage system
at the exhaust air inlet and neans (21) for
collecting water draining off fromthe exhaust air
outlet, the water collecting neans (21) being
adapted also to collect water flow ng out of the
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said vertical section of the exhaust air duct
(26),
in which air conditioning unit
a substantially horizontal section (26A) of the
exhaust air duct (26) |ocated upstream of the heat
exchanger (16) and a substantially horizontal
further section (26B) of the exhaust air duct
| ocat ed downstream of said vertical section (15)
of the exhaust air duct are disposed substantially
in alignment with the bottomwalls of said
hori zontal exhaust air duct sections (26A, 26B)
di sposed approxinmately level with the exhaust air
inlet of the heat exchanger (16) and with the
upper end of said vertical exhaust air duct
section (15,15"),
characterised in that
t he heat exchanger is a plate heat exchanger, and
a barrier (28) is disposed between the adjacent ends of
t he horizontal exhaust air duct sections (26A 26B) and
provided with a danper (29) for controlled bypassing of
exhaust air past the heat exchanger (15)."

Notice of opposition was filed by the Respondents | and
Il (Opponents | and Il) who requested revocation of the
patent on the grounds of |ack of novelty and inventive
activity (Article 100(a) EPC). In support of the
oppositions, the follow ng docunents inter alia were
cited by the appellants:

(D1) GB-A-2 160 963

(D2) WD 84/ 03756

(D3) Information sheet Hoval Systentechnik Info-Blatt
Nr. 2.1.01. 00 Hoval LHW 30, dated 03/79, of Gustav
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Gspelt Hoval werk Aktiengesel |l schaft, Austrasse 70,
FL- 9490 Vaduz/ Li echtenstein

(D6) Lueger, Lexikon der Techni k, Deutsche Verl ags-
Anstalt Stuttgart, 4th edition 1970, vol. 16,
pages 562 to 564

The Opposition Division held that the subject-matter of
claiml1 was obvious in view of docunents (Dl1) and (D3).
Thus, the grounds for opposition nentioned in

Article 100(a) together with 52(1) and 56 EPC

prejudi ced the nai ntenance of the patent.

The Appellant (proprietor of the patent) filed the
noti ce of appeal on 17 Decenber 1997. The appeal fee
was paid on 19 Decenber 1997 and the statenent of the
grounds of appeal was filed on 16 March 1998.

The Appel |l ant requests that the decision under appeal
be set aside and the patent be naintai ned.

The Respondents | and Il request that the appeal be
di sm ssed.

In a communi cation issued on 30 July 1999 in
preparation of oral proceedings the Board expressed the
provi si onal opinion that the subject-matter of claiml
woul d appear to be obvious in view of (D1) and (D3)
since (Dl1) discloses an air conditioning unit as
defined in the precharacterising portion of claim1l for
cooling supply air,(D3) teaches that the exhaust air
may be bypassed around the heat exchanger of an air
conditioning unit through a duct above the heat
exchanger within the unit in order to regulate the
anount of heat exchanged, and it woul d be questionabl e
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whet her the transfer of the teaching of (D3) to the air
conditioning unit of (Dl) exceeds the customary
practice of the skilled person.

1377.D Y A



VI,

1377.D

- 5 - T 1203/ 97

The appel l ant subm tted essentially the foll ow ng
argument s:

Wil st (D1) discloses an air conditioning unit
according to the precharacterising portion of claima1,
it is not a proper starting point because it only
addresses the problem of achieving opti num cooling and
conpletely fails to take the need for an adequate heat
recovery during the cold season into consideration. The
reference to the suitability of the cooling device as a
recuperator on page 8, line 56, to page 9, line 4 of
(D1) is recognized by the skilled person as being
incorrect. Further, (Dl1) directs the skilled person
away fromusing plate heat exchangers in evaporative
cool ing apparatus for two reasons: firstly, a plate
heat exchanger has an effective surface area on the
side of the primary stream which does not essentially
differ in size fromthe effective surface area on the
side of the secondary stream and this would cause a
prohi bitively large volunme of the heat exchanger
Secondly, as the air conditioning unit of (D3) includes
only a single control danper flap there will always be,
regardl ess of the position of the danper flap, an open
path for the exhaust air due to the small resistance to
fl ow of exhaust air through the plate heat exchanger.
The particul ar arrangenent of the plate heat exchangers
shown in (D3), in which the supply and exhaust air
passages are obliquely oriented, rather than horizontal
and vertical, respectively, could not be used for an

i ndi rect evaporative cool er because no nore than about
half of the plate surfaces could be wetted by the

wat eri ng devi ce. Thus, the designs of the heat
exchangers used in (D1) and (D3) are inconpatible, and
a skilled person faced with the problem of providing an
air conditioning unit which is efficient both in
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cooling and in heat recovery would therefore consider
an arrangenent of two separate heat exchangers, rather
than a single heat exchanger for both purposes.

The essential argunents of the Respondents can be
summari sed as foll ows:

Thr oughout the exam nation and opposition proceedi ngs
docunent (Dl1l) has al ways been accepted by the Appell ant
as closest prior art. This is independent of the type
of heat exchanger. The two distinguishing features,
i.e. the use of a plate heat exchanger and the

i ntegrated danmper for controlled bypassi ng of exhaust
air past the heat exchanger, solve different problens.
The pl ate heat exchanger provides an efficient and | ow
cost heat exchanger for both cooling and heating the
supply air, and the controlled bypass provides a sinple
and efficient regulating neans w thout increasing the
di mensions of the unit. There is no relation between
bot h aspects because the bypass can be used in
conbination with any type of heat exchanger, nor is

t here any non-obvi ous working interrel ati onship between
both aspects. Furthernore, it can be derived from (Dl),
(D2) and (D6) that tube heat exchangers as well as

pl ate heat exchangers are equally suitable for cooling
and heating purposes. The choice of a particular type

i s dependent on the particular circunstances, for
exanpl e size or cost of manufacture. (Dl) does not
teach away fromthe use of a plate heat exchanger
because the drawback of this heat exchanger, as stated
e.g. on page 1, lines 61 to 65, of (Dl), is only

rel evant if conpactness is decisive, and heat exchange
surface ratios other than about 1:1 can al so be
realised with plate heat exchangers. Additional contro
flaps at the exhaust air inlet to the heat exchanger
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are not necessary, regardless of the type of heat
exchanger, because the substantially [ower flow

resi stance in the open bypass will result in a nore or
| ess conplete ending of the airflow through the heat
exchanger. Since a plate heat exchanger is known from
(D6) to have advantages as regards size and costs, a
skill ed person woul d consider replacing the tube heat
exchanger of (Dl) by a plate heat exchanger. (D3) then
suggests the incorporation of the danper-controlled
bypass as a solution to the second problem

Starting from (D3), the problemcould be seen in

provi ding an inproved cooling capacity of the unit, and
t he solution of incorporating a watering device for
wetting the exhaust air passages is obvious in view of
(D1). The fact that the supply and exhaust air passages
of (D3) are obliquely oriented does not teach away from
this solution because the heat exchange surfaces coul d
be only partially wetted, or a different device, such
as a spraying device, could be used for wetting the
entire heat exchange surfaces.

Reasons for the Decision

1

1377.D

The appeal is adm ssible.

Prior art

Docunent (D3) is apparently produced for information of
potential clients and carries the indication

"Dat. 0379", indicating a printing date of March 1979,
whi ch is about 10 years before the priority date of the
pat ent under consideration. Since the Appellant did not
contest the validity of this docunent as prior art, the
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Board accepts that (D3) was nade available to the
public before the priority date of the patent.

Novel ty

It is not in dispute that (Dl) discloses an air
conditioning unit conprising a duct for conveying
supply air (1) through the unit, a duct for conveying
exhaust air (2) through the unit, a heat exchanger
(3,12) in which the supply air duct and the exhaust air
duct are linked with one another in heat exchangi ng

rel ati onship and which conpri ses an exhaust air passage
systemincluding, for exanple at the rightnost

section 3 shown in figure 1, an exhaust air inlet at
the top of the heat exchanger and an exhaust air outl et
at the bottom of the heat exchanger, a substantially
vertical section of the exhaust air duct follow ng

i medi ately after the exhaust outlet, and a watering
device (13,16) including neans for supplying water to

t he exhaust air passage system at the exhaust air inlet
and neans (4) for collecting water draining off from

t he exhaust air outlet, the water collecting neans (4)
bei ng adapted also to collect water flow ng out of the
vertical section of the exhaust air duct, in which air
conditioning unit a substantially horizontal section of
t he exhaust air duct |ocated upstream of the heat
exchanger (3,12) and a substantially horizontal further
section of the exhaust duct | ocated downstream of said
vertical section of the exhaust air duct are disposed
substantially in alignnment, with the bottomwalls of
said horizontal exhaust air duct sections disposed
approximately level with the exhaust air inlet of the
heat exchanger (3,12) and with the upper end of said
vertical exhaust air duct section.
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The heat exchanger (3,12) is a tube heat exchanger
including vertical tubes form ng the exhaust air duct
and conprising fins in the supply air duct on the
outside of the tubes. Barriers are shown in figure 1 to
di vide the horizontal exhaust air duct above the heat
exchanger into three sections, starting fromthe
exhaust air inlet at the right side, one upstreamof a
first section of the heat exchanger, one downstream of
a second section and upstreamof a third section of the
heat exchanger, and one downstream of the | ast section
of the heat exchanger. However, it can be derived from
page 4, lines 32 to 39, that the presence of a
plurality of heat exchanger sections is one of the
possi bl e enbodi nents only, and that the exhaust air
path could al so include a single heat exchanger section
or two such sections. This would reduce the nunber of
barriers to one between the adjacent ends of the

hori zontal exhaust air duct sections.

The subject-matter of claiml therefore differs from
the air conditioning unit of (Dl) by the follow ng
features:

(a) the heat exchanger is a plate heat exchanger; and

(b) the barrier is provided with a danper for
control | ed bypassi ng of exhaust air past the heat
exchanger .

(D2) discloses an air conditioning systemincluding a
supply air duct (1) in heat exchange wi th an exhaust
air duct (2), and a noistening el enent (6) positioned
in the exhaust air duct upstream of the heat exchanger
(5) for cooling the exhaust air by vaporizing water
i njected through nozzles (7). Al generally known heat
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exchangers are said to be applicable. There is,
therefore, no description of a plate heat exchanger and
of the watering device and water collecting neans of
claim1. Furthernore, only an external bypass for
supply air is shown in figure 2.

(D3) discloses a ventilating device with heat recovery
froman exhaust air streamto a supply air stream

t hrough two consecutive, obliquely oriented plate heat
exchangers. The flow path of the exhaust air through

t he heat exchangers can be bypassed through an internal
bypass | ocat ed above the heat exchangers and incl uding
a controll able bypass flap. There is no description of
any neans for cooling the supply air.

(D6) provides general information on heat exchangers.

It can therefore be concluded that none of the rel evant
docunents discloses an air conditioning unit conprising
all the features defined in claiml. The subject-nmatter
of claiml is therefore novel. Since novelty was not

di sputed in the appeal proceedings, this issue requires
no further argunmentation.

| nventive activity

According to established case | aw of the Boards of
Appeal (see for exanple the unpublished deci sions

T 606/ 89 of 18 Septenber 1990, T 506/95 of 5 February
1997 and T 989/93 of 16 April 1997) the cl osest prior
art for the purpose of objectively assessing inventive
activity is generally that which corresponds to a
simlar use or purpose and relates to the sane or a
simlar technical problemas the clainmed invention. In
the present case the patent relates to an air
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conditioning unit designed for cooling the supply air
and for ventilation purposes, see col. 1, line 39, and
col. 2, line 29 of the patent. (D1l) discloses an air
conditioning unit which is primarily designed to cool
the supply air, but which is |ikew se suitable for heat
recovery used in ventilation, as nentioned on page 8,
l[ine 56, to page 9, line 4. (D3) is concerned with
ventilation and heat recovery only. Thus, (Dl) is nore
appropriate as closest prior art than (D3).

As outlined above the subject-matter of claim1lis

di stinguished fromthe air conditioning unit disclosed
in (Dl) by the features that (a) the heat exchanger is
a plate heat exchanger, and (b) the barrier is provided
wi th a danper for controlled bypassing of exhaust air
past the heat exchanger.

Since a plate heat exchanger is an efficient and | ow
cost heat exchanger, and the controlled bypass is
effective to regul ate the heat recovery fromthe
exhaust air to the supply air, the objective technical
probl em underlying the invention defined in claim1 can
be seen in providing an efficient and | owcost air
conditioning unit with regul ated heat recovery. The
second aspect of this problem i.e. the regul ated heat
recovery, appears to have no direct relation to the
first aspect, i.e. the efficiency and | ow cost of the
heat exchanger, because the regul ation of the heat
recovery by the controll ed bypass can be carried out
with any type of heat exchanger. Only an indirect

rel ati on between both aspects could be seen in the fact
that according to (D6), page 564, first paragraph of
the I eft-hand colum, a plate heat exchanger is an
efficient type of heat exchanger for |ow pressure
applications, such as heat recovery.
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On page 1, lines 19 to 35, of (Dl), prior art air
conditioning units using the principle of indirect
evaporative cooling in conbination with plate heat
exchangers are discussed. Later on this page (lines 61
to 65) these known air conditioning units are qualified
as being prohibitively |large, the reason being that the
effective surface area on the side of the primry
stream does not essentially differ in size fromthe
effective surface area on the side of the secondary
stream This can be accepted because the design
principle of plate heat exchangers, a plate as a heat
exchangi ng wal |l between the two streans, results in an
area ratio of the heat exchanging surfaces of about

1:1, whereas the difference in heat exchange
coefficients experienced in indirect evaporative
cooling would normally require correspondingly

di fferent heat exchange surface areas.

The skilled person will therefore conclude fromthis
di scussion that plate heat exchangers shoul d be

di sregarded in indirect evaporative cooling
applications if conpactness of the air conditioning
unit is decisive. This does not apply, however, to
conditions where cost or efficiency are of major
concern, as in the first aspect of the problem
underlying the invention defined in claim1. |ndeed,

t he known advant ages of plate heat exchangers over tube
heat exchangers in terns of cost of manufacture, as
evident from (D6), page 564, |eft-hand columm, first
par agraph, will encourage the skilled person to
consider the use of a plate heat exchanger in indirect
evaporative cooling applications under these
condi ti ons.

At the end of the description on page 8, line 56, to
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page 9, line 4, of (D1) it is pointed out that the
particul ar heat exchanger of this docunent is extrenely
suitable for use as a recuperator in winter tine
because of its high efficiency also under conditions of
heat recovery. The Appellant argues that this statenent
is recogni zed by the skilled person as being incorrect,
because the skilled person is aware that an air to air
heat exchanger, such as a recuperator, should have
about equal heat exchangi ng surface areas to operate
efficiently, whereas in the heat exchanger of (Dl)
these areas differ by a factor of 3 to 10. This
argunment can be accepted as far as the particul ar
suitability is concerned, because it is consistent with
the earlier explanations in (Dl) of the reasons why, in
i ndi rect evaporative cooling, a heat exchange surface
area ratio of 3:1 to 10:1 is preferable (page 3,

lines 10 to 26). It can therefore be concluded that the
skilled reader of (Dl1) will recognize that the
efficiency of the air conditioning unit in a heat
recovery node of operation could be increased by using
a heat exchanger having a surface area ratio of about
1: 1, such as the plate heat exchanger nentioned on

page 1.

It follows that, in an air conditioning unit operating
both in an indirect evaporative cooling node and in a
heat recovery node, a plate heat exchanger woul d be
pref erabl e under cost and efficiency considerations,
whereas a heat exchanger having a hi gher heat exchange
surface area ratio would be better if conpactness of
the air conditioning unit is critical. In view of
aspect (a) of the underlying problem i.e. providing an
efficient and | owcost air conditioning unit, the
skilled person will therefore consider, on the basis of
the teaching of (D1l), replacing the heat exchanger of
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(D1) by a plate heat exchanger.

Thus, the choice of a plate heat exchanger is obvious
in viewof (Dl1) and the general know edge of a skilled
person reflected in (D6). The fact therefore that it
appears that a suggestion towards the use of plate heat
exchangers cannot be provided by (D3), showng a
particul ar oblique orientation of the plate heat
exchangers, because, as correctly pointed out by the
Appel I ant, the oblique plates could only be partially
wetted by a watering device as clained in the patent
and as disclosed in (D1), which would nake this
arrangenment unsuitable, is irrelevant, this docunent
only being of interest for aspect (b) of the underlying
probl em The further argunent of the Appellant, that a
skilled person faced with the problem of providing an
air conditioning unit which is efficient both in
cooling and in heat recovery nodes woul d consi der an
arrangenent of two separate heat exchangers, one for
each operating node, is not convincing. In fact, the
skilled person will tend to avoid the additional
expense caused by this solution, especially as an
efficient heat exchanger for both operating nodes is
suggested by (D1), as outlined above. (D2), in
particul ar the enbodi nent shown in figure 4, operating
in both nodes, provides additional evidence for the use
of a single heat exchanger used for both operating
nodes.

Concerni ng aspect (b) of the problem i.e. the

regul ated heat recovery, the skilled person will take
(D3) into consideration because this docunent is
concerned with heat recovery in ventilation units and,
in connection with the advantages |listed on page 1
expressly refers to a regulation of this heat recovery.
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As derivable fromthe figure on page 2 of (D3) in
conbination with the text on page 2, left colum, first
par agraph, this regulation is effected by opening or

cl osing a bypass danper flap in a bypass duct disposed
bet ween substantially horizontal sections of the
exhaust air duct upstream and downstream of the heat
exchangers. The | ocation of the bypass flap in (D3)
corresponds to the location of the barriers, or the
single barrier in the case of only one or two heat
exchanger sections as referred to on page 4, |lines 32
to 39, of (Dl), separating the horizontal exhaust air
duct sections above the heat exchangers, because this
barrier |ikew se separates the exhaust air duct
sections upstream and downstream of the heat
exchanger(s). The skilled person wll therefore
conclude that a regulation of the heat recovery in (Dl)
could be obtained by integrating a bypass danper flap
in the barrier separating the exhaust air duct sections
above the heat exchanger(s) so as to control the bypass
of exhaust air past the heat exchanger(s).

The Appellant argues that the skilled person woul d not
consi der conbi ning the bypass control of (D3) with the
i ndi rect evaporative cooling of (Dl) because the danper
of (D3) cannot close the flow path through the heat
exchangers, and there is therefore always an open path
for the exhaust air through the heat exchangers, even
if the bypass is open. This argunent is not convincing.
In fact, no basis can be found either in the patent or
in the available prior art for an operation of the
bypass control in the cooling node. Rather, as in (D3),
t he bypass control concerns the heat recovery node and
t herefore does not affect the operation of the
apparatus in indirect evaporative cooling node in which
t he bypass danper flap will normally be closed. The
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fact that (D3) has no additional neans to close the
flow path of the exhaust air through the heat
exchangers, if the bypass is open, denonstrates that,
in the heat recovery node, this open path can be
accepted. This is technically plausible because the
resistance to air flow through the heat exchangers is
far higher than the resistance to air flow through the
open danper, and the amount of exhaust air flow ng

t hrough the heat exchangers is, therefore, negligible
conpared with the amount of exhaust air flow ng through
t he open bypass.

4.9 To summari se, the Board considers that the solution to
t he techni cal problemunderlying the invention as
defined in independent claim21 does not involve an
inventive activity and, therefore, cannot forma basis
for maintaining the patent. Dependent clainms 2 to 5

fall together with claim 1.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

A. Counillon C T. WIson

1377.D



