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(54) Heat exchanger

(57)  The present heat exchanger (A) comprises a
thermal element (1), one side of which becomes cold and
the other side becomes hot once energized with electric-
ity, a high heat-conductive intermediate plate (2) in con-
tact with one surface of this element (1); a high heat-
conductive porous material (3) in contact with the other
surface of the intermediate plate (2); and an upper plate

(4) provided on the other side of this material (3). Once
the thermal element (1) is activated in the heat exchanger
(A), the intermediate plate (2) and the porous material
(3) are rapidly cooled or heated. Meanwhile, since the
temperature of fluid passing through within the porous
material (3) is different than the temperature of the ma-
terial itself (3), heat exchange is ensured between the
fluid and the porous material.

Figure -1

Printed by Jouve, 75001 PARIS (FR)



EP 1 939 549 A3

D)

Européisches
Patentamt

European

Patent Office EUROPEAN SEARCH REPORT

Office européen
des brevets

—

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 07 12 0246

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)

X US 5 092 129 A (BAYES STEPHEN A [US] ET 1-2,4 INV.

AL) 3 March 1992 (1992-03-03) F25B21/04

* column 2, line 32 - column 4, line 64; F28F13/00

figure 4 *

* column 3, Tine 38 - column 4, line 5 *
X DE 199 34 554 Al (STOLLENWERK MICHAEL 1-2.,4

[DE]) 25 January 2001 (2001-01-25)

* column 10, 1ine 9 - column 9, line 5;

claims 9,11,19; figure 9 *
X US 5 180 293 A (HARTL HANS-GEORG [US]) 1-2,4

19 January 1993 (1993-01-19)

* column 3, line 17 - column 4, line 8;

figures 3,6 *
X US 2002/073715 Al (LOGAN MARK A [US] ET 1-2,4

AL) 20 June 2002 (2002-06-20)

* paragraph [0012] - paragraph [0018];

claims 1,11; figures 2,3 *

..... TECHNICAL FIELDS

X WO 99/43022 Al (APPLIED MATERIALS INC 1-2,4 SEARCHED (PO

[US]) 26 August 1999 (1999-08-26) F25B

* page 4 - page 10; figures 1,2,8 * F28F

----- HO1L
Place of search Date of completion of the search Examiner
Munich 18 January 2010 Szilagyi, Barnabas

X : particularly relevant if taken alone
Y : particularly relevant if combined with another

A : technological background
O : non-written disclosure
P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

document of the same category

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding




EP 1 939 549 A3

9

Europdisches
Patentamt

European - "
Pateret Office Application Number

Office européen

des brevets EP 07 12 0246

CLAIMS INCURRING FEES

The present European patent application comprised at the time of filing claims for which payment was due.

Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for those claims for which no payment was due and for those claims for which
claims fees have been paid, nhamely claim(s):

No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for those claims for which no payment was due.

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.

[

As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.

[

Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, hamely claims:

[

None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:

see additional sheet(s)

D The present supplementary European search report has been drawn up for those parts
of the European patent application which relate to the invention first mentioned in the
claims (Rule 164 (1) EPC).




EP 1 939 549 A3

Européisches

Patent office Application Numb
0)) et ot LACK OF UNITY OF INVENTION e T

des brevets SHEETB EP 07 12 0246

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-4

Heat exchanger with a thermal element being a
thermoacoustical material

2. claims: 1, 5

Heat exchanger wherein the porous material is composed of
different layers having different pore sizes

3. claims: 1, 6-7

Heat exchanger comprising a fan or a pump

4. claims: 1, 8-14
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