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Description

[0001] The present invention relates to a heat ex-
changer and particularly, but not exclusively to a heat
exchanger for exchanging heat with a medium, across a
substantially planar surface.

[0002] A heat pipeis a hermetically sealed, evacuated
tube comprising a working fluid in both the liquid and
vapour phase. When one end of the tube is heated the
liquid turns to vapour upon absorbing the latent heat of
vaporization. The hot vapour subsequently passes to the
cooler end of the tube where it condenses and gives out
the latent heat to the tube. The condensed liquid then
flows back to the hot end of the tube and the vaporization-
condensation cycle repeats. Since the latent heat of va-
porization is usually very large, considerable quantities
of heat can be transferred along the tube and a substan-
tially uniform temperature distribution can be achieved
along the heat pipe.

[0003] Referring to figure 1 of the drawings, there is
illustrated a known heat pipe heat exchanging arrange-
ment 10 for exchanging heat, and more particularly ab-
sorbing heat from a planar surface (not shown). The ex-
changer 10 comprises a plurality of heat pipes 11 which
are coupled along a proximal portion 11a thereof to a
rear face of a panel 12. The heat pipes 11 are arranged
in a substantially parallel configuration and extend along
the length of the panel 12. The panel 12 is arranged to
absorb heat from the planar surface (not shown) and the
heat absorbed is communicated to the proximal portion
11a of the heat pipes 11 which causes the fluid (not
shown) disposed therein to turn to a vapour.

[0004] The distal portion 11b of the pipes 11 are ar-
ranged to extend within a flow duct 13 along which a
cooling fluid (not shown) is arranged to pass, so that the
vapour which passes to the distal portion 11b of the pipes
11 can condense. The condensate, namely the cooled
working fluid, can subsequently return to the proximal
portion 11a of the heat pipes 11 for further absorption of
heat from the panel 12. In this respect, the cooling fluid
(not shown) is arranged to extract the heat absorbed by
the working fluid so that the heat pipes 11, and in partic-
ular, the fluid disposed within the heat pipes 11 can con-
tinue to absorb heat.

[0005] A problem with this arrangement however, is
that the temperature of the working fluid within the heat
pipes 11 rises during use, which reduces the ability of
the fluid to absorb further heat from the panel 12. Fur-
thermore, it is often difficult to separately seal the distal
portion 11b of each heat pipe 11 to the flow duct 13, with
the result that the cooling fluid can leak out of the duct.
[0006] DE9101673U discloses a heat exchanger ac-
cording to the preamble of claim 1.

[0007] We have now devised an improved heat ex-
changer.
[0008] In accordance with the present invention, there

is provided a heat exchanger for absorbing heat from a
medium across a substantially planar surface, the ex-
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changer comprising:

a heat exchanging panel;

a fluid circuit comprising a first chamber disposed at
a first end of the panel, a second chamber disposed
at a second end of the panel, a plurality of passages
which extend along the panel between the first and
second chambers, and a duct which extends be-
tween the first and second chamber; and,

a fluid disposed within the circuit; wherein,

the plurality of passages are arranged in thermal
communication with the panel and are arranged to
communicate the fluid from the first chamber to the
second chamber, and the duct is arranged to com-
municate fluid from the second chamber to the first
chamber, and wherein the panel comprises a heat
exchanging surface which is arranged to extend ad-
jacent the medium, wherein the first chamber is ar-
ranged to extend at a vertical height which is below
the second chamber, such that the fluid can pass
from the second chamber to the first chamber along
the duct, under the influence of gravity, and wherein,
and wherein the first and second chambers are ar-
ranged to extend away from the panel from the side
opposite the heating exchanging surface and where-
in the first and second chamber comprises a cooler
for cooling the fluid disposed within the respective
chamber, each cooler comprising a cooling duct
which is arranged to extend within the respective
chamber for communicating a cooling fluid between
aninletand an outlet of the cooling duct, and wherein
the outlet of one cooling duct is coupled to the inlet
of the other cooling duct.

[0009] Advantageously, circuit provides for a separate
return path, namely the duct, for the fluid so that thermal
state of the fluid can recover for further heat exchange
with the panel. In this respect, for situations in which the
panel absorbs heat, then the heat is transferred to the
fluid within the passages. The absorbed heat is arranged
to cause the fluid to evaporate and this evaporate is ar-
ranged to pass to the second chamber where it can con-
dense. The condensed, i.e. cooled, fluid can then return
to the first chamber along the duct for subsequent heat
exchange with the panel.

[0010] The panel is preferably arranged to exchange
heat with the fluid disposed within the passages and the
passages are preferably arranged to extend within the
panel. The disposition of the passages within the panel
provides for an intimate contact of the side walls of the
passage and thus the fluid with the panel and maximises
the surface area of the passage which is in contact with
the panel. It is also found that the formation of the pas-
sages within the panel facilitates an improved sealing of
the chambers to the passages, compared with the prior
art, since the chambers are only required to form a single
seal and with a planar surface, namely the panel, as op-
posed to a number of separate seals to each passage.
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[0011] Preferably, the duct is arranged to extend be-
tween the first and second chambers in spaced relation
to the panel. This minimises the exposure of the duct to
the thermal state, for example the heated state, of the
panel.

[0012] An embodiment of the present invention will
now be described by way of example only and with ref-
erence to the accompanying drawings, in which:

Figure 1a is rear, sectional view of a known heat
exchanger, for exchanging heat with a substantially
planar surface;

Figure 1b is a plan view of the heat exchanger illus-
trated in figure 1a, taken along line A-A;

Figure 2 is a view of the rear of a heat exchanger;

Figure 3 is a side view of the heat exchanger illus-
trated in figure 2;

Figure 4 is a sectional view of the heat exchanger
illustrated in figure 2, taken along line B-B;

Figure 5is a plan view of the panelillustrated in figure
2, taken along line C-C;

Figure 6a is a view of the rear of a heat exchanger
according to an embodiment of the present inven-
tion; and,

Figure 6b is a side view of the heat exchanger illus-
trated in figure 6a.

[0013] Referring to the drawings and initially figures
2-5, there is illustrated a heat exchanger 100 for facilitat-
ing the exchange of heat with a planar surface (not
shown), such as a wall of a heated body, a casing of a
refrigeration unit, circuit boards and the like. The ex-
changer 100 comprises a substantially planar, heat ex-
changing panel 101 which is arranged to form a thermal
contact along a front surface 101a thereof with the sur-
face with which heat exchange is desirable. The planar
form of the panel 101 is arranged to conform with the
planar surface (not shown) to maximise the contact area
with the planar surface and thus the exchange of heat
therewith.

[0014] The exchanger 100 further comprises a fluid
transfer circuit for circulating a fluid 102 disposed therein,
around the exchanger 100. The circuit comprises a plu-
rality of passages 103 which are arranged to extend along
the panel 101 in a direction which is within the plane of
the panel 101. In this respect, the passages 103 may be
formed integrally with the panel 101 by casting in a mould
for example. In an alternative embodiment however, the
passages 103 may extend along a rear surface 101b of
the panel 101, in thermal contact therewith, although the
skilled reader will recognise that this may reduce the ther-
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mal exchange with the fluid 102, compared with passag-
es 103 which extend within the panel 101.

[0015] The circuit further comprises a first and second
chamber 104, 105, disposed at a first and second end of
the panel 101, respectively. The passages 103 are ar-
ranged to extend in a substantially parallel orientation,
between the first end of the panel 101 and the second
end of the panel 101, which is substantially opposite the
first end. Each passage 103 is coupled to the first and
second chamber 104, 105 by a respective transfer duct
106 which is orientated substantially perpendicular to the
respective passage 103 and which is arranged to extend
rearwardly of the panel 101 toward the respective cham-
ber 104, 105. In this respect, the first and second cham-
bers 104, 105 are disposed upon the rear face 101b of
the panel 101 and extend along the panel 101 in a direc-
tion which is substantially perpendicular to the passages
103.

[0016] The circuit further comprises a duct 107, which
extends between the first and second chambers 104,
105, substantially perpendicular thereto and in spaced
relation to the panel 101. In use, the heat exchanger 100
is orientated so that the first chamber 104 is arranged at
a vertical height which is below the second chamber 105
and the duct 107 is arranged to extend from an underside
of the second chamber 105 to an upper region of the first
chamber 104. The second chamber 105 comprises a
substantially circular cross-sectional shape so that any
fluid 102 which passes to the second chamber 105 can
settle at a lower region thereof, proximate the duct 107,
and pass under gravity back to the first chamber 104.
[0017] In situations where the exchanger 100 is used
to extract heat from a medium, such as a heated recep-
tacle (not shown), to cool the receptacle, the front surface
101a of the panel 101 is first disposed in thermal contact
with the receptacle (not shown). This contact may be
enhanced using a thermal paste (not shown) as an inter-
face medium between the panel 101 and the receptacle
(not shown), for example. The panel 101 is orientated
with the first chamber 104 disposed at a vertical height
below the second chamber 105 and in an idle state in
which no heat exchange takes place, the fluid 102 within
the circuit is arranged to fill the first chamber 104 and
extend partly along the passages 103 and the duct 107.
Inthis respect, the first chamber 104 serves as areservoir
for the fluid 102. As the panel 101 absorbs heat from the
receptacle (not shown), which may be via conduction,
convection, radiation or a combination thereof, the heat
will become conducted to the passages 103 and thus the
fluid 102 within the passages 103.

[0018] Upon absorbing the heat from the panel 101,
the fluid 102 in the passages 103 is arranged to turn to
a vapour and the vapour subsequently passes along the
passages 103 to the second chamber 105 disposed at
therear 101b of the panel 100, via the respective transfer
ducts 106, where it cools and condenses. The conden-
sate subsequently collects in the chamber 105 and pass-
es to the bottom of the chamber 105 into the duct 107
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and becomes returned to the first chamber 104. The
spaced relation of the duct 107 from the panel 101 sub-
stantially insulates the duct 107 and the fluid 102 therein
from the heat associated with the panel 101, so that the
fluid 102 within the duct 107 can recover to its original
thermal state for subsequent absorption of heat from the
panel 101.

[0019] In an example the second chamber 105 com-
prises a cooler (not shown) which is arranged to cool the
fluid 102 within the circuitand in particularthe condensate
inthe second chamber 105. The cooler comprises a cool-
ing duct (not shown) which extends along the second
chamber 105 and which comprises aninlet 108 disposed
atone end of the chamber 105 and an outlet 109 disposed
at an opposite end of the chamber 105. The cooling duct
(not shown) is arranged to communicate a cooling fluid
(not shown) between the inlet 108 and the outlet 109
thereof, within the chamber 105, so that the cooling fluid
(not shown) can absorb heat associated with the fluid
102 within the chamber 105 and thus cool the fluid 102
within the chamber 105.

[0020] In an embodiment of the present invention as
illustrated in figures 6a and 6b of the drawings, the first
and second chamber 104, 105 separately comprise a
cooler (not shown) which are separately arranged to cool
the fluid 102 within the first and second chambers 104,
105. The coolers (not shown) separately comprise a cool-
ing duct (not shown) which are arranged to communicate
a cooling fluid (not shown) between an inlet 108a, 108b
and an outlet 109a, 109b thereof, within the respective
chamber 104, 105, so that the cooling fluid (not shown)
can absorb heat associated with the fluid 102 within the
respective chamber 104, 105 and thus cool the fluid 102.
In this embodiment, the outlet 109a of the cooling duct
within the first chamber 104 is coupled to the inlet 108b
of the cooling duct (not shown) within the second cham-
ber 105 via a conduit 110, so that the cooling fluid 102
can circulate from the cooler (not shown) disposed within
the first chamber 104 to the cooler (not shown) disposed
within the second chamber 105.

[0021] The coolers (not shown) are arranged to cool
the fluid 102 within the fluid transfer circuit to reduce the
working temperature of the fluid 102 and thus increase
the capacity of the fluid to absorb heat from the panel
101. This therefore provides for an improved heat ex-
change with the receptacle (not shown), for example.
[0022] From the foregoing therefore, it is evident that
the heat exchanger provides for an improved heat ex-
changer with a planar surface.

Claims

1. A heat exchanger (100) for absorbing heat from a
medium across a substantially planar surface, the
exchanger (100) comprising:

a heat exchanging panel (101);
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a fluid circuit comprising a first chamber (104)
disposed at a first end of the panel (101), a sec-
ond chamber (105) disposed at a second end
of the panel (101), a plurality of passages (103)
which extend along the panel (101) between the
first and second chambers (104, 105), and a
duct (107) which extends between the first and
second chamber (104, 105);

afluid (102) disposed within the circuit; wherein,
the plurality of passages (103) are arranged in
thermal communication with the panel (101) and
are arranged to communicate the fluid from the
first chamber (104) to the second chamber
(105), and the duct (107) is arranged to commu-
nicate fluid (102) from the second chamber (105)
to the firstchamber (104), and wherein the panel
(101) comprises a heat exchanging surface
(101a) which is arranged to extend adjacent the
medium, wherein the first chamber (104) is ar-
ranged to extend at a vertical height which is
below the second chamber (105), such that the
fluid (102) can pass from the second chamber
(105) to the first chamber (104) along the duct
(107), under the influence of gravity, and where-
in the second chamber (105) comprises a cooler
for cooling the fluid disposed within the chamber,
the cooler comprising a cooling duct which is
arranged to extend within the chamber for com-
municating a cooling fluid between an inlet
(108b) and an outlet (109b) of the cooling duct,
characterised in that the first and second
chambers (104, 105) are arranged to extend
away fromthe panel (101) from the side opposite
the heat exchanging surface, and in that also
the first chamber (104) comprises a cooler for
cooling the fluid disposed within the chamber,
the cooler comprising a cooling duct which is
arranged to extend within the chamber for com-
municating a cooling fluid between an inlet
(108a) and an outlet (109a) of the cooling duct,
and wherein the outlet (109a) of one cooling duct
is coupled to the inlet (108b) of the other cooling
duct.

2. A heat exchanger according to claim 1, wherein the

passages (103) are arranged to extend within the
panel (101).

3. Aheat exchanger according to any preceding claim,
wherein the duct (107) is arranged to extend be-
tween the first and second chambers (104, 105) in
spaced relation to the panel (101).

Patentanspriiche

1. Warmetauscher (100) zum Absorbieren von Warme
aus einem Medium Uber eine im Wesentlichen ebe-
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ne Oberflache, wobei der Warmetauscher (100) um- 3. Warmetauscher nach einem vorhergehenden An-

eine Warmetauschplatte (101);

fasst: spruch, wobei der Kanal (107) so angeordnet ist,

dass er sich zwischen der ersten und zweiten Kam-
mer (104, 105) in beabstandeter Beziehung zu der

einen Fluidkreislauf, der eine erste Kammer 5 Platte (101) erstreckt.
(104) umfasst, die an einem ersten Ende der
Platte (101) angeordnetist, eine zweite Kammer
(105), die an einem zweiten Ende der Platte Revendications
(101) angeordnet ist, eine Vielzahl von Durch-
gangen (103), die sich entlang der Platte (101) 10 1. Echangeurde chaleur(100) pour absorber de lacha-
zwischen der ersten und zweiten Kammer (104, leur a partir d’'un milieu a travers une surface sensi-
105) erstrecken, und einen Kanal (107), der sich blement plane, I'échangeur (100) comprenant :
zwischen der ersten und der zweiten Kammer
(104, 105) erstreckt; un panneau d’échange de chaleur (101) ;
ein Fluid (102), das innerhalb des Kreislaufs an- 15 un circuit de fluide comprenant une premiere
geordnet ist; wobei die Vielzahl von Durchgan- chambre (104) disposée a une premiere extré-
gen (103) in thermischer Verbindung mit der mité du panneau (101), une seconde chambre
Platte (101) und so angeordnet ist, dass sie das (105) disposée a une seconde extrémité du pan-
Fluid von der ersten Kammer (104) zur zweiten neau (101), une pluralité de passages (103) qui
Kammer (105) durchleitet, und der Kanal (107) 20 s’étendent le long du panneau (101) entre les
so angeordnet ist, dass er das Fluid (102) von premiere et seconde chambres (104, 105), et
der zweiten Kammer (105) zur ersten Kammer un conduit (107) qui s’étend entre les premiere
(104) durchleitet, und wobei die Platte (101) eine et seconde chambres (104, 105) ;
Warmetauscherflaiche (101a) umfasst, die so un fluide (102) disposé a l'intérieur du circuit ;
angeordnetist, dass sie sichangrenzendandas 25 la pluralité de passages (103) étant agencés en
Medium erstreckt, wobei die erste Kammer communication thermique avec le panneau
(104) so angeordnet ist, dass sie sich in einer (101) et agencés pour communiquer le fluide de
vertikalen Hohe erstreckt, die unterhalb der la premiere chambre (104) a la seconde cham-
zweiten Kammer (105) liegt, so dass das Fluid bre (105), le conduit (107) étant agencé pour
(102) unter dem Einfluss der Schwerkraft von 30 communiquer du fluide (102) de la seconde
der zweiten Kammer (105) zur ersten Kammer chambre (105) a la premiere chambre (104), et
(104) entlang des Kanals (107) durchflieen le panneau (101) comprenant une surface
kann, und wobei die zweite Kammer (105) einen d’échange de chaleur (101a) qui est agencée
Kihler zum Kihlen des innerhalb der Kammer pour s’étendre de maniére adjacente au milieu,
angeordneten Fluids umfasst, wobei der Kiihler 35 la premiere chambre (104) étant agencée pour
einen Kihlkanal umfasst, der so angeordnet ist, s’étendre a une hauteur verticale qui se trouve
dass er sich innerhalb der Kammer erstreckt, au-dessous de la seconde chambre (105), de
um ein Kihlfluid zwischen einem Einlass (108b) telle sorte que le fluide (102) peut passer de la
und einem Auslass (109b) des Kihlkanals seconde chambre (105) a la premiére chambre
durchzuleiten, dadurch gekennzeichnet,dass 40 (104) le long du conduit (107), sous l'influence
die erste und zweite Kammer (104, 105) so an- de la gravité, et la seconde chambre (105) com-
geordnet sind, dass sie sich von der Platte (101) prenant un refroidisseur pour refroidir le fluide
weg von der der Warmetauscherflache gegen- disposé a l'intérieur de la chambre, le refroidis-
Uberliegenden Seite erstrecken, und dass auch seur comprenant un conduit de refroidissement
die erste Kammer (104) einen Kihler zum Kiih- 45 qui est agenceé pour s’étendre a l'intérieur de la
len desin der Kammer angeordneten Fluids um- chambre pour communiquer un fluide de refroi-
fasst, wobei der Kuhler einen Kihlkanal um- dissement entre une entrée (108b) et une sortie
fasst, der so angeordnet ist, dass er sich inner- (109b) du conduit de refroidissement, caracté-
halb der Kammer erstreckt, um ein Kiihlfluid zwi- risé par le fait que les premiere et seconde
schen einem Einlass (108a) und einem Auslass 50 chambres (104, 105) sont agencées pour
(109a) des Kiihlkanals durchzuleiten, und wobei s’étendre a I'opposé du panneau (101) a partir
der Auslass (109a) des einen Kihlkanals mit du cbté opposé a la surface d’échange de cha-
dem Einlass (108b) des anderen Kiihlkanals ge- leur, et également par le fait que la premiere
koppelt ist. chambre (104) comprend un refroidisseur pour
55 refroidir le fluide disposé al’intérieur de la cham-
2. Warmetauscher nach Anspruch 1, wobei die Durch- bre, le refroidisseur comprenant un conduit de
gange (103) so angeordnet sind, dass sie sich in- refroidissement qui est agencé pour s’étendre
nerhalb der Platte (101) erstrecken. a lintérieur de la chambre pour communiquer
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un fluide de refroidissement entre une entrée
(108a) et une sortie (109a) du conduit de refroi-
dissement,

et la sortie (109a) d’un conduit de refroidisse-
ment étant couplée a I'entrée (108b) de I'autre
conduit de refroidissement.

Echangeurde chaleur selon larevendication 1, dans
lequel les passages (103) sont agencés pour s’éten-
dre a l'intérieur du panneau (101).

Echangeur de chaleur selon 'une quelconque des
revendications précédentes, dans lequel le conduit
(107) est agencé pour s’étendre entre les premiére
etseconde chambres (104, 105) enrelation espacée
par rapport au panneau (101).
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