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(57) Abstract: A heat exchanger (100) is disclosed for exchanging heat with a medium
across a substantially planar surface. The exchanger (100) comprises: a heat exchanging
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panel (101); a fluid circuit comprising a first chamber (104) disposed at a first end of the
panel (101), a second chamber (105) disposed at a second end of the panel (101), a plural -
ity of passages (103) which extend along the panel between the first and second chambers
(104,105), and a duct (107) which extends between the first and second chamber
(104,105); a fluid disposed within the circuit; whetein, 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 (15), and the duct (107) is ar-
ranged to communicate fluid from the second chamber (105) to the first chamber (104).
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Heat Exchanger

The present invention relates to a heat exchanger and particularly, but not exclusively to
a heat exchanger for exchanging heat with a medium, across a substantially planar
surface.

A heat pipe is 2 hermetically sealed, evacuatéd tube comprising a working fiuid 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 cycie repeats. Since the latent heat of vaporization is usually
very large, considerable quantities of heat can be transferred along the tube and a
substantially uniform temperature distribution can be achieved along the heat pipe.

Referring to figure 1 of the drawings, there is illustraled a known heat pipe heat
exchanging arrangement 10 for exchanging heat, and more particularly absorbing heat
from a planar surface (not shown). The exchanger 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.

The distal portion 11b of the pipes 11 are arranged 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 particular, the fluid disposed within the heat pipes 11 can continue to
absorb heat.

SURSTITUTE SHEET (RULE 26)
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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. Furthemore, it is often difficult to separately seal the
distal portion 11b of each heat pipe 11 to the flow duct 13, with the resuit that the cooling
fluid can leak out of the duct.

We have now devised an improved heat exchanger,

In accordance with the present invention, there is provided a heat exchanger for
exchanging heat with a medium across a substantially planar surface, the exchanger
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 between 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 communicate fluid from the second chamber to the
first chamber.

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 arranged to pass to the second chamber where it can
condense. The condensed, i.e. cooled, fluid can then return to the first chamber along
the duct for subsequent heat exchange with the panel.

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

SUBSTITUTE SHEET (RULE 26)
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the passage which is in contact with the panel. it is also found that the formation of the
passages 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 opposed to a number of
separate seals to each passage.

The panel preferably comprises a heat exchanging surface which is arranged to extend
adjacent the medium. Preferably, the first and second chambers are arranged to extend
away from the panel from the side opposite the heat exchanging surface, and the duct is
preferably arranged to extend between the first and second chambers in spaced relation
to the panel. This minimises the exposure of the chambers and particularly the duct to
the thermal state, for example the heated state, of the panel.

Preferably, in use, the first chamber is arranged 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.

In an embodiment of the present invention, at least one chamber of the heat exchanger
preferably comprises a cooler for cooling the fluid disposed within the respective
chamber. The cooler preferably comprises a cooling duct which extends along the
chamber and which is arranged to communicate a cooling fluid between an inlet and an
outlet of the cooling duct. The cooling duct is preferably arranged in thermal
communication with the fluid within the respective chamber.

In a further embodiment of the present invention, the exchanger preferably comprises a
cooler associated with the first and second chambers. The coolers preferably separately
comprise a cooling duct which extends along the respective chamber. Preferably, the
cooling ducts which extend along each chamber are arranged to communicate a cooling
fluid between an inlet and an outlet of the respective duct. Preferably, the outlet of one
cooling duct is coupled to the inlet of the other cooling duct. The cooler or coolers are
thus arrangéd to reduce the working temperature of the fluid within the chambers and in
this situation, provide for an increased capacity for heat absorption from the panel.

SUBSTITUTE SHEET (RULE 26)
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Embodiments of the present invention will now be described by way of example only and
with reference 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 illustrated in figure 1a, taken along line A-
A

Figure 2 is a view of the rear of a heat exchanger according to an embodiment of the

present invention;
Figure 3 is a side view of the heat exchanger illustrated in figure 2;

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

Figure § is a plan view of the panel illustrated in figure 2, taken along line C-C:

Figure 6a is a view of the rear of a heat exchanger according to a further embodiment of
the present invention; and,

Figure 6b is a side view of the heat exchanger illustrated in figure 6a.

Referring to the drawings and initially figures 2-5, there is illustrated a heat exchanger
100 according to an embodiment of the present invention for facilitating 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 exchanger 100 comprises a
substantially planar, heat exchanging panel 101 which is arranged to form a thermal
contact along a front suﬂéce 101a thereof with the surface 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.

SUBSTITUTE SHEET (RULE 26)
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The exchanger 100 further comprises a fluid transfer circuit for circulating a fluid 102
disposed therein, around the exchanger 100. The circuit comprises a plurality 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, aithough the skilled reader will recognise that
this may reduce the thermal exchange with the fluid 102, compared with passages 103
which extend within the panel 101,

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 arranged 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 chamber 104, 105. In this respect, the first and second chambers 104, 105
are disposed upon the rear face 101b of the panel 101 and extend along the panel 101
in a direction which is substantially perpendicular to the passages 103.

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 circutar cross-
sectional shape so that any fluid 102 which passes to the second chamber 105 can
settie at a lower region thereof, proximate the duct 107, and pass under gravity back to
the first chamber 104.

In situations where the exchanger 100 is used to extract heat from a medium, such as a

heated receptacle (not shown), to cool the receptacle, the front surface 101a of the
panei 101 is first disposed in thermal contact with the receptacle (not shown). This

SUBSTITUTE SHEET (RULE 26)
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contact may be enhanced using a thermal paste (not shown) as an interface 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. In this respect, the first chamber 104 serves as a
reservoir 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.

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 the rear 101b of the pane! 100, via the
respective transfer ducts 106, where it cools and condenses. The condensate
subsequently collects in the chamber 105 and passes to the bottom of the chamber 105
into the duct 107 and becomes returned to the first chamber 104. The spaced relation of
the duct 107 from the panel 101 substantially 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.

In an embodiment of the present invention, the second chamber 105 comprises a cooler
(not shown) which is arranged to cool the fluid 102 within the circuit and in particular the
condensate in the second chamber 105. The cooler comprises a cooling duct (not
shown) which extends along the second chamber 105 and which comprises an inlet 108
disposed at one 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 outiet 109 thereof, within the chamber
103, 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.

In a further 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

SUBSTITUTE SHEET (RULE 26)
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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 cooling duct (not
shown) which are arranged to communicate a cooling fiuid (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 chamber 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.

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
exchange with the receptacle (not shown), for example.

From the foregoing therefore, it is evident that the heat exchanger provides for an
improved heat exchanger with a planar surface.

SUBSTITUTE SHEET (RULE 26)
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Claims

A heat exchanger for exchanging heat with a medium across a substantially
planar surface, the exchanger 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 between the first and second chamber;

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 communicate fluid from the second
chamber to the first chamber.

A heat exchanger according to claim 1, wherein the panel is arranged to
exchange heat with the fiuid disposed within the passages.

A heat exchanger according to claim 1 or 2, wherein the passages are arranged
to extend within the panel,

A heat exchanger according to any preceding claim, wherein the panel
comprises a heat exchanging surface which is arranged to extend adjacent the
medium,

A heat exchanger according to any preceding claim, wherein the first and second
chambers are arranged to extend away from the pane! from the side opposite the
heat exchanging surface.

A heat exchanger according to any preceding claim, wherein the duct is arranged
to extend between the first and second chambers in spaced relation to the panel.
A heat exchanger according to any preceding claim, wherein the first chamber is
arranged 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.

A heat exchanger according to any preceding claim, wherein at least one
chamber comprises a cooler for cooling the fluid disposed within the respective
chamber.

SUBSTITUTE SHEET (RULE 26)
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10.

1.

12.

13.

A heat exchanger according to claim 8, wherein the cooler comprises a cooling
duct which is arranged to extend along the chamber and which is arranged to
communicate a cooling fluid between an inlet and an outlet of the cooling duct.

A heat exchanger according to claim 9, wherein the cooling duct is arranged to
extend in thermal communication with the fluid within the respective chamber.

A heat exchanger according to any preceding claim, wherein the first and second
chamber comprises a cooler for cooling the fiuid disposed therein.

A heat exchanger according to claim 11, wherein the coolers separately
comprise a cooling duct which is arranged to extend within the respective
chamber.

A heat exchanger according to claim 12, wherein the cooling ducts which extend
within the respective chambers separately comprise an inlet and an outlet, and
the outlet of one cooling duct is coupled to the inlet of the other cooling duct.

SUBSTITUTE SHEET (RULE 26)
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