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69 Heat transfer elements and method for the manufacture of such elements.

@ A heat transfer panels (1) comprises a wire mesh core
(2) of high thermal conductivity metal, for example copper
or nickel, and a closure layer of plastics material (3), for
example a urethane. The wire mesh (2) extends to or sub-
stantially to an outer surface of the panel to conduct heat
from the outer surface.
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Improved Heat Transfer Elements

The present invention relates to heat transfer elements,
and particularly to heat transfer panels or tubes serving
for the conduction of heat on either side thereof.

More particularly, the present invention concernsvan
improvement or modification of the heat transfer elements
disclosed in the Applicant's co-pending U.K. Patent Appli-
cation No. 34122/76. Broadly, No. 34122/76 covers a heat
transfer element comprising a composite wall member having
portions made from materials of different thermal conductiv-
ity, one portion of higher thermal conductivity extending
transversely between the outer surfaces of the wall: with
this arrangement the transversely extending higher thermal
conductivity material serves for cross—transfer of the bulk
of the heat while the other portion having lower thermal
conductivity serves basically as the barrier layer between
the zones of the heat exchange fluids. The lower thermal

conductivity portion can be of considerably cheaper material,

e.g. plastics, than the transverse portion which may be for

example of copper or a noble metal,
According to the present invention a heat transfer
element includes a composite wéll menber made from portions

of different thermal conductivity, one portion of higher
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thermal conductivity comprising a mesh of strip or strands
while a further wall portion of lower thermal conductivity
constifutes a closure layer, said mesh having transverse
extent so as to extend across the depth of the wall member
to or substantially to an outer surface thereof whereby said
mesh conducts heat from the outer surface of the wall member.

A material of superior thermal conductivity is prefer-

ably chosen for the mesh. 1In particular, the thermal con-
ductivity K (gramme calories cm. per sec. per square centi-
metre per °C) shoﬁld be greater than 0.18 and preferably at
least 0.20. Preferably, the mesh is in the form of a woven
mesh: the undulating éffect of the "warp" (and the weft) of
the weave will impart the desired transverse extent to the
mesh. As an alternative a plain cross=laid mesh could be
used, with the mesh strands secured at the intérstices for
example by bonding.

In one preferred embodiment, the closure layer consti-
tutes a core layer and the mesh is embedded therein. Thin
covering layers could be applied to either side of the core
layer. With this arrangement (since the mesh is slightly
beneatﬁ the outer surfaces of the wall member) the mesh is
protected from any corrosive effects of heat exchange fluids.
However, the coatings could be made porous to deter the
build-up of fouling films on the panel surfaces.

In an alternative embodiment, the closure layer con-
stitutes a filler layer closing the-épaces in the mesh, the
‘mesh projeéting laterally from at least one side of the
filler layer to present good heat conducting surfaces. Tﬁe
mesh will therefore be in direct eontact with a heat exchange

fluid through these heat conducting surfaces, but the later-
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ally projecting mesh portions will create a turbulant effect
which should assist the heat transfer performance of the
panel.

According to a further aspect of the present invention a
heat-efhange ducting panel comprises a heat conducting mesh
core bounded on either side by closure layers, the mesh core
permitting longitudinal fluid flow therein between the closure
layers. This panel is particularly (but not exclusively)
intended for use as a solar energy absorbing panel, at least:
one outer closure layer being suitably absorbent to radiant
energy.

Embodiments of the present invention will now be describ-
ed by way of example with reference to the accompanying draw=-
ings in which:~-

Fig. 1 shows a schematic view of a heat exchange panel
according to one embodiment of the present invention;

Fig. 2 shows a schematic view of a heat exchange panel
according to a second embodiment of the present invention;

Fig. 3 shows a heat ducting wall for use in a solar
energy panel;

Fié. 4 shows a fluid circuit of a solar energy systen
and including a heat ducting wall according to the present
invention; and

Figs. 5 and 6 show end views qf modified heat exchange
panels,

Refering to Fig. 1, by way of example, a heat transfer
ﬁanel or wall portion 1 has a metal/plastics métrix_compris-
ing a woven (or knitted) openwork wire mesh 2 or cloth em~-
bedded in a plastics core layer 3. 1In this example, the

mesh 2 is made from strands of copper, but aluminium, nickel,
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bronze or other strand material of high thermal conductivity
could be used; and the core layer 3 is a thermoplastic or
thermosetting plastic having suitable flexibility to permit
thermal stressing during operation of the panel. The plastics
should be able to withstand the highest operational temper-
ature. A urethane or other elastomer is a suitable material
for the core layer. The plastics can be applied in the
molten state to the wovén mesh 2 or alternatively the mesh 2
can be immersed or dipped in a bath of molten plastics material:
in both cases the plastics closes the spaceé of the mesh 2.

The undulating "warp" strands 2A (and also the undulat-
ing weft strands 2B) of the woven mésh 2 extend transversely
across the depth of the matrix 1 to or substantially to the
outer surfaces of the matrix. To ensure that the mesh is
fully embedded, thin polyester coating layers 4 say of O.1 mm
thickness are applied to the outer surfaces of the matrix 1.
It will be understood that other plastics material could be
used for the coatings 4. . The wiré mesh 2 is thus shielded
from any corrosive effects of the heat exchange fldids, but
the outer coatings 4 may be made porous to deter the build-
up of fouling films on the panel surfaces, particularly if
a copper mesh is used. The thermal conductivity K should be
0.2 or more.

By way of example, a 30 mesh plain weave wire mesh
could be used with 0.28 mm diameter wire, so that 18.75% of
the normal area of the panel is provided by tﬁe mesh with
the balance (81.25%) made up by the plastics cbre. In operat=-
ion, the metal mesh 2 conducts heat across the depth of the
panel, for heat exchange between fluids on either side of

the panel. The above panel should have a heat transfer per-



10

15

20

25

30

-5 0000992

formance superior to that of a similarly dimensioned steel
sheet panel.

Tﬁe flat panei can be formed with the outer surfaces
having a corrugated, ridged or other patterned effect:
but the whole panel could be corrugated uniformally and set
in the required form. The panel could be rolled and closed
to form a tube (with or without corrugations etc.,), or
alternatively the panel in strip form and prior to curing
could be wound helically on a mandrel and allowed to set
to form a tube, Mésh is generally formed in elongate strips
or bands and an initial metal/plastics matrix could be formed
2 metres wide and 1000 metres long. If a suitable plastics
is chosen for the matrix, then the metal/plastics matrix may
be conveniently machined or cold worked.

In thé second embodiment of the present invention shown
in Fig. 2, the metal/plastics matrix 1 is formed substan<
tially as before and so that there is provided a plastics
barrier in-the mid-plane P - P of the matrix, but in this
case the warp 2A of the woven mesh projects laterally from
the side surfaces of the plastics barrier 3 and also pgrts
of the ”weft" 2B is exposed. The mesh 2 will therefore be
exposed to the heat exchange fluids via good heat conducting
surfaces: it may be desirable however, to treat the mesh to
mitigate any corrosion effects of the fluids. However, the
projecting mesh will create a turbulent effect at the panel
surfaces and this should assist the pénel's heat exchange
performance. It would be possible to have the mesh 2 project
fiom only one surface of the plastics barrier layer.

The above heat exchange panels or walls can be used in

a wide variety of heat exchangers, and will be pafticularly
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suitable for use in desalination apparatus. The panels
could be advantageously used in the manufacture of radiators,
particularly domestic radiators due to the relatively in-
expensive construction of the panel.

The further embodiment of the present invention shown
in Fig. 3 is particularly intended for use in solar energy
systems, In this embodiment a duqting panel 1 comprises a
central core constituted by an openwork woven mesh 2 of high
thermal conductivity strands e.g. copper, and plastics
closure layers 4A, 4B located at opposed sides of the mesh 2
with the nodes 5 of the mesh warp 2 embedded in the plastics
layers 4A, 4B to bond the layers to the mesh. Thus a éentral
duct 6 is formed between the layers 4A, 4B with the mesh warp
2A extending longitudinally in this duct. At least one of
the layers i.e. layer 4A exposed to the sunlight is highly
absorbent to radiant energy. 1In operation, the highly
absorbent layer 4A picks up heat energy of the sun rays. This
heat is conducted from the surface by the mesh 2, and heat
exchange fluid (liquid, or air or gas) flowing longitudinally
in the central duct 6 is consequently heated. In a modifi-
cation (Fig. 4) the layer 4A exposed to the sunlight comprises
a transparent or translucent plastics layer, while the other
closure layer 4B comprises a double~layer 7/8 one layer 7
of which is a heat absorbent layer adjacent the mesh 2 cover-
ed by an outer insulating layer 8..

vFig.,4 shows the fluid heating circuit of the solar
énergy system: this circuit includes a reciréulation line
S, 10 for the flow of heat exchange fluid between a heat
exchanger 11 and the duct 6 of'panel 1. This recirculating

fluid serves to heat a secondary fluid in the heat exchanger
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11 which is supplied and discharged via lines 12 and 13 re-
spectively. The ducting panel 1 of Figs. 3 (and 4) particu-
larly intended for use with a recirculating heat exchange
liquid or fluid having a dark colour characteristic giving
good heat absorbent properties. A particularly suitable
heat exchange fluid of this type comprises a colloidal sus-
pension of liquid (e.g. water) with fine carbon black part-
icles: this may be referred to as "black water'".

Further modifications are of course possible in the
various embodiments. For example, the mesh could be formed
from a plain cross-=laid array of strands (as shown in Figs.
and 6) with the interstices 14 of fhe mesh 2 secured for
example by bonding.

In Fig. 5 the mesh 2 is embedded in a plastics core to
form a matrix and plastics covering layers 4 cover the
matrix as in Fig. 1, while in Fig. 6 the openwork of the mesh
2 is simply closed by a plastics filler layer 3 with the
mesh presenting lateral projecting portions of good heat
conducting property as in Fig. 2. In the embodiments of
Figs. 1 and 5 a metal coating could bé applied to the metal/
plastics matrix.

The present invention therefore provides a heat exchange
panel or duct which will exhibit a very satisfactory heat
exchange performance due to the high thermal conductivity
mesh but which can be relatively inexpensive to manufacture

since the bulk of the panel is made from less costly plastics

material.
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Claims:

1. A heat transfer element including a composite wall

member made from portions of different thermal conductivity,
characterised in that one portion of higher thermal conduct-
ivity comprises a mesh (2) of strip or strands while avfurther
wall portion of lower thermal conductivity constitutes a
closure layer (3, 4), said mesh (2) having transverse extent
gso as to extend across the depth of the wall member (1) to

or substantially to an outer surface thereof whereby said

mesh (2) conducts heat from the outer‘surface of the wall
member.

2. A heat transfer element as claimed in Claim 1, character-
ised in that, the mesh (2) comprises high thermal conduct-
ivity metal.

3. A heat transfer element as claimed in Claim 3, character-
ised in that the metal is copper, aluminium, nickel or bronze.
4, A heat transfer element as claimed in any one of the
preceding claims, characterised in that the closure layer (3)
comprises a plastics material.

5, A heat transfer element as claimed in Claim 4, character-
ised in that the plastics material is a urethane.

6. A heat transfer element as claimed in any one of the

preceding claims, characterised in that the mesh (2) is in
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the form of a woven mesh (Figs. 1 to 3).

7. A heat transfer element as claimed in any one of claims
1l to 5, characterised in that the mesh (2) is a plain cross-
laid mesh (Figs. 5, 6).

8. A heat transfer element aé claimed in any one of the
preceding claims characterised in that the closure layer (3)
constitutes a core layer and the mesh (2) is embedded there-
in (Figs. 1 and 2). |

9. A heat transfer element as claimed in Claim 8, character-
ised in that a covering layer (4) is applied to at least one
side of the core layer.

10. A heat transfer element as claimed in Claim 9, character-
ised in that the covering layer (4) is porous.

11. A heat transfer element as claimed in any one of Claims
1 to 7, characterised in that the closure layer (3) con-
stitutes a filler layer closing the spaces in the mesh (2),
the mesh (2) projecting laterally from at least one side of
the filler layer to present good heat conducting surfaces.
12. A heat exchange panel comprising a composite wall
structure characterised in that a heat conducting mesh core
(2 Fig. 3) is bounded on either side by closure layers

(4A, 4B), the mesh core (2) permitting longitudinal fluid
flow therein between the closure layers (4A, 4B).

13. A panel as claimed in Claim 12, characterised in that
the mesh core (2) comprises a woven mesh.

14. A panel as claimed in Claim 12, characterised in that

‘one of the closure layers (4A) is absorbent to radiant

energy to enable the panel to be used as a solar energy

panel.
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