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(54) A portable heat exchange panel for corrugated transformer tank

(57) The subject of the invention is portable heat ex-
change panel (1) for corrugated transformer tank with
liquid medium. The heat exchange panel or panels are
applicable for cooling corrugated transformer fins in dis-
tribution transformers. A portable heat exchange panel
(1) for corrugated transformer tank characterised in that
it has a form of a plate which is equipped with fastening

means (3) for fixing the plate to the fins of a transformer
tank and is equipped with at least two elastic distance
elements (2) where one of the distance element is placed
on one side of the plate and the other one is placed on
the other side of the plate and each of the distance ele-
ment (2) has an equal height (H).
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Description

[0001] The subject of the invention is a portable heat
exchange panel for corrugated transformer tank with liq-
uid medium. The heat exchange panel or panels are ap-
plicable for cooling corrugated transformer fins especially
in distribution transformers.

State of the art

[0002] The cooling is one of the main problems for
many electrical products. The electric losses are respon-
sible for the heat generation and increase of the product
temperature. The improvement in cooling efficiency and
decreasing of internal temperature has direct influence
on the product’s reliability and lifetime. The cooling issue
is particularly important due to increasing demands for
power, energy efficiency and reduction of the product’s
dimensions. Natural convection is common cooling
mechanism in many electric products, e.g. in distribution
transformers. It is a passive cooling method and that is
its main advantage, but at the same time it is considered
as one of the least effective. It is estimated that the heat
transfer coefficient for the pure convection of air is about
5-7 W/mK. However, it is increased to about 11-13 W/mK
if the radiation effects are included. The simplest and
most common way to improve efficiency of the natural
convection is increasing the surface for heat exchange.
It is done by applications of the ribs and/or fins. However,
these elements have mainly influence on the convective
heat transfer and the high potential of the radiation is not
utilized.
[0003] From patent description GB884007 there is
known a heat exchange apparatus comprising a contain-
er having external tubes which are directly connected to
the container wall and through which liquid within the
container can circulate. The tubes and the container walls
providing primary heat transfer surfaces. The heat ex-
change apparatus further comprises radiation barriers
between the container walls and the tubes, which are
spaced away from the primary heat transfer surfaces to
allow free circulation of fluid between the barriers and
the surfaces. The container is a container for liquid-
cooled electrical apparatus such as a transformer tank.
The transformer tank could have banks of the external
tubes and radiation barriers which are interposed be-
tween adjacent banks. In such solution the radiation bar-
riers are placed perpendicular to the container walls. The
radiator barriers are mounted in position fixtures attached
to the tubes. Such solution is a good solution for trans-
former having the external tubes filled with the liquid from
the container. The tubes allow for placing between them
the radiation barriers because between tubes there is
enough free space for the heat convection phenomena.
Such solution is not useful for a transformer corrugated
tank, where series of the fins in form of corrugated metal
sheet is situated on at least one of the wall of the trans-
former tank. The space existing between the corrugated

fins is enough for placing the radiation barriers or panels,
but the distance between the fins is rather small and may
be different at each fin (due to production tolerances) as
well as it may differ along the fin height or depth. Some
changes in the space between the fins may also be ob-
served during transformer operation, when temperature
of the device is going up or down. Due to relatively high
thermal expansion coefficient the oil changes its volume
and that causes deformations of the fins.
[0004] The distance between the surface of the corru-
gated fins and radiation panels is critical regarding effi-
ciency of the heat exchange system. If that distance is
small it must be well controlled in order to assure undis-
turbed air flow between the corrugated fins and radiation
panels.
[0005] There is a need for increasing of the cooling
efficiency of the electrical apparatus like transformer. It
may be achieved by increasing of the radiative heat trans-
fer from the corrugated fins in a simple and efficient man-
ner. It is possible by application of a portable heat ex-
change panels according to the present invention.

The essence of the invention

[0006] The main idea of the invention is increasing of
the radiative heat transfer from the fin based structure.
It is done by placing of the additional elements - panels
- between the fins and parallel to them. The essential
radiative heat transfer between surfaces of the fins and
panels is present, because the panels have lower tem-
perature. In the proposed solution a thermal contact by
means of conduction between the panels and the fins
must be minimized. Primary, the proposed invention was
considered for the fin based cooling systems, in which
further increase of the surface for the convective heat
transfer is not possible. However, the modifications in
the design of the panels may extend the area of applica-
tion.
[0007] The essence of the invention is that the portable
heat exchange panel has a form of a plate which is
equipped with fastening means for fixing the plate to the
corrugated fins of a transformer tank and is equipped
with at least two elastic distance elements. One of the
distance element is placed on one side of the plate and
the other one is placed on the other side of the plate and
each of the distance element has an equal height.
[0008] In one embodiment of the invention the fasten-
ing means have a form of at least two catches connected
to the plate.
[0009] In the other embodiment of the invention the
fastening means have a form of at least two openings
carried out in the top part of the plate and a supporting
modular element in the form of a pair of rods or bars
provided with longitudinal pipes connected together by
slipping one part into another, where said rods or bars
are inserted to the openings of the plate. In this embod-
iment a modification is possible where the rods or bars
are connected together by two cross-bars forming a
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frame.
[0010] In still another embodiment of the invention the
fastening means have a form of one opening carried out
in the top corner of the plate and one longitudinal pipes
inserted to the opening and at least one catch which is
connected to the plate.
[0011] The heat exchange panel is made of metal or
thermoplastic or it has a composite structure consisting
of metal, thermoplastic or organic materials.
[0012] The both surfaces of the heat exchange panel
are covered by a coating for increasing the infrared ra-
diation emissivity of the panel’s surfaces to the value
higher than 0.7.
[0013] The heat exchange panel has a flat surfaces or
the both surfaces of the panel are shaped as sinusoidal,
zig-zag or meander waves.
[0014] The distance elements of the heat exchange
panel are made of elastic foam or elastomer rubber or
thermoplastic or metal.
[0015] The distance elements have a shape of a reg-
ular solid like a disc or cylinder, an openwork solid, a flat
or a spiral spring.
[0016] The distance elements are placed symmetrical
to each other on the both sides of the plate.
[0017] The subject of the invention is also a set of heat
exchange portable panels which is formed from panels
according to claim 1 which are connected together by
the fastening means according to claims 3-4 or by the
fastening means according to claim 5.
[0018] The essence of the method for cooling the fins
of a corrugated transformer tank is that said method con-
sists in placing at least one heat exchange portable panel
or a set of heat exchange portable panels according to
the invention between the corrugated fins of a transform-
er tank perpendicular to the transformer wall, using a
fastening means in such a way that the cooling plate is
inserted between two adjacent transformer fins in an
equal distance from the adjacent fins.
[0019] The advantages of the invention is a simple con-
struction allowing for increasing a cooling efficiency, what
has direct influence on the product’s characteristics. The
potential benefits may be related to improved perform-
ance, e.g. higher power level without changes in dimen-
sions of the transformer tank and longer lifetime of the
product and tolerance to the environment with extremely
high ambient temperature.

An embodiment of the invention

[0020] The subject of the invention is depicted in ex-
emplary embodiment on the drawings where:

fig.1 presents schematically the single panel from a
front view,

fig.2 presents the panel in the first embodiment in
side view,

fig.3 presents the panel in the second embodiment
in the axonometric view with a part of the frame cut
away,

fig.4 presents the panel in the third embodiment in
side view,

fig.5 presents the different embodiments of the dis-
tance elements of the heat exchange panel from
fig.2, fig.3 and in fig.4 in a front view,

fig.6 presents the different shapes of the panels from
fig.2, fig.3 and fig.4 in a top view,

fig.7 presents the set of panels according the em-
bodiment from fig.3 in an axonometric view,

fig.8 presents the set of panels according the em-
bodiment from fig.4 in an axonometric view,

fig.9 presents the transformer with the set of heat
exchange panels according to the first embodiment
of the invention in an axonometric view,

fig.10 presents the transformer with the set of heat
exchange panels according to the second embodi-
ment of the invention in an axonometric view,

fig.11 presents the transformer with the set of heat
exchange panels according to the third embodiment
of the invention in an axonometric view.

[0021] A portable heat exchange panel for transformer
has a form of plate 1, which has a rectangular like shape.
The plate 1 is made of metal or thermoplastic or it has a
composite structure consisting of metal, thermoplastic or
organic materials. To the both surfaces of the plate 1 at
least one elastic distance element 2 is fixed. The distance
element 2 is designed in such a way that allows for placing
the panel 1 between the fins of the transformer in an
equal distance. The distance element 2 is made of elastic
foam or elastomer rubber. The distance element 2 can
also be made as metal or thermoplastic spring. Each of
the distance element 2 has a height H which is the same
for both elements 2 located on each side of the panel 1.
The panel 1 is equipped with fastening means 3 for af-
fixing the panel to the corrugated transformer tank be-
tween its fins and perpendicular to the transformer walls.
The fixing means 3 are indicated schematically as a slant-
ing crosses in the fig.1 in dashed lines. The both surfaces
of the panel 1 could be covered by a coating 4 for in-
creasing the infrared radiation emissivity of the panel’s
surfaces to the value higher than 0.7. The coating 4 is
indicated on fig.1 with rectangle in dashed line and in
fig.2-4 as a fragment of a mesh covering the surface of
the panel 1. The exemplary coating 4 is a carbon black
paint.
[0022] In the first embodiment of the invention the pan-
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el 1 has a form of a rectangular plate 1’ containing fas-
tening means 3 in the form of catches 3’ located at two
corners of the plate 1’ on the longer side of the plate.
Such catches 3’ could be formed by cutting out a material
straps from the longer edge 5 of the plate 1’ near its two
corners. The catch 3’ could also be made as a simple
hook fixed to the two corners of the plate on the longer
side of the plate, what is not presented in the drawings.
Such catches could also be made as simple clips at-
tached to the two corners of the plate 1’. All catches 3’
are adapted to fixing the panel 1 to the transformer rod
which is connecting the transformer fins at their external
top and bottom corners.
[0023] In the second embodiment of the invention the
panel 1 has a form of a rectangular plate 1" having two
openings 6 which are located near the top corners of the
plate. Fastening means 3 have a form of a supporting
modular element 3" in the form of two rods or bars pro-
vided with longitudinal pipes 7a connected together by
slipping one pipe into another or in the form a frame
formed by modular longitudinal pipes 7a connected with
two lateral pipes 7b. Each of the longitudinal pipe 7a is
placed in the opening 6.
[0024] The modular construction of the two pipes 7a
placed in the openings 6 of the plate 1" with the lateral
pipes 7b used, what is indicated in dashed line, forms a
portable set of heat exchange panels where the set is
placed on the corrugated transformer fins.
[0025] In the third embodiment of the invention the pan-
el has a form of a rectangular plate 1"’ having one opening
6 located near the top corner of the plate and one catch
3’ in the form of rectangular relief cut out near the second
other top corner. Fastening means 3 are carried out as
a combination of means from the first and second em-
bodiments. Through the opening 6 the one supporting
modular element 3" is inserted having the form of one
rod or bar provided with longitudinal pipes 7a connected
together by slipping one pipe into another. The modular
construction of the pipe 7a placed in the openings 6 of
the plate 1"’ and catch 3’ affixed to the other top corner
of the plate 1"’, forms a portable set of heat exchange
panels where the set is placed on the corrugated trans-
former fins.
[0026] In all embodiments of the invention each of the
distance elements 2 could be formed in different shapes.
For example it could be a shape of a regular solid like a
disc or cylinder 2a, or an openwork solid 2b, or a flat
spring 2c, or a spiral spring 2d. The distance elements
are preferably placed symmetrically to each other on the
both sides of the panel 1, what is indicated in fig.5.
[0027] In all embodiments of the invention the heat ex-
change panel 1 may be carried out in different way. The
panels could have their surfaces as a simple flat plate
1a, or a sinusoidal plate 1b, or a zig-zag plate 1c or a
meander plate 1d, what is presented in fig.6. The different
shape of the surfaces of panel 1 allows for increasing the
surface of the plate and increase an efficiency of the heat
exchange between the plate and the corrugated fins of

the transformer tank.
[0028] The method for cooling corrugated fins of the
transformer 10 consists in placing at least one heat ex-
change portable panel 1 according to invention perpen-
dicular to the transformer wall 11 between the corrugated
fins 12 of a transformer 10 (10a, 10b) using a fastening
means 3 (3’, 3") in such a way that the cooling panel 1
is inserted between two adjacent transformer fins 12 in
an equal distance from the adjacent fins.
[0029] For the transformer 10a equipped with the rods
13 connecting the external fins 12 on the top and on the
bottom of transformer fins, the fastening means in the
form of a catch 3’ is used for fastening a panel 1 between
two adjacent transformer fins 12 in an equal distance
from the adjacent fins.
[0030] For the transformer 10a a set of panels 1 con-
nected together by fixing means in the form of combina-
tion of catches 3’ and one supporting modular element
3" inserted to the opening 6 are also used. In this way
the caches 3’ are fixed to the rod 13. For the transformer
10b, without any rods connecting the fins, at least one
panel 1 in the form of plate 1" is fixed using the fastening
means 3" that is placed on the top of corrugated trans-
former fins 12.

Claims

1. A portable heat exchange panel (1) for corrugated
transformer tank characterised in that it has a form
of a plate which is equipped with fastening means
(3) for fixing the plate to the fins of a transformer tank
and with at least two elastic distance elements (2)
where one of the distance element is placed on one
side of the plate and the other one is placed on the
other side of the plate and each of the distance ele-
ment (2) has an equal height (H).

2. A heat exchange panel according to claim 1, char-
acterised in that the fastening means have a form
of at least two catches (3’) connected to the plate (1’).

3. A heat exchange panel according to claim 1, char-
acterised in that the fastening means have a form
of at least two openings (6) carried out in the top part
of the plate (1") and a supporting modular element
(3") in the form of a pair of rods or bars provided with
longitudinal pipes (7a) connected together by slip-
ping one part into another, where said rods or bars
are inserted to the openings (6).

4. A heat exchange panel according to claim 3, char-
acterised in that longitudinal pipes (7a) are con-
necting together by two cross-bars (7b).

5. A heat exchange panel according to claim 1, char-
acterised in that the fastening means have a form
of one opening (6) carried out in the top part of the
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plate (1"’) and a supporting modular element in the
form of a rod or bar provided with longitudinal pipes
(7a) connected together by slipping one part into an-
other, where said rod or bar are inserted to the open-
ings (6) and at least one catch (3’) which is connected
to the plate (1"’).

6. A heat exchange panel according to claims 1-5,
characterised in that is the panel (1) is made of
metal or thermoplastic or it has a composite structure
consisting of metal, thermoplastic or organic mate-
rials.

7. A heat exchange panel according to any previous
claims, characterised in that the both surfaces of
the panel (1) are covered by a coating (4) for increas-
ing the infrared radiation emissivity of the panel’s
surfaces to the value higher than 0.7.

8. A heat exchange panel according to claim 1-7 char-
acterised in that the panel (1) has a flat surfaces.

9. A heat exchange panel according to claim 1-7 char-
acterised in that the both surfaces of the panel (1)
are shaped as sinusoidal waves (1b) or zig-zag
waves (1c) or meander waves (1d).

10. A heat exchange panel according to any previous
claims, characterised in that the distance elements
(2) are made of elastic foam or elastomer rubber or
thermoplastic or metal.

11. A heat exchange panel according to claim 11, char-
acterised in that distance elements have a shape
of a regular solid like a disk or cylinder (2a), or an
openwork solid (2b), or a flat spring (2c), or a spiral
spring (2d).

12. A heat exchange panel according to any previous
claims, characterised in that the distance elements
(2) are placed symmetrical to each other on the both
sides of the plate (1’, 1", 1"’).

13. A set of heat exchange portable panels character-
ized in that it is formed from many panels (1) ac-
cording to claim 1 which are connected together by
the fastening means according to claims 3-4 or by
the fastening means according to claim 5.

14. A method for cooling the fins of a corrugated trans-
former tank (10), characterized in that consists in
placing at least one heat exchange portable panel
according to claims 1-12 or a set of heat exchange
portable panels according to claim 13, between the
corrugated fins (12) of a transformer tank 10 (10a,
10b) perpendicular to the transformer wall (11), using
a fastening means (3) in such a way that the cooling
plate (1’) or (1") or (1") is inserted between two ad-

jacent transformer fins (12) in an equal distance from
the adjacent fins.
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