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(54) ELECTRIC PUMP WITH  INSULATION OF THE ELECTRONIC PART AND HEAT SINK ELEMENT 
FOR THE ELECTRONIC PART

(57) An electric pump with insulation of the electronic
part and a heat sink element for the electronic part. The
electric pump comprises an electromechanical section
in which there are at least one electric motor and at least
one electronic part (19) which in turn comprises at least
one electronic board (14) for the control at least of the
electric motor. The electric pump comprises, in the elec-
tronic part (19), a heat sink element (10), installed be-
tween the electronic board (14) and the external wall of
a box-like body (20) of the electric pump. The heat sink
element (10) comprises a heat sink portion (11) made of
metallic material in contact with the box-like body (20)
and with the electronic components (13) of the electronic
board (14) from which heat is to be removed, and a ther-
mally insulating portion (12).
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Description

[0001] The present invention relates to an electric
pump with insulation of the electronic part and to a heat
sink element for said electronic part.
[0002] As is known, the feeding of a hydraulic system,
such as for example an apartment block system, needs
typically at least one electric pump to be connected with
the intake and delivery to sections of said system.
[0003] The electric pump is a device which comprises:

- a mechanical section, which comprises an intake
port and a delivery port and contains one or more
impellers, interleaved by diffusers and keyed on a
driving shaft adapted to rotate them to move the liq-
uid,

- an electromechanical section, comprising an elec-
tronic part and an electric motor, for moving the driv-
ing shaft.

[0004] In turn, in many cases, the electronic part com-
prises an electronic board assembly, for the control of
the pump, and a user interface board assembly.
[0005] Typically, during the design of the pump, forced
paths are provided for the liquid being processed, so as
to skim containment walls of components to be cooled,
or proximate thereto, such as the motor and the electronic
part.
[0006] The water is often forced to skim a part of the
electronic board assembly.
[0007] In order to improve heat exchange, a heat sink
element is installed, and the water is forced to skim the
very region of the heat sink element.
[0008] Generally, these elements are double
brass/aluminum heat sinks: the heat sink made of brass,
due to the well-known heat conduction property of the
material, is in contact on one side with the water and on
the other side with the heat sink made of aluminum, which
in turn is positioned on the electronic board assembly.
[0009] In electric pumps known to date, the thermal
gradient detectable between the internal region and the
external region of the compartment in which the electron-
ic part is present, and the presence of air circulating in
the compartment of said electronic part, cause the form-
ing of condensation on the electronic board, compromis-
ing its operation over time.
[0010] Moreover, pumping devices are typically in-
stalled in environments such as the technical room,
where, for example, the accidental rupture of a pipe can
compromise its operation due to the passage of water to
the electronic part.
[0011] Currently, therefore, the need is felt to limit the
forming of condensation on the electronic board and at
the same time to prevent the passage of water to the
electronic part.
[0012] The aim of the present invention is to provide
an electric pump with insulation of the electronic part and
a heat sink element for such electronic part which are

capable of improving the background art in one or more
of the aspects mentioned above.
[0013] Within this aim, an object of the invention is to
provide an electric pump with improved insulation of the
electronic part.
[0014] Another object of the invention is to provide an
electric pump with contained space occupation in the ar-
rangement of the electronic board assembly, while mak-
ing it easy for the user to use the control panel, therefore
facilitating access to the user interface part.
[0015] A further object of the present invention is to
provide an electric pump that overcomes the drawbacks
of the background art in a manner that is alternative to
any existing solutions.
[0016] Another object of the invention is to provide an
electric pump that is highly reliable, relatively easy to pro-
vide and has competitive costs.
[0017] This aim and these and other objects which will
become more apparent hereinafter are achieved by an
electric pump with insulation of the electronic part, com-
prising an electromechanical section in which there is at
least one electric motor and at least one electronic part
which in turn comprises at least one electronic board for
the control at least of said electric motor, said electric
pump comprising, in said electronic part, a heat sink el-
ement, installed between said electronic board and the
external wall of a box-like body of said electric pump,
said box-like body being skimmed, on its internal part,
by liquid being processed,
said electric pump being characterized in that said heat
sink element comprises a heat sink portion made of me-
tallic material in contact with said box-like body and with
the electronic components of said electronic board from
which heat is to be removed, and a thermally insulating
portion.
[0018] This aim and these and other objects which will
become more apparent hereinafter are also achieved by
a heat sink element for the electronic part of an electric
pump, characterized in that it comprises a heat sink por-
tion made of metallic material and a thermally insulating
portion.
[0019] Further characteristics and advantages of the
invention will become more apparent from the description
of a preferred but not exclusive embodiment of the elec-
tric pump according to the invention and of the heat sink
element according to the invention, illustrated by way of
non-limiting example in the accompanying drawings,
wherein:

- Figure 1 is a perspective view of the heat sink ele-
ment according to the invention;

- Figure 2 is a sectional view of the electronic part of
the electric pump according to the invention;

- Figure 3 is a view of a portion of the electronic part
of the electric pump according to the invention.

[0020] With reference to the figures, the heat sink el-
ement according to the invention is generally designated
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by the reference numeral 10. It can be installed at an
electronic part of an electric pump, in order to dissipate
at least part of its heat.
[0021] The heat sink element 10 comprises a heat sink
portion 11, made of metallic material to be placed in con-
tact with electronic components 13 of an electronic board
14 from which heat is to be removed, and a thermally
insulating portion 12.
[0022] In particular, the heat sink portion 11 is made
preferably of aluminum, while the thermally insulating
portion 12 is made of plastic material, preferably nylon.
[0023] The electronic board 14 and the electronic com-
ponents 13 to be cooled are visible and indicated in Fig-
ure 3.
[0024] The heat sink element 10 has a substantially
block-like shape, in which the heat sink portion 11 is pro-
vided with a groove 15 in which the insulating portion 12
is present and from which said portion protrudes. In par-
ticular, the groove 15 is formed by two walls 16 with grip
protrusions 17 for the insulating portion 12.
[0025] The electric pump comprises an electrome-
chanical section in which at least one electric motor 18
and an electronic part 19 are present.
[0026] As shown in Figures 2 and 3, the electronic part
19 of the electric pump comprises an electronic board 14
for the control at least of the electric motor 18.
[0027] The electric pump comprises, again in the elec-
tronic part 19, the heat sink element 10, installed between
the electronic board 14 and the external wall of a box-
like body 20 of the electric pump. The box-like body 20
is skimmed, on its inside, by liquid being processed, the
path of which is designated by A in Figure 2.
[0028] As mentioned, the heat sink element 10 com-
prises a heat sink portion 11 made of metallic material in
contact with the box-like body 20 and with the electronic
components 13 of the electronic board 14 from which
heat is to be removed, and a thermally insulating portion
12.
[0029] A heat-conducting pad (not visible in the accom-
panying figures) is interposed between the heat sink por-
tion 11 and the box-like body 20 and substantially acts
as a heat-conducting paste, filling in any air gaps between
the two surfaces that have to exchange heat.
[0030] The heat sink element 10 has a substantially
block-like shape, in which the heat sink portion 11 is pro-
vided with a groove 15 in which the insulating portion 12
is present and from which the latter protrudes. The groove
15 is formed by two walls 16 with grip protrusions 17 for
the insulating portion 12.
[0031] The heat sink element 10 is installed with at
least one of the walls 16 in contact with electronic com-
ponents 13 to be cooled, as shown in the view of Figure 3.
[0032] Figure 2 shows that the heat sink element 10 is
arranged in contact, by means of the insulating portion
12, with the electronic board 14 and is fixed thereto by
means of screws 37.
[0033] The electronic board 14 is arranged in a recep-
tacle which comprises a first box-like portion 21 for fixing

to the box-like body 20 and is provided with an opening
22 from which at least one part of the heat sink portion
11 faces outward to rest against the box-like body 20.
The opening 22 has a contoured edge 23 (shown in Fig-
ure 2) on which the heat sink portion 11 is adapted to
rest; a first insulating gasket 24 is present between the
contoured edge 23 and the heat sink portion 11.
[0034] The heat sink portion 11 is arranged in contact
with the surface of the box-like body 20, where it is
skimmed, on its inside, by liquid being processed, typi-
cally water.
[0035] In particular, as shown in Figure 2, the heat sink
element 10 is fixed to the box-like body 20 by means of
bushings 38 welded on the external surface of the box-
like body 20. Screws 39 mate with the bushings 38 in
order to provide fixing.
[0036] The first box-like portion 21 is provided with a
channel 25 which is open toward the electronic board 14
and is substantially perimetric to the heat sink element
10, and in which there is a second insulating gasket 26.
[0037] The first of the two gaskets 24 and 26 is ar-
ranged at the heat sink portion 11 and the other one is
arranged at the insulating portion 12 and in contact with
the electronic board 14.
[0038] These gaskets are co-molded with the first box-
like portion 21.
[0039] The electric pump also comprises an element
27 for closing a volume defined with the electronic board
14 on the face thereof that is opposite to the face for fixing
the heat sink element 10. The closure element 27 is
shown in the sectional view of Figure 2. It is preferably
made of plastic material.
[0040] The closure element has a contoured raised
portion 28 with a channel which supports a third gasket
29, co-molded with the closure element 27, in contact
with the electronic board 14 and in a position that is sub-
stantially symmetrical to the second gasket 26.
[0041] These three gaskets 24, 26, 29 isolate the com-
partment of the heat sink element, limiting the quantity
of air to that which is naturally present.
[0042] The receptacle of the electronic part also com-
prises a second box-like portion 30. The first box-like
portion 21 has a perimetric edge 31 for mating with the
second box-like portion 30, with a channel which sup-
ports a fourth gasket 32.
[0043] The second box-like portion 30 also has an
opening at an electronic user interface board 33 and a
cover 34, also with an opening for the board 33. A sticker
with such graphics as to show display and keys for op-
erating the mechanical keys below is fixed at said open-
ing. Said cover 34 has a perimetric edge 35 for mating
with a channel which supports a fifth gasket 36.
[0044] In the electric pump according to the invention,
the electronic part 19 is installed on the side of said elec-
tric pump, at the electric motor 13 and with the electronic
board 14 substantially parallel to the axis of said electric
motor. In this manner, the heat sink element 10 is ar-
ranged directly in contact with the box-like body 20, in
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the part containing the motor and skimmed by the liquid.
[0045] The operation of the electric pump and of the
heat sink element, according to the invention, is evident
from what has been described and illustrated.
[0046] In particular, it is evident that the heat sink ele-
ment 10, due to its particular composition and structure,
is capable of cooling specific electronic components 13
adjacent thereto on the lateral faces without cooling in-
stead the printed circuit of the electronic board 14.
[0047] Furthermore, the combined presence of the
heat sink element 10 and of the described gaskets makes
it possible to isolate compartments of the electronic part
19.
[0048] In particular, the first three gaskets 24, 26, 29,
as anticipated, isolate the compartment of the heat sink
element, limiting the quantity of air to that which is already
present. By preventing further air from entering the com-
partment in which the heat sink element is present and
by fixing said element on the electronic board 14 with the
insulating portion 12, the thermal gradient at the surface
of the board, and therefore the forming of condensation
thereon, are limited.
[0049] With the fourth and fifth gaskets 32 and 36, and
with the adhesive in front of the electronic board, an in-
sulation with hermetic chambers of the electronic part 19
is achieved, with an IP X5 degree of protection, as per
IEC EN 60529 standard.
[0050] Furthermore, as shown in Figure 2, the box-like
body 20 is substantially the external jacket of the pump,
in which the electric motor 18 is accommodated. The
described constructive solution allows the arrangement
of the electronic part 19 with the heat sink element 10
resting directly on the external jacket, on the side of the
electric pump, with contained overall space occupations
with respect to other constructive solutions.
[0051] In practice it has been found that the invention
achieves the intended aim and objects, providing a con-
structive solution capable of limiting the forming of con-
densation on the electronic board and at the same time
of preventing the passage of water to the electronic part.
[0052] Furthermore, this constructive solution makes
it possible to contain the space occupation of the pump,
leaving the interface easily accessible to the user.
[0053] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the appended claims; all the details may further-
more be replaced with other technically equivalent ele-
ments.
[0054] In practice, the materials used, as long as they
are compatible with the specific use, as well as the con-
tingent shapes and dimensions, may be any according
to the requirements and the state of the art.
[0055] The disclosures in Italian Patent Application No.
102020000004870 from which this application claims pri-
ority are incorporated herein by reference.
[0056] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-

ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. An electric pump with improved insulation of the elec-
tronic part, comprising an electromechanical section
in which there are at least one electric motor (18)
and at least one electronic part (19) which in turn
comprises at least one electronic board (14) for the
control at least of said electric motor, said electric
pump comprising, in said electronic part (19), a heat
sink element (10), installed between said electronic
board (14) and the external wall of a box-like body
(20) of said electric pump, said box-like body (20)
being skimmed, on its inside, by liquid being proc-
essed,
said electric pump being characterized in that said
heat sink element (10) comprises a heat sink portion
(11) made of metallic material in contact with said
box-like body (20) and with the electronic compo-
nents (13) of said electronic board (14) from which
heat is to be removed, and a thermally insulating
portion (12).

2. The electric pump according to claim 1, character-
ized in that said heat sink element (10) is substan-
tially shaped like a block in which said heat sink por-
tion (11) has a groove (15) in which there is said
insulating portion (12) and from which the latter pro-
trudes, said groove (15) being formed by two walls
(16) with grip protrusions (17) for said insulating por-
tion (12).

3. The electric pump according to one or more of the
preceding claims, characterized in that said heat
sink element (10) is installed with at least one of said
walls (16) in contact with electronic components (13)
to be cooled.

4. The electric pump according to one or more of the
preceding claims, characterized in that said heat
sink element (10) is arranged in contact, by means
of said insulating portion (12), with said electronic
board (14).

5. The electric pump according to one or more of the
preceding claims, characterized in that said elec-
tronic board (14) is arranged in a receptacle which
comprises a first box-like portion (21) for fixing to
said box-like body (20) and provided with an opening
(22) from which at least one part of said heat sink
portion (11) faces outward to rest against said box-
like body (20), said opening (22) having a contoured
edge (23) on which said heat sink portion (11) is
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adapted to rest, a first insulating gasket (24) being
present between said contoured edge (23) and said
heat sink portion (11).

6. The electric pump according to one or more of the
preceding claims, characterized in that said first
box-like portion (21) is provided with a channel (25)
that is open toward said electronic board (14) and is
substantially perimetric to said heat sink element
(10), in which there is a second insulating gasket
(26).

7. The electric pump according to one or more of the
preceding claims, characterized in that it compris-
es an element (27) for closing a volume defined with
said electronic board (14) on the face thereof that is
opposite the face for fixing said heat sink element
(10), said closure element (27) having a contoured
raised portion (28) with a channel which supports a
third gasket (29) in contact with said electronic board
(14) and in a position that is substantially symmetri-
cal to said second gasket (26).

8. The electric pump according to one or more of the
preceding claims, characterized in that said first
box-like portion (21) has a perimetric edge (31) for
mating with a second box-like portion (30) of said
receptacle, with a channel which supports a fourth
gasket (32).

9. The electric pump according to one or more of the
preceding claims, characterized in that said sec-
ond box-like portion (30) has an opening at an elec-
tronic user interface board (33) and a cover (34),
also with an opening for said board (33), said cover
(34) having a perimetric edge (35) for mating with a
channel which supports a fifth gasket (36).

10. The electric pump according to one or more of the
preceding claims, characterized in that said elec-
tronic part (19) is installed on the side of said electric
pump (10) at said electric motor and with said elec-
tronic board (14) substantially parallel to the axis of
said electric motor.

11. A heat sink element for an electronic part of an elec-
tric pump, characterized in that it comprises a heat
sink portion (11) made of metallic material and a ther-
mally insulating portion (12).

12. The heat sink element according to claim 11, char-
acterized in that it comprises a substantially block-
like shape, in which said heat sink portion (11) is
provided with a groove (15) in which said insulating
portion (12) is present and from which the latter pro-
trudes, said groove (15) being formed by two walls
(16) with grip protrusions (17) for said insulating por-
tion (12).
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