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(54) VENTILATION SYSTEM WITH CONTROLLED MECHANICAL VENTILATION UNIT AND 
ELECTRICAL JUNCTION BOX

(57) The invention relates to a ventilation system
comprising a controlled mechanical ventilation (CMV)
unit, which comprises an electrical junction box (1) for
connection to the mains of the CMV unit (2), the electrical
junction box (1) with a plurality of connectors (3) therein
to connect the wiring of the mains, the electrical junction
box (1) being attachable on an outer face of the CMV
unit (2) so that the connectors (3) are inserted into internal
connection pins (4) of the CMV (2), the pins (4) being
connected to the electrical/electronic components of the
CMV (2) and all the electrical components of the CMV
(2) being connected to the mains.
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Description

Technical field

[0001] The present invention relates to ventilation sys-
tems comprising a controlled mechanical ventilation
(CMV) unit, proposing an electrical junction box to exter-
nally make the electrical connection, so that a function-
ality that facilitates the assembly conditions is achieved,
improving the speed and safety of the electrical connec-
tions in the CMV unit.

State of the art

[0002] Ventilation systems that use a controlled me-
chanical ventilation (CMV) unit are currently known.
These systems are those in which the movement of the
air expelled from a building is generated by the action of
a fan.
[0003] The air is extracted through the CMV unit from
which the air is drawn from each room with independent
ducts. This CMV unit can be attached to the ceiling, wall
or more commonly in false ceilings where access for the
installation thereof is difficult.
[0004] The CMV unit comprises a fan and circuits that
must be powered electrically, such that it is necessary to
connect the wiring of the mains grid during installation.
[0005] Conventionally, this wiring connection is made
directly at the installation point of the CMV unit, so that
first the CMV and the ducts are attached and then the
wiring is connected to the CMV itself. This operation of
connecting the power wiring of the electrical and/or elec-
tronic components of the CMV is complicated, especially
when it is installed in a false ceiling. Access makes con-
necting tasks difficult, it being necessary to use tools that
sometimes do not have enough room to manoeuvre.
[0006] These difficulties mean that sometimes the in-
stallation is not performed correctly, causing the instal-
lation to operate poorly and even causing problems re-
lated to installation safety.
[0007] In light of the described disadvantages of the
currently existing solutions, it is clear that a solution is
needed that enables the electrical connections to be
made quickly and reliably even for locations that are dif-
ficult to access.

Object of the invention

[0008] In order to fulfil this aim and resolve the afore-
mentioned technical problems to date, in addition to pro-
viding additional advantages that can be derived later,
the present invention relates to a ventilation system com-
prising a controlled mechanical ventilation (CMV) unit;
this system comprises an electrical junction box for con-
nection to the mains of the CMV unit, the electrical junc-
tion box with a plurality of connectors therein to connect
the wiring of the mains, the electrical junction box being
attachable on an outer face of the CMV unit so that the

connectors are inserted into internal connection pins of
the CMV, the pins being connected to the electrical/elec-
tronic components of the CMV, so that all the electrical
components of the CMV are connected to the mains.
[0009] This configuration facilitates the connection of
the mains wires as compared to known CMVs where the
electrical connection is made in the CMV unit itself. In
this case, the mains wiring is connected externally, in
other words, the operator must open the electrical junc-
tion box and connect the wires to the connectors com-
prised in said box in a place where they can work com-
fortably. Once the mains wires have been attached, the
installer only needs to attach the junction box to the CMV,
the electrical components of the CMV being connected
to the mains by inserting the connectors of the box into
internal connection pins arranged in a face of the CMV,
all the electrical/electronic components of the CMV being
connected to said connection pins.
[0010] In this way, connection errors are reduced due
to better visibility and accessibility, since the operator
can directly attach the junction box, previously connected
to the mains, to the CMV unit. This junction box is suitable
for controlled mechanical ventilation units, although it can
also be used in other ventilation systems such as heat
recovery units, ventilation boxes, fans, etc.
[0011] The electrical junction box will have a preferably
prismatic configuration with a rectangular base and di-
mensions that enable it to be handled with one hand, so
that to assemble it, it can be installed with just one hand
even in places that are difficult to access.
[0012] Preferably, the junction box is configured to fit
into a cavity of the CMV unit for the attachment thereof.
This cavity comprises the internal connection pins on
which the internal wiring of the CMV will be attached, so
that the junction box fits into said cavity that will act as a
guide for the insertion of the connectors into the connec-
tion pins of the CMV. In other words, on the outer portion
of the box the connectors will have a female connection
in correspondence with the pins of the CMV unit for the
connection thereof, which, given the guidance provided
by the cavity, will be correctly aligned.
[0013] Said fit will preferably be made laterally, in other
words, the cavity of the CMV is arranged on a lateral
outer face of the CMV, so that there is an adjustment
between the box and the cavity enabling insertion being
attached by fitting. This configuration facilitates the as-
sembly especially in false ceilings.
[0014] Moreover, this fit more reliably ensures the con-
nection, being vibrationproof, and reducing the possible
risks associated with improper electrical installation.
[0015] According to one design option, the junction box
fits partially into the cavity of the CMV unit so that it is
manually removable by grasping the part of the box pro-
truding from the CMV unit with one’s fingers. This con-
figuration facilitates the insertion and removal of the junc-
tion box for the installation and maintenance thereof.
[0016] According to one aspect of the invention, the
electrical junction box can be attached to the CMV by
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means of a snap-fit. The elements involved in this snap-
fit attachment can be arranged on the outer face of the
CMV or in the cavity itself, such that by means of clipping,
for example, the junction box previously connected to the
mains is permanently attached to the CMV simply and
quickly and without the need for tools.
[0017] Preferably, for the snap-fit attachment, the junc-
tion box comprises at least one resilient securing tongue
for releasably attaching it to the CMV. Thanks to this con-
figuration, the junction box can be attached and removed
if necessary due to malfunction, maintenance or in order
to include more connections.
[0018] Preferably, the box comprises two tongues on
side walls of the box and on opposite sides, so that with
the action of only one hand it will be possible to act on
them to release the snap-fit attachment. Even more pref-
erably, said tongues will be attachable to the cavity of
the CMV comprising the connection pins, attaching said
tongues by means of corresponding projections in said
cavity.
[0019] The junction box comprises an access cover for
accessing the inside in order to connect the wires to the
connectors, said cover preferably being on the upper face
of the box to facilitate better access and installation.
[0020] According to a feature of the invention, the con-
nectors of the electrical junction box are manually oper-
able, quick connect connectors by means of a spring for
retaining the wires.
[0021] This wire retention system ensures the secure
attachment of the mains wires by means of a quick con-
nection that reliably facilitates the connection of the
mains wires in the junction box.
[0022] Preferably, the electrical junction box of the ven-
tilation system object of the invention comprises at least
two equal inlets or wire lead-throughs, both indistinctly
suitable for the inlet of wire harness or corrugated tube
and preferably being comprised on a front face of the
junction box. Moreover, the box comprises therein reten-
tion means for retaining the corrugated wire, and other
retention means for retaining wire harness for each inlet
arranged between the inlets and the connectors, to avoid
pulling the connected wires and to more reliably ensure
the connection to the mains.
[0023] With this configuration, the corrugated tube or
wire harness installation options are covered, or both at
the same time, corrugated tube being understood as that
which has a corrugated surface and comprises free-form
wiring therein and wire harness being understood as that
which comprises the different wires forming a set covered
with insulating material. This aspect is important because
the connectors on the market only envisage connection
with wire and not with corrugated tube. Moreover, it will
be possible to indistinctly introduce wire harness or cor-
rugated tube into both inlets, avoiding errors and mini-
mising installation times.
[0024] Additionally, there are preferably five connec-
tors comprised within the electrical junction box. Thus,
all the connection possibilities required by a CMV unit

are covered, providing a versatile junction box that will
be valid for any CMV.

Description of the figures

[0025]

Figure 1 shows a perspective view of the electrical
junction box, of the ventilation system object of the
invention, with the cover open.
Figure 2 shows a perspective view of the electrical
junction box with the cover closed.
Figures 3 to 4 show a detailed view of the CMV unit
without the electrical junction box and with the elec-
trical junction box already installed in the cavity of
the CMV.
Figure 5 shows a plan cross-sectional view of the
box already installed in the cavity of the CMV.
Figure 6 shows a plan view of the box with the cover
open and the corrugated tube and the wire harness
with the wiring connected.
Figure 7 shows an elevation cross-sectional view of
the box already installed in the cavity of the CMV.

Detailed description of the invention

[0026] In view of the mentioned figures and in accord-
ance with the adopted numbering, a preferred exemplary
embodiment of the invention may be observed therein,
which comprises the parts and elements that are indicat-
ed and described in detail below.
[0027] Figure 2 shows the electrical junction box (1) in
an exemplary embodiment of the ventilation system
wherein the box (1) comprises two inlets or wire lead-
throughs (5, 6), both being suitable for wire harness (9)
or corrugated tube (10). This box (1) comprises a casing
(1.1) with two tongues (1.2) on the sides and on opposite
sides of the casing (1.1), and with a cover (1.3) in the
closed position.
[0028] To install the ventilation system, first the CMV
unit (2) is installed in the corresponding location thereof,
attaching the ducts necessary for extracting air to the
same. Subsequently, an operator takes the electrical
junction box (1) which, given the rectangular configura-
tion and the dimensions thereof, fits in only one hand.
Next, externally in a more comfortable place for the op-
erator, said operator must open the cover (1.3) exposing
connectors (3).
[0029] Then, the operator introduces the corrugated
tube (10) or wire harness (9) containing the connection
wires to the mains grid (13) (and/or to the data network).
If a wire harness (9) is available for connecting to the
mains, it is introduced through one of the two inlets (5,
6); in the practical example of Figure 6, the wire harness
(9) is introduced through the inlet (5) and is arranged
inside the box (1) fixing the movement thereof with wire
harness retention means (12). These wire harness re-
tention means (12) are in the form of a clamping flange,
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so that the wires (13) of the wire harness (9) are con-
nected to the corresponding connectors (3) and then
passed underneath the flange that is tightened by means
of the two screws (14) so that it is retained and prevents
the wires (13) already connected to the connectors (3)
from coming loose as a result of being pulled by the wire
harness (9).
[0030] According to another possible option, when cor-
rugated tube (10) is available, it is introduced through
one of the two inlets (5, 6); in the practical example of
Figure 6, through the inlet (6). The wires (13) are con-
nected to the corresponding connectors (3) and then the
corrugated tube (10) is retained with retention means (11)
that preferably comprises a projection or wall with a sem-
icircular window that is introduced into the space com-
prised between two rings of the corrugated tube (10) for
retaining it. This ensures a reliable, strain-proof connec-
tion of the corrugated tube with the mains wire (13). Op-
tionally, the retention means (12) could additionally be
used, in turn clamping the wires (13) as is done with the
wires (13) of the wire harness (9).
[0031] For the connection of the mains wires (13) to
the connectors (3), the use of quick connect connectors
is envisaged. As can be seen in Figure 7, these connec-
tors (3) comprise an actuation tab (3.1) that, with the ac-
tion of the finger, is moved to press a contact spring (3.2)
and enable the wire to enter, and afterward cease to exert
pressure on the tab (3.1) so that the contact spring (3.2)
retains the wire and maintains the electrical contact. In
this way, it is not necessary to use tools for connecting
the mains wires.
[0032] These connectors (3) are preferably five in
number, so that the maximum connection possibilities
required by a CMV unit are covered. In this sense, the
usual connections are:

- 2 terminals (N + L), neutral connection plus phase
for the versions that do not require ground.

- 3 terminals (N + L + ground), neutral connection,
plus phase, plus ground.

- 3 terminals (N + LS + HS), neutral connection plus
phase with high speed activator for a switch external
to the box.

- 4 terminals (N + LS + HS + Ground), the same as
the previous one for versions that need ground
(Brushless Motor).

- 5 terminals (N + LS + HS + GROUND + F), the same
as the previous one with product failure output (an
alarm signal, usually an LED light, which warns of a
product failure).

[0033] In this way, a versatile electrical junction box (1)
is available for any type of connection of the CMV (2).
[0034] Once the mains wires (13) are correctly retained
in the electrical junction box (1), the operator can connect
them to the CMV (2) simply by inserting them with only
one hand into a cavity (2.1) of the CMV (2).
[0035] Thus, as can be seen in Figure 3, the CMV (2)

comprises on one of the faces thereof a cavity (2.1) of
rectangular configuration in correspondence with the out-
er geometric shape of the casing (1.1) of the box (1).
Internal connection pins (4) are projected at the bottom
of this cavity (2.1). Said connection pins (4) are connect-
ed to a power strip in which the wires corresponding to
the electrical components of the CMV (2) are connected.
[0036] The box (1) is inserted laterally into the cavity
(2.1) so that with the correspondence between the ge-
ometry of the casing (1.1) and the cavity (2.1), a guide
is achieved that facilitates the insertion of the connectors
(3) into the connection pins (4), so that the electrical con-
nection to the mains of all the components of the CMV
(2) would be installed in an easy and safe way.
[0037] According to one aspect of the invention, the
casing (1.1) of the electrical junction box (1) comprises
a resilient securing tongue (1.2) on two opposite sides
of the casing (1.1), preferably on the sides. These
tongues (1.2) comprise protrusions (7) in correspond-
ence with projections (8) of the cavity (2.1) of the CMV
(2), so that the snap-fit attachment of the box (1) is
achieved. This attachment ensures the connection, pre-
venting the wires from loosening and establishing a faulty
contact due to vibrations as can happen in the solutions
of the state of the art. Moreover, the longitudinal dimen-
sion of the junction box (1) is greater than the cavity (2.1)
such that the junction box partially protrudes from the
cavity (2.1) and, due to the tongues (1.2), once the box
is attached (1), it is possible to act on the ends of said
tongues (1.2) by pressing them with only one hand
against the box (1) and thus releasing the electrical junc-
tion box (1) if necessary. Figure 4 shows the box (1) al-
ready installed in the CMV (2) with a portion of the box
(1) protruding from the cavity (2.1).
[0038] Preferably, the ratio between the portion of the
box (1) fitted in the cavity (2.1) and the length of the box
(1) is between 0.25 and 0.75. In other words, as shown
in Figure 5, 0.25 > E/L > 0.75. This ratio will be enough
to ensure the stability of the box (1) inside the cavity (2.1)
and in turn enable easy removal.
[0039] Therefore, the ventilation system object of the
invention, which comprises the CMV (2) and the electrical
junction box (1) that can be inserted and removed without
tools, provides a versatile and easy-to-install solution that
ensures electrical connections of the electrical and/or
electronic components of the CMV in a safer way.

Claims

1. A ventilation system comprising a controlled me-
chanical ventilation (CMV) unit, characterised in
that it comprises an electrical junction box (1) for
connection to the mains of the CMV unit (2), the elec-
trical junction box (1) with a plurality of connectors
(3) therein to connect the wiring of the mains, the
electrical junction box (1) being attachable on an out-
er face of the CMV unit (2) so that the connectors
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(3) are inserted into internal connection pins (4) of
the CMV (2), the pins (4) being connected to the
electrical/electronic components of the CMV (2) and
all the electrical components of the CMV (2) being
connected to the mains.

2. The ventilation system according to claim 1, char-
acterised in that the junction box (1) is configured
to fit into a cavity (2.1) of the CMV unit (2) which
comprises the internal connection pins (4), for at-
taching it to the CMV unit (2).

3. The ventilation system according to claim 2, char-
acterised in that the electrical junction box (1) par-
tially fits into the cavity (2.1) of the CMV unit (2) so
that it is manually removable by grasping the part of
the junction box (1) protruding from the CMV unit (2)
with one’s fingers.

4. The ventilation system according to the preceding
claim, characterised in that the ratio between the
portion of the box (1) fitted in the cavity (2.1) and the
length of the box (1) is between 0.25 and 0.75.

5. The ventilation system according to any one of the
preceding claims, characterised in that the electri-
cal junction box (1) can be attached to the CMV (2)
by means of a snap-fit.

6. The ventilation system according to the preceding
claim, characterised in that the electrical junction
box (1) externally comprises at least one resilient
securing tongue (1.2) for releasably attaching it to
the CMV (2).

7. The ventilation system according to any one of the
preceding claims, characterised in that the electri-
cal junction box (1) has an access cover (1.3) for
accessing the inside in order to connect the wires to
the connectors (3).

8. The ventilation system according to any one of the
preceding claims, characterised in that the connec-
tors (3) of the electrical junction box (1) are manually
operable, quick connect connectors by means of a
spring for retaining the wires.

9. The ventilation system according to any one of the
preceding claims, characterised in that the electri-
cal junction box (1) comprises at least two wire inlets
(5, 6) indistinctly suitable for corrugated tube (10)
and wire harness (9), comprising respective reten-
tion means (11, 12) arranged between the inlets (5,
6) and the connectors (3) to avoid pulling the wires
(13) connected to the connectors (3).

10. The ventilation system according to the preceding
claim, characterised in that the corrugated tube re-

tention means (11) comprise a projection with a sem-
icircular window in correspondence with the cross
section of the corrugated tube (10) to fit between two
rings of the corrugated tube (10).

11. The ventilation system according to claims 8 or 9,
characterised in that the wire harness retaining
means (12) comprise an adjustable clamping flange
for retaining the connected wires (13).
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