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(67)  The invention provides a dual-flow ventilation
unit (10) for extracting exhaust air from at least one room
and blowing fresh air into said at least one room, said
dual-flow ventilation unit (10) having a casing (12) com-
prising a first and a second main walls (22, 24) opposite
each other and a plurality of lateral walls (26, 28) extend-
ing between said first and second main walls, said casing
comprising:

- a thermal exchanger (42),

- afirst (21) and a second (17) flow circuits extending at
least partially through the thermal exchanger (42),

- ventilation means for moving air through said first and
second flow circuits, said ventilation means comprising
afan comprising a fan air inlet for sucking air through the
first flow circuit,

characterized in that said fan air inlet is at least partially
oriented towards said exchanger air outlet.
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Description

[0001] The invention concerns a dual flow ventilation
system for a room. Particularly, the invention concerns
a dual flow ventilation unit which can be operated with
different orientations.

[0002] A dual ventilation system aims at extracting ex-
haust air from one or more rooms, for example from a
house or a building, and blowing fresh air into said rooms
to renew and thus purify the air of the rooms. The dual
ventilation system comprises a fresh air circuit and an
exhaust air circuit.

[0003] The dual ventilation system also comprises a
thermal exchanger disposed at a junction between the
exhaustand fresh air circuits to heat up the fresh air blown
into the rooms with the exhaust air extracted from the
room. This thermal exchanger is used when the temper-
ature of the outside fresh would interfere with the comfort
of the users.

[0004] A dual ventilation system comprises a dual flow
ventilation unit having a casing connected to both fresh
and exhaust air circuits to form a junction between these
two circuits within the casing. A thermal exchanger is
disposed within the casing at this junction.

[0005] The casing comprises two main walls opposite
to each other and a plurality of lateral walls extending
between the two main walls to form an internal cavity.
Part of the fresh and exhaust air circuits as well as the
thermal exchanger are installed within said internal cav-
ity.

[0006] The known units further comprise two fans dis-
posed within this internal cavity, each disposed through
one of the fresh and exhaust air circuits. These fans are
commonly centrifugal fans having an air inlet and an air
outlet perpendicular to each other. The fans are installed
into the casing such that the air outlet is connected to an
air outlet of the casing and the air inlet is in fluid commu-
nication with an air outlet of the thermal exchanger. Since
the air outlets of the casing generally extend through a
lateral wall, in a same plane or in a plane parallel to the
air outlet of the thermal exchanger, the air inlet of the
fans is oriented perpendicularly to the air outlet of the
thermal exchanger. The air inlet of the fan is generally
perpendicular to the two main walls.

[0007] This orientation of the fans leads to high pres-
sure loss since the air is sucked by the fan perpendicu-
larly to the air outlet of the thermal exchanger. This pres-
sure loss decreases the efficiency of the fan.

[0008] Furthermore, the fans are generally secured to
the casing by screwing the fan to a main wall with the air
outlet connected to an air outlet of the casing. A main
wall is built-up as a casing cover enabling to close the
internal cavity of the casing.

[0009] Installing or removing a fan thus implies to first
reach a first main wall to screw or unscrew the fan and
then reach the second main wall built-up as casing cover
to connect or disconnected the fan to or from the air outlet
of the casing. Installing or removing a fan from known
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units thus requires reaching both sides of the casing
which is very inconvenient, particularly when the unit if
connected to the fresh and exhaust air circuits of the
building.

[0010] There is a need for an improved dual flow ven-
tilation unit allowing to increase the efficiency of the fans
as well as facilitate the installation or removing operation
of the fans.

[0011] To solve this problem, the invention provides a
dual-flow ventilation unit for extracting exhaust air from
at least one room and blowing fresh air into said at least
one room, said dual-flow ventilation unit having a casing
comprising a first and a second main walls opposite each
other and a plurality of lateral walls extending between
said first and second main walls, said casing comprising:

- athermal exchanger,

- afirst and a second flow circuits extending at least
partially through the thermal exchanger to transfer
heat from air flowing through one of said first and
second flow circuits to air flowing through the other
one among said first and second flow circuits, said
first flow circuit comprising a casing air outlet formed
through the casing,

- ventilation means for moving air through said first
and second flow circuits, said ventilation means
comprising a fan comprising afan airinlet for sucking
air through the first flow circuit and a fan air outlet
connected to said casing air outlet for blowing air
through said casing air outlet, said fan being dis-
posed between said casing air outlet and an ex-
changer air outlet of the thermal exchanger,

characterized in that said fan air inlet is at least partially
oriented towards said exchanger air outlet.

[0012] Providing the fan with the fan air inlet at least
oriented towards the exchanger air outlet allows to facil-
itate the air flow between the fan and the thermal ex-
changer thereby decreasing pressure loss. The efficien-
cy of the fan is therefore improved.

[0013] Tilting the fan with the fan air outlet oriented
towards the exchanger outlet also allows to reduce the
bulkiness of the fan along the length and/or the width of
the casing. This allows to have a casing with reduced
length and/or width with regard to a same casing with a
fan having a fan air outlet oriented perpendicularly to the
exchanger air outlet. Even if the bulkiness of the casing
12 along the height needs to be increased with a tilted
fan, it allows to install a thermal exchanger with a larger
height so as to improve thermal exchange efficiency.
[0014] This orientation of the fan wherein the fan air
inlet at least oriented towards the exchanger air outlet
thus allows to improve the efficiency of the fan, reduce
the dimensions of the casing along the length and/or the
width and improve thermal exchange efficiency with a
taller thermal exchanger.

[0015] According to an embodiment of the dual flow
ventilation unit, said fan air inlet defines a fan sucking
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axis along which air is sucked from the first flow circuit,
said exchanger air outlet defining an exchanger blowing
axis along which air flows through said exchanger air
outlet, said fan being oriented such that the fan sucking
axis is tilted with regard to a direction perpendicular to
the exchanger blowing axis with a tilt angle between the
fan sucking axis and said direction being lower than 90°.
[0016] According to an embodiment of the dual flow
ventilation unit, said tilt angle between the fan sucking
axis and said direction is lower than 60°.

[0017] According to an embodiment of the dual flow
ventilation unit, said fan air outlet defines a fan blowing
axis along which air is blown out of the fan, said casing
air outlet defining a casing blowing axis along which air
flowing through said first flow circuit is blown through said
casing air outlet, said fan being further oriented such that
fan blowing axis is tilted with regard to said casing blowing
axis such that air flowing between said fan air outlet and
said casing air outlet has a bent trajectory.

[0018] According to an embodiment of the dual flow
ventilation unit, it further comprises a vent connector dis-
posed between the casing air outlet and the fan air outlet,
said vent connector forming an elbow extending along
said bent trajectory.

[0019] According to an embodiment of the dual flow
ventilation unit, said vent connector comprises afirst con-
nection part for securing the fan air outlet to said vent
connector and a second connection part for connecting
the vent connector to the casing air outlet.

[0020] According to an embodiment of the dual flow
ventilation unit, it further comprises a locking ring config-
ured to fit around the second connection part of the vent
connector and lock the vent connector with regard to a
wall of the casing.

[0021] According to an embodiment of the dual flow
ventilation unit, the casing comprises at least one main
wall configured to receive and contact a front surface of
the fan, said fan being secured to the casing only by the
connection between the fan air outlet and the casing air
outlet.

[0022] According to an embodiment of the dual flow
ventilation unit, said at least one main wall having at least
one receiving surface for receiving the front surface of
the fan, said receiving surface being at least complemen-
tary shaped with the front surface of the fan.

[0023] According to an embodiment of the dual flow
ventilation unit, one of said first and second main walls
and said plurality of lateral walls form at least one fan
cavity for receiving said fan between said exchanger air
outlet and said casing air outlet, said fan cavity having
dimensions allowing to remove said fan from said fan
cavity without removing said thermal exchanger.

[0024] According to an embodiment of the dual flow
ventilation unit, said fan corresponds to a first fan of the
ventilation means, said fan air inlet and outlet corre-
sponding to a first fan air inlet and a first fan air outlet,
said first fan being disposed between a first casing air
outlet and a first exchanger air outlet of the thermal ex-
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changer, said ventilation means comprising a second fan
having a second fan air inlet for sucking air through the
second flow circuit and a second fan air outlet connected
to a second casing air outlet for blowing air through said
second casing air outlet, said second fan being disposed
between said second casing air outlet and a second ex-
changer air outlet of the thermal exchanger, said second
fan air inlet being at least partially oriented towards said
second exchanger air outlet.

[0025] According to an embodiment of the dual flow
ventilation unit, said second fan air inlet defines a second
fan sucking axis along which air is sucked from the sec-
ond flow circuit, said second exchanger air outlet defining
a second exchanger blowing axis along which air flows
through said second exchanger air outlet, said second
fan being oriented such that the second fan sucking axis
is tilted with regard to a direction perpendicular to the
second exchanger blowing axis with a tilt angle between
the second fan sucking axis and said direction being low-
er than 90°.

[0026] According to an embodiment of the dual flow
ventilation unit, said first and second fans are oriented
so that said first fan faces said first main wall and said
second fan faces said second main wall.

[0027] According to an embodiment of the dual flow
ventilation unit, said fan sucking axis defined by said first
fan air inlet corresponds to a first fan sucking axis, said
first and second fan sucking axes being parallel to each
other.

[0028] According to an embodiment of the dual flow
ventilation unit, said at least one fan cavity comprises a
first fan cavity for receiving said first fan between said
first exchanger air outlet and said first casing air outlet,
said at least one fan cavity comprises a second fan cavity
for receiving said second fan between said second ex-
changer air outlet and said second casing air outlet, said
second fan cavity being arranged to allow said second
fan to be removed from said second fan cavity through
an exchanger cavity formed by said casing for receiving
said thermal exchanger.

[0029] Theinvention also provides a method forinstall-
ing a dual flow ventilation unit as described above, com-
prising the steps of:

- removing said first main wall,

- disposingthefaninto the casing between said casing
air outlet and said exchanger air outlet,

- securing the fan to said casing air outlet so that said
fan air inlet is at least partially oriented towards said
exchanger air outlet.

[0030] According to an embodiment of the installing
method, said securing step comprises:

- connecting said fan air outlet to said vent connector,

- connecting said vent connector to said casing air out-
let,

- locking said vent connector to said casing to secure
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said fan with regard to the casing without securing
said fan to said main wall.

[0031] In a preferred embodiment, said at least one
fan defines a first side forming the fan air inlet and a
second side opposite to the first side. The first side and
the second sides preferably respectively face one of the
first and the second main walls. In doing so, the at least
one fan is in a vertical configuration wherein the axis of
the fan air inlet intersects one of the first and second main
walls. This configuration allows to have a compromise
between reducing the bulk of the fans within the casing
and the effectiveness of the airflow by orienting the fan
air inlet toward the exchanger air outlet.

[0032] The casing is preferably shaped as a rectangle
with the main walls being larger than the side walls. The
aim of the invention is to limit the height of the side walls
with regard to a horizontal configuration while improving
the airflow between the fan air inlet and the casing air
outlet.

[0033] A vertical configuration of the fan means that
the axis of the fan air inlet substantially extends vertically
when the first and the second main walls are horizontally
oriented. A horizontal configuration of the fan means that
the axis of the fan air inlet substantially extends horizon-
tally when the first and the second main walls are hori-
zontally oriented.

Figure 1 shows a perspective view of a casing from
a dual flow ventilation unit, said casing comprising a
first main wall with a drainage collector fixed thereto.
Figure 2 shows a perspective view of the casing of
figure 1 with the drainage collector and the first main
wall removed.

Figure 3 shows a perspective view of the casing of
figure 1 with only the drainage collector removed.
Figure 4 shows a perspective view of the drainage
collector of figure 1.

Figure 5 shows a perspective view of the drainage
collector of figure 4 with air and water tightness
means.

Figure 6 shows a detail view of an additional drainage
collector provided through alateral wall of the casing.
Figure 7 shows a perspective view of the casing of
figure 1 with the drainage collector and the first main
wall removed, first and second fans being installed
within the casing.

Figure 8 shows a bottom transparent view of the cas-
ing with the first and second fans.

Figure 9 shows a perspective detailed view of the
first fan connected to the exhaust air outlet of the
casing by means of a bent vent connector.

Figure 10 shows a front perspective view of a vent
connector.

Figure 11 shows a rear perspective view of the vent
connector of figure 10.

[0034] Inthe description which follows, the drawing fig-
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ures are not necessarily to scale and certain features
may be shown in generalized or schematic form in the
interest of clarity and conciseness or for informational
purposes. In addition, although making and using various
embodiments are discussed in detail below, it should be
appreciated that as described herein are provided many
inventive concepts that may embodied in a wide variety
of contexts. Embodiments discussed herein are merely
representative and do not limit the scope of the invention.
It will also be obvious to one skilled in the art that all the
technical features that are defined relative to a process
can be transposed, individually or in combination, to a
device and conversely, all the technical features relative
to a device can be transposed, individually or in combi-
nation, to a process.

[0035] The terms "comprise" (and any grammatical
variation thereof, such as "comprises" and "comprising"),
"have" (and any grammatical variation thereof, such as
"has" and "having"), "contain" (and any grammatical var-
iation thereof, such as "contains" and "containing"), and
"include" (and any grammatical variation thereof such as
"includes" and "including") are open-ended linking verbs.
They are used to specify the presence of stated features,
integers, steps or components or groups thereof, but do
not preclude the presence or addition of one or more
other features, integers, steps or components or groups
thereof. As aresult, a method, or a step in a method, that
"comprises"”, "has", "contains", or "includes" one or more
steps or elements possesses those one or more steps
or elements but is not limited to possessing only those
one or more steps or elements.

[0036] The presentinvention provides a dual flow ven-
tilation unit of a dual flow ventilation system.

[0037] A dualflow ventilation system comprises an ex-
haust air circuit for extracting exhaust air from one or
more rooms and a fresh air circuit for blowing fresh air
to said one ormore rooms. Each of said fresh and exhaust
air circuits comprises an air duct extending from said one
or more rooms to an outside area.

[0038] Thefreshairandexhaustaircircuits correspond
to a first and a second air circuits.

[0039] As shown on figure 1, the dual flow ventilation
unit 10 comprises a casing 12 having a first 22 and a
second 24 main walls facing each other and disposed at
opposite sides of the casing. The casing 12 further com-
prises a plurality of lateral walls 26 extending between
the first 22 and the second 24 main walls. The casing 12
defines an internal cavity 13 delimited by the first 22 and
second 24 main walls as well as the lateral walls 26.
[0040] The casing 12 has three dimensions in space:
a width, a length and a height with the length and the
width perpendicular to the height. The casing 12 is sub-
stantially parallelepipedal with the main walls defining
the length and the width and the lateral walls defining the
height of the parallelepiped. Particularly, the casing 12
is preferably a perpendicular parallelepiped. The height
ofthe casing 12 is preferably lower than each ofthe length
and width so that the casing is essentially a flat parallel-
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epiped.

[0041] In the preferred embodiment shown on figure
1, vertices of the parallelepiped formed by the casing are
truncated when observed in a main direction A perpen-
dicular to the first 22 or the second 24 main walls. Hence,
four sloping lateral walls 28 are formed at each vertex of
the casing 12 when observed in said main direction A
perpendicular to the first 22 or the second 24 main walls.
[0042] The casing 12 comprises a fresh air inlet 14 and
a fresh air outlet 16 in fluid communication with each
other along a fresh air channel 17. The fresh air inlet 14
and outlet 16 are respectively configured to be connected
to a first 30 and a second 32 air ducts of a fresh air circuit
34.

[0043] The casing 12 also comprises an exhaust air
inlet 18 and an exhaust air outlet 20 in fluid communica-
tion with each other along an exhaust channel 21. The
exhaust air inlet 18 and outlet 20 are respectively con-
figured to be connected to a first 36 and a second 38 air
ducts of an exhaust air circuit 40.

[0044] The fresh air inlet 14 and outlet 16 and the ex-
haust air inlet 18 and outlet 20 are formed on a lateral
wall 26 so that the fresh air 17 and exhaust air 21 chan-
nels substantially extend perpendicularly to the main di-
rection A.

[0045] The fresh air inlet 14 and outlet 16 and the ex-
haust air inlet 18 and outlet 20 are disposed around the
casing 12 such that the fresh air 17 and exhaust air 21
channels intersect at a central portion of the casing 12.
This central portion is for example centered around the
main direction A. In this configuration, the fresh air 17
and exhaust air 21 channels extend to form an X, each
end of the X corresponding to one of the fresh air inlet
14 and outlet 16 and the exhaust airinlet 18 and outlet 20.
[0046] In the preferred embodiment wherein the verti-
ces of the casing 12 are truncated, each of the fresh air
inlet 14 and outlet 16 and the exhaust air inlet 18 and
outlet 20 is disposed at a sloping lateral wall 28.

[0047] Asshownonfigure 2,the casing 12 further com-
prises a thermal exchanger 42 disposed at the junction
of the fresh 17 and exhaust 21 air channels. The thermal
exchanger 42 is particularly disposed at the central por-
tion of the casing 12. The thermal exchanger 42 and the
fresh and exhaust air channels are disposed within said
internal cavity 13 of the casing 12.

[0048] The thermal exchanger 42 comprises a fresh
air entrance opening 44 and a fresh air exit opening 46
as well as an exhaust air entrance opening 48 and an
exhaust exit opening 50. The fresh air channel 17 passes
through the fresh air entrance opening 44 and the fresh
air exit opening 46. The exhaust air channel 21 passes
through the exhaust air entrance opening 48 and the ex-
haust exit opening 50.

[0049] The thermal exchanger 42 allows heat transfer
between the exhaust air and the fresh air without mixing
it. The thermal exchanger is for example a plate heat
exchanger.

[0050] The dual flow ventilation unit 10 may further
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comprise an additional heating device 52 disposed in the
fresh air channel 17. The additional heating device 52 is
for example disposed between the fresh air inlet 16 and
the fresh air entrance opening 44.

[0051] The dual flow ventilation unit 10 may also com-
prise a bypass device 54 allowing the exhaust air to by-
pass the thermal exchanger 42. The bypass device 54
comprises a movable flap 56 directing the exhaust air
either through the thermal exchanger 42 or through a
bypass channel 58 which is in fluid communication with
the exhaust air outlet 20. Hence, the exhaust air does
not flow through the thermal exchanger 42 when the ther-
mal exchanger is bypassed. This bypass functionality al-
lows not to heat the fresh air blown into the one or more
rooms with the thermal exchanger 42 if the temperature
inside said rooms is considered to be sufficient. It is par-
ticularly useful when the dual ventilation system is oper-
ated in summer.

[0052] The bypass channel 58 is preferably running
along a peripheral portion of the casing 12, between one
of the first 22 or second 24 main walls and the fresh air
channel 17. The bypass channel 58 is distinct from and
thus not in fluid communication with the fresh air channel
17.

[0053] The dual flow ventilation unit 10 comprises ven-
tilation means 100 for moving air through said fresh air
17 and exhaust air 21 channels. Ventilation means 100
comprise at least one fan disposed within the fresh air
17 or exhaust air 21 channels. Ventilating means are
preferably air fans disposed within said fresh air 17 and
exhaust air 21 channels. Particularly, ventilation means
100 comprise a first fan 102 disposed within the exhaust
air channel 21 and a second fan 104 disposed within the
fresh air channel 17. The first fan 102 is disposed be-
tween the exhaust air outlet 20 and the exhaust air exit
opening 50. The second fan 104 is disposed between
the fresh air outlet 16 and the fresh air exit opening 46.
The ventilation means 100 are more precisely described
in relation with figures 7 to 11.

[0054] The dual flow ventilation unit 10 comprises a
drainage collector 60 for collecting by gravity water gen-
erated by condensation on the thermal exchanger 42 as
well as conducting said water outside the casing 12. The
drainage collector 60 is disposed below the thermal ex-
changer 42 to be able to collect water by gravity.
[0055] The drainage collector 60 is removably fixed to
one of said first 22 and second 24 main walls. Particularly,
as shown on figure 3, each of said first 22 and second
24 form a receiving slot 62 configured to receive said
drainage collector 60. Hence, each of the first 22 and
second 24 main walls is configured to receive said drain-
age collector 60 so that said drainage collector 60 is se-
lectively fixed to either one of said first 22 and second 24
main walls depending on the desired orientation of the
casing 12.

[0056] The drainage collector 60 is for example
screwed to either the first 22 or the second 24 main walls.
[0057] Providing each of the first 22 and second 24
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main walls, i.e. each opposite side of the casing 12, with
the receiving slot 62 associated with a removable drain-
age collector 60 allows to fix the removable drainage col-
lector 60 to either of the two opposite first 22 and second
24 main walls. The casing 12 may be thus disposed in
at least two orientations: a first orientation wherein the
first main wall 22 is facing downwards and a second po-
sition wherein a second main wall 24 opposite to the first
one is facing downwards. In other words, the orientation
of the casing 12 may be reversed to lean on either of the
main walls while ensuring that the condensates gener-
ated onto the thermal exchanger 42 may be collected
into the drainage collector 60 by gravity.

[0058] Inthese firstand second orientations of the cas-
ing, the main direction A extends vertically to allow water
collection by gravity using the drainage collector 60.
[0059] This ability to reverse the orientation of the cas-
ing 12 onto either of the first 22 and second 24 main walls
improves the number of connecting configurations of the
casing to the fresh 34 and exhaust 40 air circuits. The
installation of the dual flow ventilation unit 10 is therefore
made more flexible.

[0060] As shown on figure 4, the drainage collector 60
comprises a water retention cavity 64 formed to extend
below the thermal exchanger when the casing is oriented
with drainage collector facing downwards. Particularly,
the water retention cavity 64 may be formed to encom-
pass at least two openings among the fresh air entrance
44 and exit 46 openings and the exhaust air entrance 48
and exit 50 openings when observed along the main di-
rection A. Most particularly, the water retention cavity 64
may be formed to encompass at least the fresh air exit
opening 46 and the exhaust air exit opening 50 when
observed along the main direction A so that condensates
generated onto said fresh air 46 and exhaust air 50 exit
openings can be collected by gravity.

[0061] The drainage collector 60 may further comprise
a drainage duct 66 extending perpendicular to the main
direction A and in fluid communication with the water re-
tention cavity 64 to allow condensates to evacuate the
casing 12. The drainage duct 66 extends in a plane per-
pendicular to the main direction A.

[0062] Each of said first 22 and second 24 main walls
may comprise a duct imprint 68 to receive said drainage
duct 66 when said drainage collector 60 is received within
the receiving slot 62. The duct imprint 68 extends from
the central portion of the casing 12 towards a lateral wall
of the casing 12. The drainage duct 66 is preferably re-
movably fixed to a collector body 67 of the drainage col-
lector 60. The drainage duct 66 may be fixed to the duct
imprint by friction.

[0063] In a preferred embodiment shown on figures 1,
3 and 4, the drainage collector 60 is a cover forming at
least a part of an external surface of the casing when
received into said receiving slot 62. In other words, the
drainage collector 60 is at least partly in the form of a
plate removably fixed to either the first 22 or the second
24 main walls.
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[0064] Each receiving slot of the first 22 or the second
24 main walls forms a through-hole 70 intended to face
said thermal exchanger 42 in the main direction A. The
drainage collector 60 is disposed within said through-
hole 70 when received into said receiving slot 62. In other
words, the through-hole 70 is covered by the drainage
collector 60.

[0065] Said through-hole 70 preferably has dimen-
sions allowing the thermal exchanger 42 to be removed
through said through-hole 70. In other words, an edge
72 defining the outline of the through-hole 70 extends
beyond the outline of the thermal exchanger 42 when
observed along the main direction A. It allows to ease
extraction of the thermal exchanger 42, for example for
the maintenance or replacement of the thermal exchang-
er42.

[0066] The drainage collector 60 comprises aninternal
surface 74 in contact with said thermal exchanger 42 to
form an abutment for said thermal exchanger 42 when
said drainage collector 60 is received within said receiv-
ing slot 62. This abutment is formed along the main di-
rection A, i.e. in a direction perpendicular to the first 22
and second 24 main walls. As shown on figure 5, the
drainage collector 60 comprises air and water tightness
means between said internal surface of the drainage col-
lector 60 and said thermal exchanger 42. The air and
water tightness means are for example in the form of a
seal plate 76 intended to abut against the thermal ex-
changer 42 when said drainage collector 60 is received
within said receiving slot 62.

[0067] The air and water tightness means allow to pro-
vide an airand water seal between the thermal exchanger
42 and the drainage collector 60. Furthermore, the air
and water tightness means, e.g. the seal plate 76, also
provide thermal insulation and noise reduction. The air
and water means may be made with foam. The air and
water tightness means preferably obturate the through-
hole 70 when the drainage collector 60 is received within
the receiving slot 62 to improve thermal insulation and
noise reduction.

[0068] The drainage collector further comprises air
tightness means between the collector body 67 and the
first 22 or the second 24 main walls. Said air tightness
means extend around the through-hole 70 when said
drainage collector 60 is received within the receiving slot
62. Said air tightness means are for example a sealing
strip 77. Said airtightness means extend around the wa-
ter retention cavity 64.

[0069] Said dual flow ventilation unit 10 comprises an
additional drainage collector 78 providing at a lateral wall
26 of the casing 12. This additional drainage collector 78
is configured to collect by gravity water generated by con-
densation on the thermal exchanger 42 and conduct said
water outside the casing 12 when the casing 12 is in a
third orientation where the main direction A is horizontal.
The additional drainage collector 78 allows to change the
orientation of the main direction A such that the installa-
tion of the casing 12 is further flexible.
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[0070] The additional drainage collector 78 is prefera-
bly formed by a drainage through-hole 80 within a lateral
wall 26 facing the fresh air 46 and exhaust air 50 exit
openings of the thermal exchanger 42 to allow water gen-
erated by condensation onto the thermal exchanger 42
to flow by gravity through said drainage through-hole 80.
[0071] The dual flow ventilation unit 10 further com-
prise a covering plate (not shown) intended to be fixed
to one of the receiving slot 62 of the first 22 or second
24 main walls, particularly the main wall onto which the
drainage collector is not fixed to. Hence, the covering
plate allows to close the through-hole 70 of the receiving
slot 70 when the drainage collector 60 is fixed to the other
main wall. The covering plate is also configured to contact
the thermal exchanger 42 when disposed within the re-
ceiving slot 62. This covering plate also comprises air
and water tightness means to provide an air and water
seal between the thermal exchanger 42 and the covering
plate as well as between the covering plate and the re-
ceiving slot62. These air and water tightness means may
comprise a seal plate 76 dimensioned to both contact
the thermal exchanger 42 when the covering plate is fixed
to the receiving slot 62 and contact the receiving slot 62.
[0072] The drainage collector 60 may comprises two
cut-out portions 82 configured to each face an air filter
83 disposed through the fresh air 17 and exhaust air 21
channels. These cut-out portions 82 allows to remove
these air filters 83 without removing one of the first 22
and second 24 main walls or the drainage collector 60.
Said cut-out portions 82 are dimensioned and positioned
so that an air filter 83 can be removed from the casing
12 through the corresponding cut-out portion 82 without
removing the drainage collector 60. The maintenance of
the air filters 83 is thus facilitated. One air filter is prefer-
ably disposed between the fresh air inlet 14 and the fresh
air entrance opening 44 of the thermal exchanger 42.
Another air filter is preferably disposed between the ex-
haust airinlet 18 and the exhaust air entrance opening48
of the thermal exchanger 42.

[0073] A method for is also provided for installing the
dual-flow ventilation unit 10 in a local or a building com-
prising an exhaust air circuit 40 and a fresh air circuit 34.
Said method comprises a step of determining the position
of the exhaust 40 and fresh air 34 circuits. Particularly,
the position of the first 30 and second 32 air ducts of the
fresh air circuit 34 and the first 36 and second 38 air ducts
of the exhaust air circuit 40.

[0074] Then, the orientation of the casing 12 is deter-
mined depending on the position of the exhaust 40 and
fresh 34 air circuits. Particularly, the orientation of the
casing 12 is determined among the first orientation,
wherein the first main wall 24 is facing downwards, the
second orientation, wherein the second main wall 24 is
facing downwards, and the third orientation wherein the
lateral wall 26 comprising the additional drainage collec-
tor 78 is facing downwards.

[0075] The orientation is preferably determined so that
all or as many inlets and outlets of the casing as possible
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can be easily connected to the air ducts of the exhaust
40 and fresh 34 air circuits. For example, if the first air
duct 30 of the fresh air circuit 34 is short or not sufficiently
accessible, the installer may choose an orientation of the
casing 12 allowing to bring the fresh air inlet 14 closer to
said first air duct 30. In other example, the installer may
determine that the space available in the local where the
casing 12 is installed requires that the casing 12 is in-
stalled vertically, i.e. with the main direction A extending
horizontally.

[0076] The casing 12 may further comprise fastening
means to fasten the casing to a support or a wall. In the
first and second orientation, the casing 12 may lie onto
the floor and in the third orientation the casing 12 may
be fixed to a wall.

[0077] Once the orientation of the casing 12 is deter-
mined, the drainage collector 60 is fixed to the receiving
slot 62 of the main wall intended to face downwards. If
the drainage collector 60 is already fixed onto a receiving
slot 62, both the covering plate and the drainage collector
60 are removed from the respective receiving slots 62.
The covering plate and the drainage collector 60 are in-
terchanged to fix the drainage collector 60 onto the main
wall intended to face downwards. The covering plate is
fixed onto the opposite main wall.

[0078] Asshownonfigure7,thefirstfan 102 comprises
afirst fan air inlet 108 for sucking air through the exhaust
flow circuit 21 and a first fan air outlet 106 connected to
the exhaust air outlet 20 for blowing air through said ex-
haust air outlet 20. The first fan 102 is disposed between
the exhaust air exit opening 50 of the thermal exchanger
42 and the exhaust air outlet 20.

[0079] The first fan air inlet 108 is at least partially ori-
ented towards said exhaust air exit opening 50. By "at
least partially oriented towards said exhaust exit opening
50", it means that the first fan air inlet 108 tends to at
least partially face the exhaust air exit opening 50 with
regard to a referential position of the first fan air inlet 108
wherein the first fan air inlet 108 is oriented perpendicu-
larly to the exhaust exit opening 50. In other words, the
first fan 102 is oriented so that the first fan air inlet 108
is not perpendicular to the exhaust exit opening 50, as
the known dual flow ventilation units.

[0080] Providing the first fan 102 with the first fan air
inlet 108 at least oriented towards the exhaust air exit
opening 50 allows to facilitate the air flow between the
first fan 102 and the thermal exchanger 42 thereby de-
creasing pressure loss. The efficiency of the first fan 102
is therefore improved.

[0081] Tilting the first fan 102 with the fan air inlet 108
oriented towards the exhaust air exit opening 50 also
allows to reduce the bulkiness of the first fan 102 along
the length and/or the width of the casing 12. This allows
to have a casing 12 with reduced length and/or width with
regard to a same casing with a fan having a fan air outlet
oriented perpendicularly to the exchanger air exit open-
ing. Even if the dimension of the casing 12 along the
height needs to be increased with a tilted fan, it allows
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to install a thermal exchanger 42 with a larger height so
as to improve thermal exchange efficiency.

[0082] This orientation of the first fan 102 wherein the
first fan air inlet 108 at least oriented towards the ex-
changer air exit opening 50 thus allows to improve the
efficiency of the first fan 102, reduce the dimensions of
the casing along the length and/or the width and improve
thermal exchange efficiency with a taller thermal ex-
changer.

[0083] As shown on figures 7, 8 and 9, the first fan air
inlet 108 defines a first fan sucking axis s1 along which
airis sucked from the exhaust flow circuit21. The exhaust
air exit opening 50 defines a first exchanger blowing axis
e1 along which air flows through said exhaust air exit
opening 50.

[0084] The first fan 102 is oriented such that the first
fan sucking axis s1 is tilted with regard to a direction
perpendicular to the first exchanger blowing axis e1 with
a first tilt angle a1 between the fan sucking axis s1 and
said direction being lower than 90°. In other words, the
first fan 102 is oriented so that the first fan sucking axis
s1is not perpendicular to the first exchanger blowing axis
e1, as the known dual flow ventilation units.

[0085] The firstexchangerblowing axis e1 may extend
perpendicularly to the main direction A of the casing 12.
Hence, in this embodiment, the first fan sucking axis s1
is tilted with said first tilt angle a1 with regard with regard
to the main direction A.

[0086] This first tilt angle a1 between the fan sucking
axis s1 and said direction perpendicular to the exchanger
blowing axis e1 may be lower than 60°. This greater first
tilt angle a1 further reduces pressure loss et thus im-
proves the efficiency of the first fan 102. More generally,
the advantages described above with regard to the tilted
orientation of the first fan 102 are improved.

[0087] The first fan air outlet 106 also defines a first
fan blowing axis b1 along which air is blown out of the
firstfan 102. The exhaust air outlet 20 defines a first cas-
ing blowing axis 01 along which air flowing through said
exhaust flow circuit 21 is blown through said exhaust air
outlet 20.

[0088] The first fan 102 is further oriented such that
the first fan blowing axis b1 is tilted with regard to said
casing blowing axis 01 such that air flowing between said
first fan air outlet 106 and said exhaust air outlet 20 has
a benttrajectory. In other words, the first fan blowing axis
b1 is tilted with regard to said casing blowing axis o1 with
a second tilt angle a2. In doing so, the first fan 102 is
oriented with a double tilt with regard to the known dual
flow ventilation units which have the fan air outlet per-
pendicular to exhaust air exit opening 50 and the fan air
outlet aligned with exhaust air outlet 20. Hence, the first
fan 102 is oriented with a tilt along two axes. More gen-
erally, the first fan 102 is tilted along at least one axis,
preferably at least two axes, with the first fan air inlet 108
oriented towards the exhaust air exit opening 50.
[0089] This bent trajectory allows a smooth transition
ofthe airflow from the first fan 102 to the exhaust air outlet
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20 while ensuring the orientation of the first fan air inlet
108 with regard to the thermal exchanger 42.

[0090] The dual flow ventilation unit 10 further com-
prises a vent connector 112 disposed between the ex-
haust air outlet 20 and the first fan air outlet 106. This
vent connector 112 forms an elbow extending along said
bent trajectory.

[0091] The vent connector 112 comprises a first con-
nection part 114 for securing the first fan air outlet 106
to said vent connector 112. The vent connector 112 fur-
ther comprises a second connection part 116 for con-
necting the vent connector 112 to the exhaust air outlet
20. The first connection part 114 is tilted with regard to
the second connection part 116 with the second tilt angle
a2. This vent connector 112 allows the first fan air outlet
106 to misaligned with regard to exhaust air outlet 20. It
allows to tilt the first fan 102 while maintaining the orien-
tation of the exhaust air outlet 20. Particularly, it allows
to keep the casing blowing axis o1 perpendicular to the
main direction A of the casing A. The geometry of the
casing 12 can thus be kept simple and practical to use
for an installer.

[0092] As shown on figures 10 and 11, the first con-
nection part 114 may be a truncated cylinder with a front
face 115 intended to be oriented towards the first fan air
outlet 106 when the vent connector 112 is connected to
the first fan 102. An indexing element 117 may be pro-
vided to the first connection part 114 to set the orientation
of the vent connector 112 with regard to the first fan 102.
The second connection part 116 may be a portion of a
cylinder configured to fit the exhaust air outlet 20 when
the vent connector 112 is connected to the first fan 102.
[0093] The dual flow ventilation unit 10 further com-
prises a locking ring 116 configured to fit around the sec-
ond connection part of the vent connector and lock the
vent connector 112 with regard to a wall of the casing.
The locking ring 116 may be secured to the casing by a
snap-fit connection or a magnetic connection.

[0094] As described above, the ventilation means 100
further comprise a second fan 104 disposed within the
fresh air channel 17. Particularly, the second fan 104 is
disposed between the fresh air exit opening 46 and the
fresh air outlet 16.

[0095] All the features described in relation with the
first fan 102 also apply to the second fan 104 the fresh
air exit opening 46 and the fresh air outlet 16. Particularly,
the second fan 104 comprises a second fan air inlet 110
for sucking air through the fresh flow circuit 17 and a
second fan air outlet 112 connected to the fresh air outlet
16 for blowing air through said fresh air outlet 16.
[0096] The second fan air inlet 110 is at least partially
oriented towards said fresh air exit opening 46. The same
advantages as those described above for the first fan
102 are obtained with the second fan 104.

[0097] Said first 102 and second 104 fans are oriented
so that the first fan air inlet 108 of said first fan 102 faces
said first main wall 22 and the second fan air inlet 110
said second fan 104 faces said second main wall 24. The
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orientation of the first 102 and second 104 fans is thus
reversed with each other to be able to keep the arrange-
ment in the form of an X of the casing 12.

[0098] The second fan airinlet 110 is at least partially
oriented towards said fresh air exit opening 46. By "at
least partially oriented towards said fresh air exit opening
46", it means that the second fan air inlet 110 tends to at
least partially face the fresh air exit opening 46 with re-
gard to a referential position of the second fan air inlet
110 wherein the second fan air inlet 110 is oriented per-
pendicularly to the fresh air exit opening 46. In other
words, the second fan 104 is oriented so that the second
fan air inlet 110 is not perpendicular to the fresh air exit
opening 46, as the known dual flow ventilation units.
[0099] As shown on figures 7, 8 and 9, the second fan
air inlet 110 defines a second fan sucking axis s2 along
which air is sucked from the fresh flow circuit 17. The
fresh air exit opening 46 defines a second exchanger
blowing axis e2 along which air flows through said fresh
air exit opening 46.

[0100] The second fan 104 is oriented such that the
second fan sucking axis s2 is tilted with regard to a di-
rection perpendicular to the second exchanger blowing
axis e2 with a first tilt angle a1 between the fan sucking
axis s2 and said direction being lower than 90°. In other
words, the second fan 104 is oriented so that the second
fan sucking axis s2 is not perpendicular to the second
exchanger blowing axis e2, as the known dual flow ven-
tilation units.

[0101] The second exchanger blowing axis e2 may ex-
tend perpendicularly to the main direction A of the casing
12. Hence, in this embodiment, the second fan sucking
axis s2 is tilted with said first tilt angle a1 with regard with
regard to the main direction A.

[0102] This first tilt angle a1 between the fan sucking
axis s2 and said direction perpendicular to the second
exchanger blowing axis e2 may be lower than 60°. This
greater first tilt angle a1 further reduces pressure loss et
thus improves the efficiency of the second fan 104. More
generally, the advantages described above with regard
to the tilted orientation of the second fan 104 are im-
proved.

[0103] The second fan air outlet 112 also defines a
second fan blowing axis b2 along which air is blown out
of the second fan 104. The fresh air outlet 16 defines a
second casing blowing axis 02 along which air flowing
through said fresh flow circuit 17 is blown through said
fresh air outlet 16.

[0104] Thesecond fan 104 is further oriented such that
the second fan blowing axis b2 is tilted with regard to
said second casing blowing axis 02 such that air flowing
between said second fan air outlet 112 and said fresh air
outlet 16 has a benttrajectory. In other words, the second
fan blowing axis b2 is tilted with regard to said second
casing blowing axis 02 with a second tilt angle a2. In
doing so, the second fan 104 is oriented with a double
tilt with regard to the known dual flow ventilation units
which have the fan air outlet perpendicular to fresh air
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exit opening 46 and the fan air outlet aligned with fresh
air outlet 16. Hence, the second fan 104 is oriented with
a tilt along two axes. More generally, the second fan 104
is tilted along at least one axis, preferably at least two
axes, with the second fan air inlet 110 oriented towards
the fresh air exit opening 46.

[0105] This bent trajectory allows a smooth transition
of the airflow from the second fan 104 to the fresh air
outlet 16 while ensuring the orientation of the second fan
air inlet 110 with regard to the thermal exchanger 42.
[0106] The second fan 104 is also connected to the
fresh air outlet 16 with a vent connector 112 disposed
between the fresh air outlet 16 and the second fan air
outlet 112. This vent connector 112 forms an elbow ex-
tending along said bent trajectory.

[0107] Inapreferred embodiment, said firsts1and sec-
ond s2 fan sucking axes are parallel to each other to have
asymmetric arrangement of the first 102 and second 104
fans.

[0108] As shown on figure 2, the second main wall 24
and said plurality of lateral walls 26 form a first 120 and
a second 122 fan cavities for respectively receiving said
first 102 and second 104 fans.

[0109] Thefirstfan cavity 120 has dimensions allowing
to remove the first fan 102 from said first fan cavity 120
without removing said thermal exchanger 42. Hence, the
first fan 102 may be installed into or removed from said
firstfan cavity 120 only by removing the first main wall 22.
[0110] The second fan cavity 122 has dimensions al-
lowing to remove the second fan 104 from said second
fan cavity 122 through a cavity receiving said thermal
exchanger 42. Hence, the second fan 104 may be in-
stalled into or removed from said second fan cavity 122
by only removing the first main wall 22 and the thermal
exchanger 42. Furthermore, there is no need to reach
each side (the first and second main walls) of the casing
12 to install or remove the fans to or from the casing 12.
[0111] As shown on figure 2, said second main wall 24
and at least one lateral wall 26 form at least one first
receiving surface 118 for receiving a first front surface
(not shown) of the first fan 102. This first front surface is
disposed at the opposite of the first fan inlet 108 with
regard to the body of the first fan 102. Said at least one
firstreceiving surface 118 is atleast partially complemen-
tary shaped with the front surface of the first fan 102.
Preferably, this at least one first receiving surface 118 is
fully complementary shaped with the front surface of the
first fan 102.

[0112] The atleast one first receiving surface 118 and
the vent connector 112 contribute at supporting the first
fan 102 and maintaining the orientation thereof.

[0113] Similarly, said second main wall 24 and at least
one lateral wall 26 form at least one second receiving
surface (not shown) for receiving a second front surface
(not shown) of the second fan 104. This second front
surface is disposed at the opposite of the second faninlet
110 with regard to the body of the second fan 104. Said
at least one second receiving surface is at least partially
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complementary shaped with the second front surface of
the second fan 104. Preferably, this at least one second
receiving surface is fully complementary shaped with the
second front surface of the second fan 104.

[0114] The at least one second receiving surface and
the vent connector 112 contribute at supporting the sec-
ond fan 104 and maintaining the orientation thereof.
[0115] No securing means are provided between the
second main wall 24 and the first 102 or second 104 fans.
Hence, the first 102 and second 104 fan are secured to
the casing 12 only by the connection between the first
fan air outlet 106 and the exhaust air outlet 20, for the
first fan 102, and between the second fan air outlet 112
and the fresh air outlet 16, for the second fan 104. This
facilitates the installing and removing operations of the
first 102 and second 104 fans.

Claims

1. Dual-flow ventilation unit (10) for extracting exhaust
air from at least one room and blowing fresh air into
said at least one room, said dual-flow ventilation unit
(10) having a casing (12) comprising a first and a
second main walls (22, 24) opposite each other and
a plurality of lateral walls (26, 28) extending between
said first and second main walls, said casing com-
prising:

- a thermal exchanger (42),

- afirst (21) and a second (17) flow circuits ex-
tending at least partially through the thermal ex-
changer (42) to transfer heat from air flowing
through one of said first (21) and second (17)
flow circuits to air flowing through the other one
among said first (21) and second (17) flow cir-
cuits, said first flow circuit (21) comprising a cas-
ing air outlet formed through the casing (12),

- ventilation means for moving air through said
first and second flow circuits, said ventilation
means comprising afan comprising afanairinlet
for sucking air through the first flow circuit and
afan air outlet connected to said casing air outlet
for blowing air through said casing air outlet, said
fan being disposed between said casing air out-
let and an exchanger air outlet of the thermal
exchanger,

characterized in that said fan air inlet is at least
partially oriented towards said exchanger air outlet.

2. Dual flow ventilation unit (10) according to claim 1,
wherein said fan air inlet defines a fan sucking axis
(s1) along which air is sucked from the second flow
circuit (21), said exchanger air outlet defining an ex-
changer blowing axis (e1) along which air flows
through said exchanger air outlet, said fan being ori-
ented such that the fan sucking axis (s1) is tilted with
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10

10.

regard to a direction perpendicular to the exchanger
blowing axis (e1) with a tilt angle between the fan
sucking axis (s1) and said direction being lower than
90°.

Dual flow ventilation unit (10) according to claim 1
or 2, wherein said tilt angle between the fan sucking
axis (s1) and said direction is lower than 60°.

Dual flow ventilation unit (10) according any one of
claims 1 to 3, wherein said fan air outlet defines a
fan blowing axis (b1) along which air is blown out of
the fan, said casing air outlet defining a casing blow-
ing axis (01) along which air flowing through said
second flow circuit (21) is blown through said casing
air outlet, said fan being further oriented such that
fan blowing axis (b1) is tilted with regard to said cas-
ing blowing axis (01) such that air flowing between
said fan air outlet and said casing air outlet has a
bent trajectory.

Dual flow ventilation unit (10) according to claim 4,
further comprising a vent connector disposed be-
tween the casing air outlet and the fan air outlet, said
vent connector forming an elbow extending along
said bent trajectory.

Dual flow ventilation unit (10) according to claim 5,
wherein said vent connector comprises a first con-
nection part for securing the fan air outlet to said vent
connector and a second connection partfor connect-
ing the vent connector to the casing air outlet.

Dual flow ventilation unit (10) according to claim 6,
further comprising a locking ring configured to fit
around the second connection part of the vent con-
nector and lock the vent connector with regard to a
wall of the casing.

Dual flow ventilation unit (10) according to any one
of the preceding claims, wherein the casing compris-
es at least one main wall (22, 24) configured to re-
ceive and contact a front surface of the fan, said fan
being secured to the casing (12) only by the connec-
tion between the fan air outlet and the casing air out-
let.

Dual flow ventilation unit (10) according to any one
of the preceding claims, wherein said at least one
main wall having at least one receiving surface for
receiving the front surface of the fan, said receiving
surface being at least complementary shaped with
the front surface of the fan.

Dual flow ventilation unit (10) according to any one
of the preceding claims, wherein one of said firstand
second mainwalls (22, 24) and said plurality of lateral
walls (26) form at least one fan cavity for receiving
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said fan between said exchanger air outlet and said
casing air outlet, said fan cavity having dimensions
allowing to remove said fan from said fan cavity with-
out removing said thermal exchanger.

Dual flow ventilation unit (10) according to any one
of the preceding claims, wherein said fan corre-
sponds to a first fan of the ventilation means, said
fan air inlet and outlet corresponding to a first fan air
inlet and a first fan air outlet, said first fan being dis-
posed between a first casing air outlet and a first
exchanger air outlet of the thermal exchanger, said
ventilation means comprising a second fan having a
second fan air inlet for sucking air through the first
flow circuit (17)and a second fan air outlet connected
to a second casing air outlet for blowing air through
said second casing air outlet, said second fan being
disposed between said second casing air outlet and
a second exchanger air outlet of the thermal ex-
changer, said second fan air inlet being at least par-
tially oriented towards said second exchanger air
outlet.

Dual flow ventilation unit (10) according to claim 10,
wherein said second fan air inlet defines a second
fan sucking axis (s2) along which air is sucked from
the first flow circuit (17), said second exchanger air
outlet defining a second exchanger blowing axis (e2)
along which air flows through said second exchanger
air outlet, said second fan being oriented such that
the second fan sucking axis (s2) is tilted with regard
to a direction perpendicular to the second exchanger
blowing axis (e2) with a tilt angle between the second
fan sucking axis (s2) and said direction being lower
than 90°.

Dual flow ventilation unit according to claim 10 or 11,
wherein said first and second fans are oriented so
that said first fan faces said first main wall (22) and
said second fan faces said second main wall (24).

Dual flow ventilation unit (10) according to any one
of claims 10 to 12 in combination with claim 2, where-
in said fan sucking axis (s1) defined by said first fan
air inlet corresponds to a first fan sucking axis (s1),
saidfirst (s1) and second (s2) fan sucking axes being
parallel to each other.

Dual flow ventilation unit (10) according to any one
of the preceding claims, wherein said at least one
fan cavity comprises a first fan cavity for receiving
said first fan between said first exchanger air outlet
and said first casing air outlet, said at least one fan
cavity comprises a second fan cavity for receiving
said second fan between said second exchanger air
outlet and said second casing air outlet, said second
fan cavity being arranged to allow said second fan
to be removed from said second fan cavity through
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1"

16.

17.

20

an exchanger cavity formed by said casing for re-
ceiving said thermal exchanger.

Method for installing a dual flow ventilation unit (10)
according to any one of the preceding claims, com-
prising the steps of:

- removing said first main wall,

- disposing the fan into the casing (12) between
said casing air outlet and said exchanger air out-
let,

- securing the fan to said casing air outlet so that
said fan air inlet is at least partially oriented to-
wards said exchanger air outlet.

Method according to claim 16 in combination with 5,
wherein said securing step comprises:

- connecting said fan air outlet to said vent con-
nector,

- connecting said vent connector to said casing
air outlet,

- locking said vent connector to said casing to
secure said fan with regard to the casing without
securing said fan to said main wall.
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