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(57) Abstract: The invention relates to a ventilation unit (1) for providing supply air (SA), preferably outside air (OA) or fresh air, to
an apartment or parts thereof and for removing return air (RA), preferably exhaust air (EA) or used air, from said apartment or parts
thereof. The ventilation unit comprises a bypass valve (BV; BV') having a plurality of elongate members (EM; EM') extending across
a bypass duct and arranged in parallel next to each other, thus forming an arrangement of a plurality of elongate members next to each
other as a one-clongate-member-thick layer. At least some elongate members (EM; EM') of said plurality of elongate members (EM;
EM") are rotatably mounted around an axis of rotation (AR) parallel or identical to a longitudinal axis (LA) of said elongate members
(EM; EM"). At least some elongate members (EM; EM') are rotatable between a first rotational position or closed position (CP) and

a second rotational position or open position (OP).
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Compact heat recovery ventilation unit with bypass

The present invention relates to a ventilation unit for providing supply air, preferably outside air or
fresh air, to an apartment or parts thereof and for removing return air, preferably exhaust air or used

air, from said apartment or parts thereof.

Heat recovery ventilation units have been used for many years in ventilation systems to recover heat
from exhaust air exiting a house or an apartment to the surrounding atmosphere. A heat exchanger
is used to transfer heat from the exhaust air exiting the house or the apartment to the outside air
entering the house or the apartment. Such ventilation systems comprise an arrangement of ducts
for transporting air between selected rooms of an apartment (or house) and the surrounding
atmosphere. More precisely, such heat recovery ventilation systems comprise ducts collecting
return air (used air) from the rooms, ducts for distributing supply air (fresh air) to the rooms on the
one hand, and ducts for transporting exhaust air from the apartment to the atmosphere and ducts
for transporting outside air from the atmosphere to the apartment. A heat recovery ventilation unit
is located at a crossing point at which the ducts of these four air types meet. Consequently, such
heat recovery ventilation units comprise a supply air outlet, a return air inlet, an exhaust air outlet,

an outside air inlet and a heat exchanger inside the unit.

It is an object of the invention to provide a heat recovery ventilation unit which, on the one hand, is
compact and which, on the other hand, still allows enough air throughput without requiring too
much energy for driving the ventilators in the unit and thus, without creating too much air flow

noise.

This object is achieved by a ventilation unit for providing supply air, preferably outside air (fresh air),
to an apartment or parts thereof and for removing return air, preferably exhaust air (used air), from
said apartment or parts thereof, said ventilation unit comprising:

a supply air outlet for establishing supply air flow communication with said apartment;

a return air inlet for establishing return air flow communication with said apartment;

an exhaust air outlet for establishing exhaust air flow communication with the atmosphere;

an outside air inlet for establishing outside air flow communication with the atmosphere;

a heat exchanger having first air flow passages and second air flow passages for transferring heat
energy from return air entering said first air flow passages and exhaust air leaving said first air flow
passages on the one hand, to outside air entering said second air flow passages and supply air leaving
said second air flow passages on the other hand;

a first ventilator/fan at a first location within the ventilation unit, for transporting air through a first
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air flow path starting at said return air inlet, passing through said first air flow passages in the heat
exchanger and ending at said exhaust air outlet;

a second ventilator/fan at a second location within the ventilation unit, for transporting air through a
second air flow path starting at said outside air inlet, passing through said second air flow passages in
the heat exchanger and ending at said supply air outlet;

a bypass duct forming a third air flow path around said heat exchanger; and

a bypass valve arranged in said bypass duct for controlling air flow through said bypass duct,
characterized in that

said bypass valve comprises a plurality of elongate members extending across said bypass duct and
arranged in parallel next to each other, thus forming an arrangement of a plurality of elongate
members next to each other as a one-elongate-member-thick layer;

at least some elongate members of said plurality of elongate members being rotatably mounted
around an axis of rotation parallel to a longitudinal axis of said elongate member;

wherein said at least some elongate members are rotatable between

a first rotational position (or closed position) where said plurality of elongate members provides a
maximum or infinite flow resistance to air flowing through said bypass duct, and

a second rotational position (or open position) where said plurality of elongate members provides a

minimum flow resistance to air flowing through said bypass duct.

As a result, due to the bypass valve being composed of a plurality of elongate members at least some
of which are rotatable between a closed position with close-to-zero or zero air flow and an open
position with normal bypass air flow, the bypass valve does not require a lot of space along the air
flow direction when it transitions from its closed state to its open state. This is due to the fact that
the radial dimension, i.e. the dimension orthogonal to the axis of rotation, of an individual elongate
member is much smaller than the corresponding radial dimension of a valve having only one flap

which is rotated when opening or closing the valve.

The first rotational position or closed position corresponds to a state where adjacent elongate
members engage each other and provide a sealing function with low to zero air flow between

adjacent elongate elements engaging each other.

The second rotational position or open position corresponds to a state where adjacent elongate
members do not engage each other and do not provide any sealing function between adjacent

elongate elements.

Preferably, a radial dimension of an elongate member from its axis of rotation to its surface varies as

a function of angular direction (azimuth angle) within a plane orthogonal to said axis of rotation, thus
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defining angular directions with maximum radial dimension and angular directions with minimal
radial dimensions. As a result, the first rotational position or closed position of an elongate member
is provided by having its maximum radial dimension extend in a direction orthogonal the overall flow
direction, thus causing maximum to infinite flow resistance, while the second rotational position or
closed position of an elongate member is provided by having its minimal radial dimension extend in a

direction orthogonal the overall flow direction, thus causing minimum flow resistance.

A radial dimension of an elongate member from its axis of rotation to its surface may vary as a
function of axial location along said axis of rotation. For instance, angular directions with maximum
radial dimension and angular directions with minimum radial dimension may alternate along the

axial extension of an elongate member.

Preferably, at least a portion of an elongate member is made of an elastomer material. This helps

improve the sealing function between adjacent elongate members engaging each other.

Preferably, an elongate member is made of an elastomer material at its radially outermost locations.
It is at these radially outermost locations where an elongate member engages an adjacent elongate

member. Such sealing engagement by is achieved by rotating the elongate member. By doing so, the
radially outermost locations of the elongate member will first contact the adjacent elongate member

and then elastically deform, thus creating a very good seal between adjacent elongate members.

The plurality of elongate members arranged in parallel next to each other may alternately comprise
elongate members of a first type and elongate members of a second type. The elongate members of
the first type may be elongate members rotatable around their longitudinal axis while the elongate
members of the second type may be stationary elongate members which are fixedly mounted and
not rotatable. The second type stationary elongate members may have a cross-sectional profile
making them more rigid against bending in the air flow direction through the bypass valve than the
first type stationary elongate members. As a result, the rigidity of the plurality of first type and
second type elongate members of the bypass valve in their closed position is increased, thus

minimizing any bending of the elongate members when exposed to a pressure difference.

Preferably, the first type of elongate members comprises formations of a first type at its radially
outermost locations and that the second type of elongate members comprises formations of a
second type at their radially outermost locations, said formations of a first type and said formations
of a second type being complementary to each other. As a result, when sealing engagement is
achieved by rotating at least one of two adjacent elongate members towards the first rotational
position or closed position, these complementary formations combine, thus contributing to the

sealing function.
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Preferably, the first type of elongate members is made of an elastomer material at least at its radially
outermost locations and the second type of elongate members is made of a non-elastomer material
at least at their radially outermost locations. As a result, when sealing engagement is achieved by
rotating at least one of two adjacent elongate members towards the first rotational position or
closed position, elastomer material portions and non-elastomer material portions engage, thus

contributing to the sealing function.

Preferably, the elongate members comprise a formation of a first type at a first radially outermost
location and a formation of a second type at a second radially outermost location, said formation of a

first type and said formation of a second type being diametrically opposite to each other.

Preferably, the elongate members comprise a formation of a first type at a first radially outermost
location and a formation of a second type at a second radially outermost location, said formation of a

first type and said formation of a second type being complementary to each other.

In a preferred embodiment, an elongate member comprises a first angular direction with a first
maximum radial dimension and a second angular direction with a second maximum radial dimension,
the first angular direction and the second angular direction differing by 180°, i.e. the first maximum
radial dimension and the second maximum radial dimension are diametrically opposite to each other
with respect to the longitudinal axis of rotation of the elongate member. Preferably, all elongate
members comprise a first angular direction with a first maximum radial dimension and a second
angular direction with a second maximum radial dimension. As a result, when the elongate member
or all elongate members are in their first rotational position or closed position, the first and second
angular directions with the maximum radial dimensions of the elongate members extend in a
direction orthogonal to the air flow direction along the bypass duct, thus contributing to the sealing

function.

The elongate members may be lamellae or slats or louvers.

The lamellae or slats or louvers, in their closed position, may have an overlap between 5% and 50%
of their maximum radial dimension with adjacent lamellae or slots or louvers. Alternatively, the
lamellae or slats or louvers, in their closed position, may have an overlap between 50% and 100% of
their maximum radial dimension with adjacent lamellae or slots or louvers. The first version requires
a somewhat smaller number of elongate members for constituting a bypass valve than the second
version. In contrast, the second version may be stronger and provide a better sealing function that

the first version.
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The lamellae may have a lentil-shaped cross-section. Such lentil-shaped cross sections provide
enough rigidity close to the axis of rotation, thus preventing unwanted bending. In addition, they
lend themselves to good sealing between adjacent elongate members in their first rotational position
or closed position, especially with some elastomer material portion at their radially outermost
portions, and their air flow resistance and noise generating potential are quite low when they are in

their second rotational position or open position.

Alternatively, the lamellae may have an S-shaped cross-section or a Z-shaped cross-section. The
curved portions and the fold lines of the S-shaped cross-section and Z-shaped cross-section,
respectively, have a rigidifying effect so that relatively thin sheet material, to be bent or folded into
the S-shape or Z-shape, can be used. In addition, they too lend themselves to good sealing between
adjacent elongate members in their first rotational position or closed position, especially with some

elastomer material portion at their radially outermost portions.

Preferably, the elongate members arranged in parallel next to each other and forming an
arrangement of a plurality of elongate members next to each other as a one-elongate-member-thick
layer are rotatably supported in a frame. The frame provides the arrangement of elongate members

of the bypass valve with sufficient strength.

Preferably, the elongate members have a first bearing formation at their first longitudinal end a
second bearing formation at their second longitudinal end, the first bearing formation being
rotatably supported in a third bearing formation in a first portion of the frame and complementary to
the first bearing formation, and the second bearing formation being rotatably supported in a fourth
bearing formation in a second portion of the frame and complementary to the second bearing

formation, and the first portion and the second portion of the frame being opposite to each other.

Preferably, the frame is a rectangular frame with a first straight frame portion, a second straight

frame portion, a third straight frame portion and a fourth straight frame portion.

Preferably, a drive motor (DM) drivingly connected to the elongate members is attached to the

frame (2).

Preferably, the drive motor (DM) is drivingly connected to the elongate members via a mechanical

power train.

The drive motor may be a motor with a rotatable output shaft that can be rotated to and stopped at

any rotational (angular) position within a given angular range.
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The drive motor may be a motor with a linearly reciprocable output shaft that can be translated to

and stopped at any translational (linear) position within a given linear range.
Instead of a drive motor, a simple drive activator may be used.

The drive activator may be a switch-type activator with a rotatable output shaft that can be rotated

between a first rotational end position and a second rotational end position.

The drive activator may be a switch-type activator with a linearly reciprocable output shaft that can

be reciprocated between a first translational end position and a second translational end position.
The mechanical power train may be a rack and pinion drive, a worm gear drive or a belt drive, etc.

The first air flow path with outbound air flow starts at the return air inlet, passes through the first air

flow passages in the heat exchanger and ends at the exhaust air outlet.

The second air flow path with inbound air flow starts at the outside air inlet, passes through the

second air flow passages in the heat exchanger and ends at the supply air outlet.

Preferably, the first ventilator/fan is arranged in the first air flow path downstream of the heat

exchanger, i.e. between the heat exchanger and the exhaust air outlet.

Preferably, the second ventilator/fan is arranged in the second air flow path downstream of the heat

exchanger, i.e. between the heat exchanger and the supply air outlet.

This arrangement of the ventilators with respect to the heat exchanger prevents dust particles from
the outside air / atmosphere from entering the apartment or parts thereof. Also, it prevents the heat
exchanger and the ventilators/fans from being exposed to dust particles, thus reducing their wear

and increasing their lifetime.

Preferably, the air flow cross section of the return air inlet and the air flow cross section of the
outside air inlet are greater than the air flow cross section of the supply air outlet and the air flow

cross section of the exhaust air outlet.

Preferably, the bypass duct forming a third air flow path around the heat exchanger comprises two

separate flow paths symmetrically bypassing the heat exchanger.

Preferably, the bypass valve can be moved from a first valve position corresponding to the first
rotational position or closed position of the plurality of elongate members, allowing return air to pass
through the heat exchanger along the outbound first air flow path and allowing outside air to pass

through the heat exchanger along the inbound second air flow path, to a second valve position
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corresponding to the second rotational position or open position of the plurality of elongate

members, allowing return air and outside air to bypass the heat exchanger.

Preferably, the bypass valve is associated to a valve drive unit acting on the bypass valve, and
wherein the valve drive unit is located inside the ventilation unit at a central location halfway in

between the first air flow path and the second air flow path.

Preferably, the air flow cross section of the return air inlet and the air flow cross section of the
outside air inlet are greater than the air flow cross section of the supply air outlet and the air flow
cross section of the exhaust air outlet. Given the fact that the return air duct portions and the
outside air duct portions are driven in suction mode with respect to atmospheric pressure, the
greater cross sections in these duct portions minimize overall pressure drop in the first air flow path
driven by the first ventilator, on the one hand, and overall pressure drop in the second air flow path
driven by the second ventilator, on the other hand. This improves the performance of the unit with

respect to air throughput (increased) and noise generation (reduced).

Preferably, the bypass duct forming a third air flow path around the heat exchanger comprises two
separate flow paths symmetrically bypassing the heat exchanger. Again, this improves the

performance of the unit with respect to air throughput and noise generation.

Preferably, the bypass valve is associated to a valve drive unit acting on the bypass valve, and
wherein the valve drive unit is located inside the ventilation unit at a central location halfway in
between the first air flow path and the second air flow path. This contributes to the compactness of

the unit.

Preferably, at least a major portion, preferably at least 80%, of the entire length of each of the
internal air flow ducts of the ventilation unit are of substantially rectangular flow cross section. Due
to the rectangular cross sections of the internal air flow ducts, the ducts can be arranged in a very
compact manner within the housing of the heat recovery ventilation unit of the invention, thus
allowing relatively large duct cross sections within a minimum of equipment space. As aresult, a
very compact heat recovery ventilation unit is achieved without reducing the performance with

respect to air throughput and noise generation.
Brief description of the drawings:

Fig. 1 is a top view or bottom view of an embodiment of the heat recovery ventilation unit according

to the invention with a housing wall removed.
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Fig. 2 is a perspective view of the embodiment of the heat recovery ventilation unit according to the

invention with a housing wall removed.

Fig. 3 is a perspective view of a first variant of a component included in the embodiment of the heat

recovery ventilation unit according to the invention.

Fig. 4 is a top view of the first variant of the component shown in Fig. 3.

Fig. 5 is a sectional view of section C-C in Fig. 4.

Fig. 6 is an enlarged view of detail D shown in Fig. 5.

Fig. 7 is a perspective view of a second variant of a component included in the embodiment of the

heat recovery ventilation unit according to the invention.

Fig. 8 is a top view of the second variant of the component shown in Fig. 7.

Fig. 9 is a sectional view of section C-C in Fig. 8.

Fig. 10 is a perspective view of a portion of the second variant of the component shown in Fig. 7.

Fig. 11 is an enlarged view of detail D shown in Fig. 10.

Fig. 12 is a perspective view of a third variant of a component included in the embodiment of the

heat recovery ventilation unit according to the invention.

Fig. 13 is a top view of a fourth variant of a component included in the embodiment of the heat

recovery ventilation unit according to the invention.

Fig. 14 is a cross-sectional view of a fifth variant of a component included in the embodiment of the

heat recovery ventilation unit according to the invention.

Fig. 15 is a cross-sectional view of a sixth variant of a component included in the embodiment of the

heat recovery ventilation unit according to the invention.

Fig. 16 is a cross-sectional view of a seventh variant of a component included in the embodiment of

the heat recovery ventilation unit according to the invention.
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List of reference signs

1 ventilation unit
RA return air
EA exhaust air

OA outside air

SA supply air

RAI return air inlet

EAO  exhaust air outlet

OAl outside air inlet

SAO  supply air outlet

AFP1 first air flow path (within unit, RAI2 EAQ)
AFP2  second air flow path (within unit, OAI>SAQ)
AFPP1 first air flow passages (within heat exchanger), part of AFP1
AFPP2 second air flow passages (within heat exchanger), part of AFP2
V1 first ventilator/fan

V2 second ventilator/fan

BV bypass valve (first variant)

BV’ bypass valve (second variant)

EM elongate member (first variant)

EM’  elongate member (second variant)

EM”  elongate member (third variant)

EM”’ elongate member (fourth variant)

EM*  elongate member (fifth variant)

EM** elongate member (sixth variant)

EM*** elongate member (seventh variant)

LA longitudinal axis
AR axis of rotation
OP open position
CP closed position

DM drive motor

Rmax ~ maximum radial dimension
Rmin minimum radial dimension
G1 formation of a first type
G2 formation of a first type

2 frame of bypass valve
2a frame portion
2b frame portion
2c frame portion
2d frame portion
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Claims

1. Aventilation unit (1) for providing supply air (SA), preferably outside air (OA) or fresh air, to an
apartment or parts thereof and for removing return air (RA), preferably exhaust air (EA) or used air,
from said apartment or parts thereof, said ventilation unit (1) comprising:

a supply air outlet (SAQ) for establishing supply air flow communication with said apartment;

a return air inlet (RAI) for establishing return air flow communication with said apartment;

an exhaust air outlet (EAO) for establishing exhaust air flow communication with the atmosphere;
an outside air inlet (OAl) for establishing outside air flow communication with the atmosphere;

a heat exchanger (HEX) having first air flow passages (AFPP1) and second air flow passages (AFPP2)
for transferring heat energy from return air (RA) entering said first air flow passages (AFP1) and
exhaust air (EA) leaving said first air flow passages (AFP1) on the one hand, to outside air (OA)
entering said second air flow passages (AFP2) and supply air (SA) leaving said second air flow
passages (AFP2) on the other hand;

a first ventilator/fan (V1) at a first location within the ventilation unit (1), for transporting air through
a first air flow path (AFP1) starting at said return air inlet (RAl), passing through said first air flow
passages (AFPP1) in the heat exchanger (HEX) and ending at said exhaust air outlet (EAQ);

a second ventilator/fan (V2) at a second location within the ventilation unit (1), for transporting air
through a second air flow path (AFP2) starting at said outside air inlet (OAl), passing through said
second air flow passages (AFPP2) in the heat exchanger (HEX) and ending at said supply air outlet
(SAO);

a bypass duct forming a third air flow path around said heat exchanger (HEX); and

a bypass valve (BV; BV’) arranged in said bypass duct for controlling air flow through said bypass
duct,

characterized in that

said bypass valve (BV; BV’) comprises a plurality of elongate members (EM; EM’) extending across
said bypass duct and arranged in parallel next to each other, thus forming an arrangement of a
plurality of elongate members next to each other as a one-elongate-member-thick layer;

at least some elongate members (EM; EM’) of said plurality of elongate members (EM; EM’) being
rotatably mounted around an axis of rotation (AR) parallel or identical to a longitudinal axis (LA) of
said elongate members (EM; EM’);

wherein said at least some elongate members (EM; EM’) are rotatable between

a first rotational position or closed position (CP) where said plurality of elongate members (EM; EM’)
provides a maximum or infinite flow resistance to air flowing through said bypass duct, and

a second rotational position or open position (OP) where said plurality of elongate members (EM;

EM’) provides a minimum flow resistance to air flowing through said bypass duct.
10
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2. Aventilation unit according to claim 1, characterized in that a radial dimension R of an elongate
member (EM”’) from its axis of rotation (AR) to its surface varies as a function of angular direction
(azimuth angle) within a plane orthogonal to said axis of rotation (AR), thus defining angular
directions with maximum radial dimension (Rmax) and angular directions with minimal radial

dimensions (Rmin).

3. Aventilation unit according to claim 1 or 2, characterized in that a radial dimension R(x) of an
elongate member (EM’”’) from its axis of rotation (AR) to its surface varies as a function of axial

location x along said axis of rotation.

4. Aventilation unit according to any one of claims 1 to 3, characterized in that at least a portion (EL)

of an elongate member (EM*; EM***) is made of an elastomer material.

5. Aventilation unit according to claim 4, characterized in that an elongate member (EM*; EM***) is

made of an elastomer material (EL) at its radially outermost locations.

6. Aventilation unit according to any one of claims 1 to 5, characterized in that said plurality of
elongate members arranged in parallel next to each other alternately comprises elongate members

of a first type and elongate members of a second type.

7. Aventilation unit according to claim 6, characterized in that said first type of elongate members
comprises formations of a first type (G1) at its radially outermost locations and that said second type
of elongate members comprises formations of a second type (G2) at their radially outermost
locations, said formations of a first type and said formations of a second type being complementary

to each other.

8. Aventilation unit according to claim 6 or 7, characterized in that said first type of elongate
members is made of an elastomer material at least at its radially outermost locations and that said
second type of elongate members is made of a non-elastomer material at least at their radially

outermost locations.

9. Aventilation unit according to any one of claims 1 to 8, characterized in that said elongate
members comprise a formation of a first type (G1) at a first radially outermost location and a
formation of a second type (G2) at a second radially outermost locations, said formation of a first

type (G1) and said formation of a second type (G2) being diametrically opposite to each other.

10. A ventilation unit according to any one of claims 1 to 9, characterized in that said elongate

members comprise a formation of a first type (G1) at a first radially outermost location and a

11
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formation of a second type (G2) at a second radially outermost locations, said formation of a first

type (G1) and said formation of a second type (G2) being complementary to each other.

11. A ventilation unit according to any one of claims 2 to 10, characterized in that said elongate
member comprises a first angular direction with a first maximum radial dimension and a second
angular direction with a second maximum radial dimension, said first angular direction and said
second angular direction differing by 180° (first maximum radial dimension and second maximum

radial dimension being diametrically opposite to each other).

12. A ventilation unit according to claim 11, characterized in that said elongate members are

lamellae or slats or louvers.

13. A ventilation unit according to claim 12, characterized in that said lamellae or slats or louvers, in
their closed position, have an overlap between 5% and 50% of their maximum radial dimension with

adjacent lamellae or slots or louvers.

14. A ventilation unit according to claim 13, characterized in that said lamellae or slats or louvers, in
their closed position, have an overlap between 50% and 100% of their maximum radial dimension

with adjacent lamellae or slots or louvers.

15. A ventilation unit according to claim 14, characterized in that said lamellae (EM*) have a lentil-

shaped cross-section.

16. A ventilation unit according to claim 15, characterized in that said lamellae (EM**; EM***) have

an S-shaped or Z-shaped cross-section.

17. A ventilation unit according to any one of claims 1 to 16, characterized in that said elongate
members (EM; EM’) arranged in parallel next to each other and forming an arrangement of a
plurality of elongate members next to each other as a one-elongate-member-thick layer are rotatably

supported in a frame (2).

18. A ventilation unit according to claim 17, characterized in that each of said elongate members
(EM; EM’) have a first bearing formation at their first longitudinal end a second bearing formation at
their second longitudinal end, said first bearing formation being rotatably supported in a third
bearing formation in a first portion (2a) of said frame (2) and complementary to said first bearing
formation, and said second bearing formation being rotatably supported in a fourth bearing
formation in a second portion (2b) of said frame (2) and complementary to said second bearing
formation, said first portion (2a) and said second portion (2b) of said frame being opposite to each

other.
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19. A ventilation unit according to claim 17 or 18, characterized in that said frame (2) is a rectangular
frame with a first straight frame portion (2a), a second straight frame portion (2b), a third straight

frame portion (2c) and a fourth straight frame portion (2d).

20. A ventilation unit according to any one of claims 17 to 19, characterized in that a drive motor

(DM) drivingly connected to said elongate members (EM; EM’) is attached to said frame (2).

21. A ventilation unit according to claim 20, characterized in that said drive motor (DM) is drivingly

connected to said elongate members (EM; EM’) via a mechanical power train.

22. A ventilation unit according to any one of claims 1 to 21, characterized in that said first
ventilator/fan (V1) is arranged in said first air flow path (AFP1) downstream of the heat exchanger

(HEX) between said heat exchanger (HEX) and said exhaust air outlet (EAQ).

23. A ventilation unit according to any one of claims 1 to 22, characterized in that said second
ventilator/fan (V2) is arranged in said second air flow path (AFP2) downstream of the heat exchanger

between said heat exchanger (HEX) and said supply air outlet (SAOQ).

24. A ventilation unit according to any one of claims 1 to 23, characterized in that the air flow cross
section of said return air inlet and the air flow cross section of said outside air inlet are greater than
the air flow cross section of said supply air outlet and the air flow cross section of said exhaust air

outlet.

25. A ventilation unit according to any one of claims 1 to 24, characterized in that said bypass duct
forming a third air flow path around said heat exchanger comprises two separate flow paths

symmetrically bypassing said heat exchanger.

26. A ventilation unit according to any one of claims 1 to 25, characterized in that said bypass valve
can be moved from a first valve position allowing return air to pass through the heat exchanger along
said outbound first air flow path and allowing outside air to pass through the heat exchanger along
said inbound second air flow path, to a second valve position allowing return air outside air to bypass

the heat exchanger.

27. A ventilation unit according to any one of claims 1 to 26, characterized in that said bypass valve
is associated to a valve drive unit acting on said bypass valve, and wherein said valve drive unit is
located inside the ventilation unit at a central location halfway in between said first air flow path and

said second air flow path.

13
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28. A ventilation unit according to any one of claims 1 to 27, characterized in that at least a major
portion, preferably at least 80%, of the entire length of each of the internal air flow ducts of the

ventilation unit are of substantially rectangular flow cross section.

14



WO 2022/018017 PCT/EP2021/070130
1/5

Fig. 1

AFP1

AFPP2

OAl

P

EAO




PCT/EP2021/070130

WO 2022/018017

2/5

EM

EM




WO 2022/018017 PCT/EP2021/070130
3/5




WO 2022/018017 PCT/EP2021/070130
4/5

Fig. 12

Detail b
- G1
Detail a
! Rrmax
EMII
" Rmax
G2 EM
Detail b

G1



WO 2022/018017 PCT/EP2021/070130
5/5

Fig. 13

RA~

EL
Fig. 14 Fig. 15 Fig. 16
AR AR AR
EM**
EM***
M+ EL

EL



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2021/070130

A. CLASSIFICATION OF SUBJECT MATTER

INV. F24F12/00 F24F13/14
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

F24F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X DE 10 2008 038938 Al (KOBER AG [DE]) 1-5,
4 March 2010 (2010-03-04) 9-24,
26-28
A paragraphs [0001] - [0004], [0027] - 6-8,25
[0056]; figures 1-12
A EP 2 905 548 Al (NUAIRE LTD [GB]) 1-28
12 August 2015 (2015-08-12)
the whole document
A CN 211 011 801 U (ZIBO QIYU AIRCONDITION 1-28
ENERGY RECOVERY EQUIPMENT CO LTD)
14 July 2020 (2020-07-14)
the whole document
A EP 3 370 003 Al (MITSUBISHI ELECTRIC CORP 1-28
[JP]) 5 September 2018 (2018-09-05)
the whole document
_/ -

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

19 October 2021

Date of mailing of the international search report

27/10/2021

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Schwaiger, Bernd

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2021/070130
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 110 388 692 A (BLAUBERG ENV SYSTEMS 1-28

SUZHOU CO LTD)
29 October 2019 (2019-10-29)
the whole document

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2021/070130
Patent document Publication Patent family Publication
cited in search report date member(s) date
DE 102008038938 Al 04-03-2010  NONE
EP 2905548 Al 12-08-2015 EP 2905548 Al 12-08-2015
GB 2522629 A 05-08-2015
CN 211011801 U 14-07-2020  NONE
EP 3370003 Al 05-09-2018 (N 107923640 A 17-04-2018
EP 3370003 Al 05-09-2018
JP 6509360 B2 08-05-2019
JP W02017072903 Al 15-03-2018
WO 2017072903 Al 04-05-2017
CN 110388692 A 29-10-2019  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

