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[F1G. 1]

(57) Abstract: The present invention relates to a fuel cell stack
(100), including: an enclosure (120) having an interior space,and
a cell that is disposed in the interior space of the enclosure (120)
and that generates electrical energy; the enclosure (120) includ-
ing: an enclosure inlet for guiding air from the exterior of the
enclosure (120) to the interior space of the enclosure (120) and
an enclosure outlet for guiding air from the interior space of the
enclosure (120) to the exterior of the enclosure (120); wherein a
filter (130) for preventing foreign matter from being introduced
into the interior space of the enclosure (120) may be formed in
the enclosure inlet. It is thereby possible to prevent foreign mat-
ter from being introduced into the interior of the enclosure (120).
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[Description of the Invention]
[Title of the Invention]
Fuel cell stack and Vehicle with a fuel cell stack
[Technical Field of the Invention]

The present invention relates to a fuel cell stack, and, more
specifically, to a fuel cell stack capable of supplying electrical energy to
a vehicle. Furthermore, the invention also relates to a vehicle equipped with
such a fuel cell stack.

[Background of the Invention]

Generally, a fuel cell 1s a device that directly converts chemical
energy stored in a fuel into electrical energy by an electrochemical reaction.

These fuel cells are being applied to vehicles recently with the object
of reducing environmental pollution and resource depletion, and fuel cells
applied to a vehicle are formed into stacks of individual unit cells stacked
to generate the considerable potential required to drive the vehicle. In
other words, fuel cells applied to vehicles are formed into so-called fuel
cell stacks.

Referring to Republic of Korea Registered Patent Gazette No. 10-1610115,
a conventional fuel cell stack includes an enclosure (30) having an interior
space and a cell that is disposed in the interior space of the enclosure (30)

and that generates electrical energy; the cells are formed as a plurality,
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and the plurality of cells are stacked to form a unit stack module (10).

Additionally, in the enclosure are formed an enclosure inlet and an
enclosure outlet (31) for supplying and discharging air required for the
electrochemical reaction of the cell.

However, such a conventional fuel cell stack had the problem of foreign
matter being 1introduced 1into the interior of the enclosure. And the
conventional fuel cell stack had problems in that, due to the foreign matter,
the fuel cell stack would overheat, the performance and efficiency of the
fuel cell stack would fall, and short circuits would occur.

[Prior Art Documents]
[Patent Document]
Republic of Korea Registered Patent Gazette No. 10-1610115
[Summary of the Inventionl
[Problems To Be Solved]

Accordingly, the object of the present invention i1s to provide a fuel
cell stack capable of preventing foreign matter from being introduced into
the interior of an enclosure.

[Means for Solving the Problems]

To achieve the above—mentioned object, the present invention provides a

fuel cell stack including: an enclosure having an interior space, and a cell

that 1s disposed in the interior space of the enclosure and that generates
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electrical energy; the enclosure including: an enclosure inlet for guiding
air from the exterior of the enclosure to the interior space of the enclosure,
and an enclosure outlet for guiding air from the interior space of the
enclosure to the exterior of the enclosure; wherein a filter for preventing
foreign matter from being introduced into the interior space of the enclosure
is formed in the enclosure inlet.

The enclosure and filter may be formed such that the flow rate of air
entering the filter is less than or equal to a predetermined rate.

The enclosure and filter may be formed such that air 1s supplied
directly to the filter from the engine compartment of the vehicle.

The enclosure includes: a front surface facing towards the front of the
vehicle, a rear surface facing towards the rear of the vehicle, a side
surface facing towards the side of the vehicle, an upper surface facing
towards the top of the vehicle, and a lower surface facing towards the bottom
of the vehicle; the filter may be formed on any one of the rear surface, side
surface, upper surface, or lower surface of the enclosure.

The filter includes: a filter member covering the enclosure inlet, and
a filter cover covering the filter member; wherein the filter cover includes
a filter cover inlet for guiding air to the filter member, and the filter
cover inlet can communicate with the engine compartment .

The filter cover inlet may be formed so that at least part of the
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filter cover inlet 1s open 1n a direction different from the front of the
vehicle.

The filter cover may include a partition interposed between the filter
member and the filter cover inlet.

The partition may be formed so that air introduced into the filter
cover inlet collides with the partition and is then guided to the filter
member .

The enclosure outlet may communicate with the air cleaner of the
vehicle.

[Effects of the Invention]

A fuel cell stack according to the present invention includes: an
enclosure having an interior space, and a cell that 1s disposed in the
interior space of the enclosure and that generates electrical energy; the
enclosure including: an enclosure inlet for guiding air from the exterior of
the enclosure to the interior space of the enclosure, and an enclosure outlet
for guiding air from the interior space of the enclosure to the exterior of
the enclosure; wherein a filter for preventing foreign matter from being
introduced into the interior space of the enclosure may be formed in the
enclosure inlet. It 1s thereby possible to prevent foreign matter from being
introduced into the interior of the enclosure.

[Brief Description of the Drawingsl
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FIG. 1 1s a perspective view 1llustrating a fuel cell stack according
to an embodiment of the present invention,

FIG. 2 1s an exploded perspective view showing a filter in the fuel
cell stack of FIG. 1,

FIG. 3 1s a cross-sectional view along line A-A of FIG. 2.

[Specific Details for Implementation of the Invention]

A fuel cell stack according to the present invention i1s described in
detail below with reference to the attached drawings.

FIG. 1 1s a perspective view 1llustrating a fuel cell stack according
to an embodiment of the present invention, FIG. 2 is an exploded perspective
view showing a filter 1in the fuel cell stack of FIG. 1, and FIG. 3 1s a
cross—sectional view along line A-A of FIG. 2.

Referring to FIGs. 1 through 3, a fuel cell stack (100) according to an
embodiment of the present invention may include cells (not illustrated) for
generating electrical energy and an enclosure (120) for accommodating the
cells (not illustrated).

The cells (not illustrated) are formed as a plurality to generate the
considerable potential required to drive a vehicle, the plurality of cells
(not illustrated) are stacked to form a unit stack module, and the unit stack
module can be accommodated by the interior space of the enclosure (120).

The enclosure (120) so may include an enclosure inlet for guiding air
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from the exterior of the enclosure (120) to the interior space of the
enclosure (120) and an enclosure outlet for guiding air from the interior
space of the enclosure (120) to the exterior of the enclosure (120) as to
supply and discharge air required for the electrochemical reaction of the
cells (not illustrated).

A filter (130) for preventing foreign matter from being introduced into
the interior space of the enclosure (120) from the exterior of the enclosure
(120) may be formed in the enclosure inlet.

Here, a fuel cell stack (100) according to the present embodiment,
despite being equipped with the filter (130), may be formed so as to prevent
foreign matter from passing through the filter (130) and being introduced
into the interior space of the enclosure (120) due to the pressure of the air
passing through the filter (130). In other words, the enclosure (120) and the
filter (130) may be formed such that the flow rate of air entering the filter
(130) is slower than a predetermined rate.

The fuel cell stack (100) in the mounted state is arranged in an engine
compartment (not shown) of a vehicle (not shown). In figure 1 and 2 a X axis
or direction, a Y axis or direction and a 7Z axis or direction are depicted.
In the mounted state of the fuel cell stack (100) the X direction is parallel
to the longitudinal axis of the vehicle, the Y direction is parallel to the

cross or traverse axis of the vehicle, and the Z direction is parallel to the
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vertical axis of the vehicle.

Specifically, the fuel cell stack (100) according to the present
embodiment may be formed such that air 1s supplied directly to the filter
(130) from the engine compartment of the vehicle. In other words, the filter
(130) includes: a filter member (132) for covering the enclosure inlet, and a
filter cover (134) for covering the filter member (132), the filter cover
(134) includes a filter cover inlet (134a) for guiding air to the filter
member (132), and the filter cover inlet (134a) may communicate with the
engine compartment. The fuel cell stack (100) according to the present
embodiment is not formed so as to forcibly supply air to the filter (130) by
increasing the pressure of air on the upstream side of the filter (130) using
a separate blowing means (for example, air compressor, blower).

Additionally, the filter (130) may be disposed on a part not facing the
travel-induced wind of the vehicle. In other words, the enclosure (120)
includes a front surface (121) facing towards the front (+x axis direction in
figure) of the vehicle, a rear surface (122) facing towards the rear (-x axis
direction in figure) of the vehicle, a side surface (123) facing towards the
side (y axis direction in figure) of the vehicle, an upper surface (124)
facing towards the top (+z axis direction in figure) of the vehicle, and a
lower surface (125) facing towards the bottom (-z axis direction in figure)

of the vehicle; the filter (130) may be formed on any one of the rear surface
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(122), side surface (123), upper surface (124), or lower surface (125) of the
enclosure (120). In the present embodiment, the filter (130) may be formed on
a side surface (123) of the enclosure (120).

Additionally, the filter cover inlet (134a) may be formed such that at
least part of the filter cover inlet (134a) is open in a direction different
from the longitudinal axis of the vehicle or front (+x axis direction in
figure) of the vehicle. In the present embodiment, the filter cover inlet
(134a) is open towards the bottom of the vehicle (-z axis direction in
figure), and one end of the filter cover inlet (134a) may be formed to be
open towards the front (+x axis direction in figure) of the vehicle, and the
other end of the filter cover inlet (134a) may be formed to be open towards
the rear (-x axis direction in figure) of the vehicle.

Additionally, a partition (134b) interposed between the filter member
(132) and the filter cover inlet (134a) may be formed in the filter cover
(134).

The partition (134b) may be formed so that air introduced into the
filter cover inlet (134a) collides with the partition (134b) and is then
guided to the filter member (132).

Additionally, the enclosure outlet may communicate with the air cleaner

(200) of the vehicle.
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The operational effects of a fuel cell stack (100) according to the
present embodiment are described below.

In other words, in a fuel cell stack (100) according to the present
embodiment, hydrogen is separated into hydrogen ions and electrons at the
anode electrode of the cell (not illustrated), the separated hydrogen ions
are transferred to the cathode of the cell (not illustrated) through the
electrolyte membrane of the cell (not illustrated), hydrogen ions transferred
to the cathode combine with oxygen in the air supplied to the cell (not
illustrated) and with electrons flowing through an external conductor to
generate water and electrical energy, and the generated electrical energy can
be supplied to a driving part (for example, a motor) of the vehicle.

Here, the air required for the electrochemical reaction of the cell
(not illustrated) may be supplied to the interior space of the enclosure (120)
by the negative pressure of the air cleaner (200) and the air pressure inside
the engine compartment (pressure of the travel-induced wind of the vehicle).

Specifically, negative pressure 1s generated in the interior of the air
cleaner (200) when the vehicle is moving. Since the interior space of the
enclosure (120) is in communication with the air cleaner (200) through the
enclosure outlet, the air in the interior space of the enclosure (120) is
moved to the air cleaner (200) by the negative pressure of the air cleaner

(200), and a negative pressure can be generated in the interior space of the
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enclosure (120). Additionally, air can be supplied from the exterior of the
enclosure (120) to the interior space of the enclosure (120) through the
enclosure inlet by the negative pressure of the interior space of the
enclosure (120). The pressure inside the engine compartment is increased by
travel-induced wind of the vehicle when the vehicle 1s moving, and,
consequently, the air in the engine compartment can be supplied to the
interior space of the enclosure (120) through the enclosure inlet. In other
words, air can be supplied to the interior space of the enclosure (120) by
the pressure difference between the pressure of the engine compartment and
the negative pressure of the air cleaner (200).

In this process, the filter member (132) removes foreign matter from
the air supplied to the interior space of the enclosure (120), and the air
cleaner (200) takes in air and foreign matter present in the interior space
of the enclosure (120), making it possible for the interior space of the
enclosure (120) to be kept clean.

Additionally, despite the filter member (132) being provided, foreign
matter may pass through the filter member (132) if the flow rate (wind
pressure) of the air passing through the filter member (132) is equal to or
higher than a predetermined level. However, the fuel cell stack (100)
according to the present embodiment can prevent such problems through various

means.

10
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In other words, as described above, the fuel cell stack (100) according
to the present embodiment is formed such that air i1s supplied to the interior
space of the enclosure (120) by the pressure difference between the pressure
of the engine compartment and the negative pressure of the air cleaner (200).
To put it another way, the fuel cell stack (100) according to the present
embodiment is not formed so as to forcibly supply air to the filter (130) by
increasing the pressure of air on the upstream side of the filter member (132)
using a separate blowing means (for example, air compressor, blower).
Accordingly, with the filter member (132) as a standard, the pressure
difference between the upstream and downstream sides of the filter member
(132) may fall below a predetermined level (a level at which foreign matter
can pass through the filter (130)), and so the flow rate of the air entering
the filter member (132) is reduced.

Additionally, since the filter member (132) is not formed on the front
surface (121) of the enclosure (120), travel-induced wind does not flow
directly into the filter member (132). In other words, the travel-induced
wind can bypass this to flow into the filter member (132). Accordingly, the
flow rate of the air entering the filter member (132) can be further reduced.

Additionally, since at least part of the filter cover inlet (134a) is
open 1in a direction different from the direction of the vehicle leading to

the front, which i1s the +x axis direction in figure, the flow rate of the air

11
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entering the filter member (132) can be further reduced. In other words, the
filter cover inlet (134a) is open essentially in a direction different from
the longitudinal axis of the vehicle. Small portions of the filter cover
inlet (134a) can be open in the direction of the longitudinal axis of the
vehicle.

Additionally, the flow rate of the air entering the filter member (132)
can be reduced much more since the partition (134b) collides with the air
flowing into the filter cover inlet (134a) to reduce the flow rate of the air
and then guides the air into the filter member (132).

In accordance with this configuration, 1in the case of the present
embodiment, the interior space of the enclosure (120) can be kept clean, and
overheating, degradation of performance and efficiency, and short circuits of
the fuel cell stack (100) due to foreign matter can be prevented.

Furthermore, the filter cover inlet (134a) in the case of the present
embodiment is formed in a side of a side surface (123) of the enclosure (120)
such that part of the filter cover inlet (134a) is open in a direction
different from the front (4+x axis direction in figure) of the vehicle.
However, although not separately 1llustrated, this configuration may be
variously modified.

For example, if the filter cover inlet (134a) is unavoidably formed on

the front surface (121) side of the enclosure (120) due to a package layout,

12
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etc., the entire filter cover inlet (134a) may be formed to be open in a
direction different from that of the front of the vehicle to minimize any
increase in the flow rate of air entering the filter member (132).

As another example, the filter cover inlet (134a) may be formed in any
one of the rear surface (122), side surface (123), upper surface (124), or
lower surface (125) of the enclosure (120) such that the entire filter cover
inlet (134a) is open in a direction different from that of the front of the
vehicle to minimize the flow rate of air entering the filter member (132) as

much as possible.

13
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[Description of Reference Characters]
120% Enclosure 130t Filter
132: Filter Member 1341 Filter Cover
134a: Filter Cover Inlet 134b: Partition

200: Air Cleaner

14
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[Claims]
[Claim 1]

Fuel cell stack (100), including: an enclosure (120) having an interior
space, and a cell that i1s disposed in the interior space of the enclosure
(120) and that generates electrical energy; the enclosure (120) including: an
enclosure inlet for guiding air from the exterior of the enclosure (120) to
the interior space of the enclosure (120) and an enclosure outlet for guiding
air from the interior space of the enclosure (120) to the exterior of the
enclosure (120); wherein a filter (130) for preventing foreign matter from
being introduced into the interior space of the enclosure (120) is formed in
the enclosure inlet.

[Claim 2]

Fuel cell stack (100) according to Claim 1, wherein the enclosure (120)
and the filter (130) are formed such that the flow rate of air entering the
filter (130) is lower than a predetermined rate.

[Claim 3]

Fuel cell stack (100) according to Claim 1 or 2, wherein the enclosure
(120) and the filter (130) are formed and/or arranged such that air is
supplied directly to the filter (130) from the engine compartment of the

vehicle.

15
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[Claim 4]

Fuel cell stack (100) according to any one of Claims 1 to 3, wherein
the enclosure (120) includes: a front surface (121) facing towards the front
of the vehicle, a rear surface (122) facing towards the rear of the vehicle,
a side surface (123) facing towards the side of the vehicle, an upper surface
(124) facing towards the top of the vehicle, and a lower surface (125) facing
towards the bottom of the vehicle; the filter (130) being formed on any one
of the rear surface (122), side surface (123), upper surface (124), or lower
surface (125) of the enclosure (120).

[Claim 5]

Fuel cell stack (100) according to any one of Claims 1 to 4, wherein
the filter (130) includes a filter member (132) for covering the enclosure
inlet and a filter cover (134) for covering the filter member (132), the
filter cover (134) includes a filter cover inlet (134a) for guiding air to
the filter member (132), and the filter cover inlet (134a) communicates with
the engine compartment .

[Claim 6]

Fuel cell stack (100) according to Claim 5, wherein the filter cover

inlet (134a) is formed so that at least part of the filter cover inlet (134a)

1s open 1n a direction different from the front of the vehicle.

16
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[Claim 7]

Fuel cell stack (100) according to Claim 5 or 6, wherein the filter
cover (134) includes a partition (134b) interposed between the filter member
(132) and the filter cover inlet (134a).

[Claim 8]

Fuel cell stack (100) according to Claim 7, wherein the partition (134b)
is formed so that air introduced into the filter cover inlet (134a) collides
with the partition (134b) and is then guided to the filter member (132).

[Claim 9]

Fuel cell stack (100) according to any one of Claims 1 to 8,
characterized in that the enclosure outlet communicates with the air cleaner
(200) of the vehicle.

[Claim 10]

Vehicle with an engine compartment and with a fuel cell stack (100)
according to any one of Claims 1 to 9, wherein said fuel cell stack (100) is
arranged 1n said engine compartment .

[Claim 11]

Vehicle according to claim 10 further comprising an air cleaner (200)

arranged 1n the engine compartment, wherein the enclosure outlet communicates

with said air cleaner (200).

17



WO 2018/153771

[FIG. 1]
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