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DUMMY CELL AND FUEL CELL STACK

BACKGROUND OF THE INVENTION -

1. Field of the Invention
[0001]  The present invention relates to a dummy cell used for a fuel cell stack, -

and a fuel cell stack including the dummy cell.

2. Description of Related Art

[0002]  There has been known a fuel cell stack including a dummy cell that does
not have a power generation function, in addition to a power' generation ‘cebll having a
power generation func’;ion (Japanese Patent Application Publication No. 2008-130350 (JP
2008-130350 A)). | |

[0003] In the manufacture of the fuel cell stack, a power generation cell and a
dummy cell are manufactured first, and then, the poWer generation cell and the dummy cell
are assembled together. In ’a case where common components are used for the power
generation cell and the dummy cell, a manufacturing cost thereof can be decreased.
However, an outer shape of the power generation cell resembles that of the dummy cell, so

that the power generation cell'might be confused with the dummy cell.

SUMMARY OF THE INVENTION

[0004] A first aspect of the present invention relates to a dummy cell laminated in
a fuel cell stack and configured not to perform power generation. The dummy cell
includes: a éommon appearance portion h‘aving‘ a first appearance common with an
appearance of a power generation cell used iﬁ the fuel cell stack and configured to perform
power generation; and a non-common appearance portion having a second éppearance
different from the appearance of the power generation cell.  According to the dummy cell,
the dummy cell includes, except a part thereof, fhe common appearance portion having an

appearance common with the appearance of the power generation cell used in the fuel cell

CONFIRMATION COPY
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stack and configured to perform power generatioh, thereby making it possible to
manufacture the dummy cell and the power generation cell in a common manufacturing
proce.ss. ’Further, the dummy cell includes the non-common appearance portion havir.lg a
different shape as the appearance of the power generation cell, thereby making it possible
to distinguish the dummy cell from the power generation cell.

[0005]  In the dummy cell, the non-common appearance portion may be provided
in a position where the non-common appearance portion is observable from outside in a
state where the power generation cell and the dummy cell ére laminated to form the fuel .
cell stack. Accordi-ng to the dummy cell, even after the laminated body is formed, it is
possible to diétingui_sh the dummy cell from the power generation cell and to easily find
impropér assembly.

[0006] In the dummy cell, the non-commoh appearance portion may have at least -
a different color or a different shape from the power generation cell. According to the
dummy cell, it is possible to éasily distinguish the power generation cell from the dummy
cell. Even after the dummy cell and the power generation cell are laminated and
assembled in the fuel cell stack, it is possible to distinguish the dummy cell from the power
generation cell, thereby making it possible to easily find improper assembly.

[0007] In the dummy cell, the power generation cell may include a membrane
electrode assembly, a power generation portion having a first frame surrounding an outer
edge of the membrane electrode assembly by rubber or resin, and first separator plates
sandwiching the power generation portion therebetween; the dummy cell may include a
conductive member instead of a membrane electrode assembly,- a non-power generation
portion having a second frame surrounding an outer edge of the conductive member by
rubber or resin, and second separator plates having the same shape as the separator plates
of the power generation cell and sandwiching the non-power generation portion
therebetween; and the non-common appearance portion may be part of the second frame.
According to the dummy céll, the first frame of the power generation cell is made different
in shape from the second frame of non-power generation portion (the dummy cell), so that

it is not necessary to provide any new component.
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[0008] A second aspect of the present invention relates to a fuel cell stack. The
fuel cell stack includes: a laminated body in which a plurality of power generation cells
laminated on top of one another, and the dummy cell accdrding to any one of claims 1 to 4
are laminated; and terminal plates provided on both ends of the laminated body. The
dummy cell is providéd in at least one end of the laminated power genefat’ion cells, in a
laminating direction of thé power generation cells. According to the fuel cell stack, it is
possible to distinguish the dummy cell from the power generation cell in appearance,
thereby making it possible to easily find improper assembly.

[0009]  Note that the present invention can be realized in various aspects. For
example, the present invention can be realized in a fuel cell stack, a manufacturing method

for a fuel cell stack, or the like, other than the dummy cell.

BRIEF DESCRIPTION OF THE DRAWINGS :

{0010] Features, advantages, and technical and industrial significance of
exemplary embodiments of the invention will be described below with reference to the
accompanying drawings, in which like numerals denote like elements, and wherein:

FIG. lisa sch.ematic‘view schematically illustrating'a configuration of a fuel cell
stack according to one embodiment of the present invention;

FIG. 2 is an explanatory view schematically illustrating a section of a power
generation cell and a dummy cell;

FIG. 3 is a plane view schematically illustrating a state where one cell is observed
from a side of a first separator plate; and

FIG. 4 is an enlarged explanatory view of a part of FIG. 3.

DETAILED DESCRIPTION OF EMBODIMENTS
[0011] First Embodiment:
FIG. 1 is a schematic view schematically illustrating a configuration of a fuel cell
stack according to one embodiment of the presént invention. Each member of a fuel cell

stack 10 to be described below has a through hole, a groove, or the like. However, FIG. 1
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does not illustrate the through hole, the groove, or the like, aﬁd just illustrates the fuel cell
stack 10 as a generally rectangular solid. The fuel cell stack 10 includes a power
generation cell 100, a dummy cell 200, terminal plates 300, 310, an insulator plate 320, a
pressure plate 330, an end plate 340, and a tension .shaﬂ 350. A plurality of power
generation cells 100 is provided, so that the plurality of power g
laminated to form a first laminated body 105. The dummy cell 200 is placed on either
side of the laminated body 105 in a laminating direction thereof, so as to-form a second
Jaminated body 107. Note that the dummy cell 200 may be placed only on either one of
the first laminated body 105 in the laminating direction. Further, in FIG. 1, only one
dummy"cell 200 is placed on each side of the first laminated body 105 in the laminating
direction, but a plurality of dummy cells 200 may be placed on at least one of the sides of .
the first laminated body 105 in the laminating direction. Further, some of the plurality of
power generation cells 100 of the first laminated body 105 may be replaced ‘with dummy
cells 200, so that one or more dummy cells are inserted between two power generation
cells 100. The terminal plates 300, 310 are placed 6utside the respective dummy cells
200 in the laminating direction. The terminal plates 300, 310 are used to take out voltage
and current generated by the powér genefation cells 100 to outside. The insulator plate
320 and the pressure plate are placed in this order outside the terminal plate 300 in the
laminating direction. The insulator plate 320 electrically insulates the terminal plate 300
from the pressure plate 330. The end plate 340 is placed outside the terminal plate 310 in
the lélninating direction. The tension shaft 350 fixes from the pressure plate 330 to the
end plate 340 to each other‘ with a predetermined force. After the fuel cell stack 10 is
fixed by the tension shaft 350 as such, the fuel cell stack 10 is covered with a bottom cover
360 and a head cover (not shown). Note that an insulating sheet.370 is placed between
the bottom cover 360 and the fuel cell stack 10.

[0012]  FIG 2 is an explanatory view schematically illustrating a section of the
power generation cell 100 and the dummy cell 200. The power generation cell 100
includes a membrane electrode assembly 110, a first gas diffusion layer 124, a second gas

diffusion layer 126, a first separator plate 134, a second separator plate 136, a rubber frame



WO 2015/044732 PCT/IB2014/001798

5

140, and a seal line 150. The membrane electrode assembly 110 includes an electrolyte
membrane 112, a first catalytic layer 114, and a second catalytic layer 116. The
electrolyte membrane 112 is formed of a proton conducting ion-exchange membrane made
of fluorinated resin such as perfluorocarbon sulfonibc acid polymer or hydrocarbon resin.
The first catalytic layer 114 and the second catalytic layer 116 are formed on respective
surfaces of the electrolyte membrane 112. In the present embodiment, the first catalytic
layer 114 and the second catalytic layer 116 are each made of catalyst support particles
(e.g., carbon particles) that support platinum Acatalyst or platinum alloy catalyst made of
platimim and other metal, and an electrolyte (ionomer). An outer edge of the membrane
electrode assembly 110 is supported by the rubber frame 140. ‘

[0013]  The first gas diffusion layer 124 and the second gas diffusion layer 126 are
placed on the respective sides of the membrane electrode assembly 110. The first gas
diffusion layer 124 and the second vgas diffusion layer 126 may be such a member that has
an electrical conductivity, passes reactant gas therethrough, and diffuses the reactant gas.
In the present embodiment, the first gas diffusion layer 124 and the second gas diffusion
layer 126 are formed by use of carbon cloth or carbon paper using a carbon nonwoven
fabric. In the present embodiment, the carbon cloth or the carbon paper using a carbon
nonwoven fabric is used as the first gas diffusion layer 124 and the second gas diffusion
layer 126. However, a reactant gas passage using expanded metal, or a reactant gas
passage constituted by a metal porous body may be used.

[0014] | The first separator plate 134 and the second separator plate 136 are placed
respectively outside the first gas diffusion layer 124 and the second gas diffusion layer 126.
Sizes of outer edges of the first separator plate 134 and the second separator plate 136 are
about the same as a size of an outer edge of the rubber frame 140. The seal lines 150 are
placed between the first separator plate 134 and the rubber frame 140, and between the
second separator plate 136 and the rubber frame 140. The seal lines 150 restrain leakage
of reactant gas. The seal lines 150 may be formed integrally with the rubber frame 140,
or an O-ring may be used as the seal lines 150.

[0015]  Next will be described a configuration of the dummy cell 200. When the
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dummy cell 200 is provided, heat dissipation environment from the power generation cells |
100 can be generally equalized in all the power generation cells 100, thereby making it
possible to achieve an excellent heat balance between the power generation cells 100. | In
order to make a good contact pressure balance between the power generation cells 100, it is
preferable that the dummy cell 200 have a similar sh;pe to the power generation celis.
" Further, in terms of the manufacturing cost, if the use of common components between the
dummy cell 200 and the power generation cell 100 can be attained, it is possible to reduce
the manufacturing cost. Among components (a first separator plate 234, a second
separator plate 236, and so on) of the dummy cell 200, the same component as a
component of the power generation cell 100 has a reference sign obtained by adding 100 to
the reference sign' assigned to the component of the power generation cell 100 (the first
separator plate 134, the second separator plate 136, and so on). In the present
embodiment, the dummy cell 200 has about the same configuration as the power
generation cell 100. Note that the dummy cell 200 is different from the power generation
cell 100 in that the dummy cell 200 does not jnclude a membrane electrode assembly 110,
and a space corresponding to the membrane electrode assembly 110 is ﬁlléd with gas
diffusion layers 224, 226. A central part of a rubber frame 240 of the dummy cell 200 is
opened, and placed so that the first gas diffusion layer 224 makes contact With the second
gas diffusion layer 226. The first gas diffusion layer 224 and the second gas diffusion
layer 226 cause the first separator plate 234 of the dummy cell 200 to be electrically
conductive with the second separator plate 236. Note that, insfead of the gas diffusion
layers 224, 226, other types of conductive members may be provided. As the conductive
members, it is preferable to use members that do not have fuel cell power performance.

[0016]  Further, it i‘s preferable that the dummy cell 200 be configured such that
reactant gas does not flow in the first gas diffusion layer 224 and the second gas diffusion
layer 226. In the power generation cell 100, a communicating hole (not shown) that
communicates a first manifold with the first gas diffusion layer 124 is provided between
the first separator plate 134 and the rubber frame 140, and a communicating hole that

communicates a second manifold with the second gas diffusion layer 126 is provided
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between the second separator plate 136 and the rubber frame 140. In the meantime, in the
dummy- cell 200, such communicating holes are filled with rubber, for example, so that
reactant gas does not flow from a first manifold to the first gas diffusion layer 224, or

reactant gas does not ﬂow from a second manifold to the second gas diffusion layer 226.

Lo
?
3
>

C'\

e 160 is formed between two power generation cells
100, and a refrigerant passage .1 62 is formed between the power generation cell 100 and
the dummy cell 200. The refrigerant passage 160 between two power generatiorr cells
100 is constituted by a groove (not shown) formed outside the first separator plate 134 of
one of the two power generation cells 100, and‘a groove (not shown) formed outside rhe
second separator plate 136 of the other one of the two power generation cells 100. The
refrigerarrt passage 162 between the power generation cell 100 and the dummy cell 200 is
constituted by a groove (not shown) formed outside the first separator plate 234 of the
dﬁmmy cell 200, and a groove (not shown) formed outside the second separator plate 136
of the power generation cell 100. Respective seal lines 152 are placed between the two
power generation cells 100 and between the power generation cell 100 and the dummy cell
200, so as to restrain leakage of the refrigerant. The seal lines 152 may be formed of an
O-ring, for example. The dummy cell 200 ié adjacent to the terminal plate 300.

[0018] FIG 3 is a plane view schematically illustrating a state where one cell is
observedAfrom a side of the first separator plate 134. Note that the first separator plate
134 of the power generation cell 100 has the same shape as the first separator plate 234 of
the dummy cell 200. Reference signs in the parentheses in FIG. 3 indicate reference signs
of members for the dummy cell 200. The first separator plate 134 (234) is a member
having a generally rectangular shape, and has a plurality of types of openings 1341 to 1346
(2341 to 2346) on an outer edge thereof. Openings similar to the plurality of types of
r)penings 1341 to 1346 are formed in the second separator plate 136 and the rubber frame
140 of the generation cell 100, and two sepérator plates 236 and the rubber frame 240 of
the dummy cell 200. When the power generatron cell 100 and the dummy cell 200 are
laminated, these openings are connected to each other so as to form manifolds for supply

and discharge of fuel gas, manifolds for supply and discharge of oxidant gas, and
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manifolds for> supply‘ and discharge of the refrigerant. The seal line 150 is placed so aé to
surround these openings 1341 to 1346.
[0019] FIG. 4 is an enlarged explanatory view of a part (a broken line part) of FIG.
3. Inthe presént embodiment, a notch portion 134c¢ is formed in each of four corners of

th late 134. A portion 145 of the rubber frame 140 of the power

generation cell 100- protrudes from the notch pottion 134c. The separator plate 134 of the
power generation cell 100 has generally the same shape as the separator plate 234 -of the
dummy ‘cell 200. In the meantime, a shape of that 'fubber frame 140 of the power
generation cell 100 which protrudes from the notch portion 134c¢ is partially different from
a shape of the rubber frame 240 of the dummy cell 200. That is, as illustrated in FIG. 4, a
shape of fhat projecting portion 145 of the rubber frame 140 of the power generation cell
100 which protrudes frofn the first separator pléte 134 is different from a shape of that
projecting portion 245 of the rubber frame 240 of the dummy cell 200 which protrudes
from the ﬁfst separator plate 234. Accordingly, even after the power generation cell 100
and the dummy cell 200 are assembled together, it is possible to distinguish the power
generation cell 100 from the dummy cell 200 in appearance based on a difference in shape
between the project_ing portion 145 and the projecting portion 245 . -That 1s, the projecting
portion 245 of the rubber frame 240 of the dummy cell 200 can be considered as a
non-common appearance portion that has an appearance having a different shape from its
corresponding portion 145 of the power generation cell 100. The other portion of the
dummy cell 200 except the non-common appearance portion can be considered as a
common appearance portion having a common appearance with the power generation cell
100. Here, the common appearance portion may be about thicknesses of the separator
- plates 134, 136 of the power generation cell 100 and thicknesses of the separator plates 234,
236 of the dummy cell 200. In this case, it is possible to form the separator plates 134,
136 for the power generation cell 100 and the separator plates 234, 236 for the dummy cell
200 from a common steel sheet. Further, the power generation cell 100 and the dummy

cell 200 are merely slightly different from each other in terms of the shapes of the rubber

frames 140, 240 except whether the membrane electrode assembly 110 is provided or not.
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Accordingly, another new component is unnecessary, and it is possible to manufacture the
power generation cell 100 and the dummy cell 200 by use Qf the same manufacturing
apparatus. This makes it possible to reduce the manufacturing cost. |
[0020] In the present embodiment, those parts of the rubber frame 140 and the

rubber frame 240 which have different shapes are placed in positions of the notch portions

ot

134c¢, 234c provided in the corners of the first separator plates 134, 234, thereby allowing
 interference thereof with the tension shaft 350 and an ﬁpper case at the time of assembling
of the laminated body 105. This makes ‘it possible to downsize an a‘ssémblY device.
[0021]  Note that, in the present embodiment, the portion (the non.-common
appearance portion) where the dummy cell 200 is different from the power generation ceil
100 is the shapes of the rubber frames 140, 240 placed in the notch portions 134c, 234c
provided in the corners of the first separator plates 134, 234, but the portion may be ény
portion provided’th'at the portion is provided observable. Further, members of the power
generation cell 100 and the dummy cell 200 are generally checked before laminating. In
~ view of this, different portions from each other may be placed in an area whére the
different portions are not observable from outside after laminating, dr may be placed in an
area where the different portions are observable from outside after laminating.“ In the
- present embodiment, the dummy cell 200 and the power generation cell 100 each have a
rectangular shape having four sides. Here, three sides of the dummy cell 200 may be
formed in the same shape as three sides of the power generation cell 100. When the
power generation cell 100 and the dummy‘cell 200 are assembled together, the three sides
of the dummy cell 200 are formed in the same shape as the three sides of the power
generation cell 100 in terms of appearance. As a result, when the power generation cell
100 and the dummy cell 200 are laminated to form the second laminated body 107, itis
possible to improve mountability to a case. .The second laminated body 107 has a
generally rectangular solid shape. For example, if the dummy cell 200 is larger than the
power generation cell 100, the dummy cell 200 partially protrudes from the rectangular
solid, so that it is necessary to consider measures for partial contact. However, the

aforementioned configuration does not require such measures. Further, even if the second
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laminated body 107 is bound from outside, three surfaces thereof are formed in a flat
manner, so that it is possible to bind the second laminated body 107 without being aﬁécted
by the position and the number of dummy bells 200.

[0022]  In the present embodiment, the rubber frame 140 and the rubber frame 240

d;n innn:nk_d Frnt aanl +LT\.MID_....,\

o+

elements observable in appearance. For example, the rubber frame 140 and the rubber
- frame 240 may be formed in different colors. | _

| [0023]_ ~ In the present embodiment, the rubber frame 240 is formed by use df -
rubber, but the rubber frame 240 may be a frame made of resin instead of rubber.. Further,
the separator plate 234 (or the separator plate 236) for the dummy cell 200 may have a
shape or color partially different from that of the separator plate 134 (or the separator plate
136) for the power generation cell 100. Further, instead of changing the shape or color of
the rubber frame 240, an identification indicator such as an identification mark, an
identification number, or a bar code may be provided on a member of at least one of the
power generation cell 100 and the dummy cell 200 in any step after or before the
" manufacture thereof.

[0024]  The embodiment of the present invention has been described above based
on some examples, but the above embodiment of the present invention is intended to
facilitate understanding of the present invention, and not to limit the present invention.
The present invention includes modifications and alterations of the above embodiment, and

also includes their equivalent.



WO 2015/044732 PCT/IB2014/001798

11
WHAT IS CLAIMED IS:

LA dummy cell laminated in a fuel cell stack and configured not to perform power

generation, the dummy cell comprising:

a common appearance portion having a first appearance common with a second

3
3
3
3
4
3
%
H
-

appearance of a power generation cell used in the fuel cell stack and configured to perform
power generation; and
a non-common appearance portion having an appearance different from the

appearance of the power generation cell.

2. The dummy cell according to claim 1, wherein:
the non-common appearance portion is provided in a position where the non-common
appearance portion is observable from outside in a state where the power generation cell

and the dummy cell are laminated to form the fuel cell stack.

3. The dummy céll according to claim 2, wherein:

the non-common appearance portion has at least a different color or a different shape

from the power generation cell.

4. The dummy cell according to any one of claims 1 to 3, wherein:

the power generation cell includes a membrane electrode assembly, a power
generation portion having a first frame surrounding an outer edge of the membrane
electrode assembly by rubber or resin, and first separator plates sandwiching the power
generation portion therebetween;

the dummy cell includes a conductive member .instead of the membrane electrode
assembly, a non-power generation portion having a second frame surrounding an outer
edge of the conductive member by rubber or resin, and second separator plates having the
same shape as the first separator plates of the power generation cell and sandwiching the

non-power generation portion therebetween; and
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the non-common appearance portion is part of the second frame.

5. A fuel cell stack comprising:

a laminated body in which a plurality of power generation cells laminated on top of

{ 1 3 nrer s o alatimae 1 dm A oem Vot g T Y
one another, and the dummy cell according to any one of claims 1 to 4 are laminated; and

terminal plates provided on both ends of the laminated body, wherein:

the dummy cell is provided in at least one end of the laminated power generation

cells , in a laminating direction of the power generation cells.
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