OPEN METAL-AIR FUEL CELL SYSTEM CAPABLE OF
UNINTERRUPTIBLE POWER SUPPLY

CROSS REFERENCE TO RELATED APPLICATION

[01] The present disclosure claims priority of the Chinese patent application titled
“OPEN METAL-AIR FUEL CELL SYSTEM CAPABLE OF UNINTERRUPTIBLE
POWER SUPPLY” and filed to CNIPA (National Intellectual Property Administration
of PRC) on March 17, 2020 with the application number of 202010227262.7, which is
entirely incorporated herein by reference.

TECHNICAL FIELD
[02] The present disclosure relates to the field of metal-air fuel cell systems, and in
particular to an open metal-air fuel cell system capable of uninterruptible power supply.

BACKGROUND ART

[03] As a widely used power battery, the lithium ion battery pack is characterized by
high power density and long cycle life, which is widely used for power equipment.
However, the lithium-ion battery also has inherent defects. One defect is low energy
density. In the field of electric vehicles where the lithium-ion battery is widely used as
an energy source, the lithium-ion battery has caused unsatisfactory endurance mileage
to battery electric vehicles (BEVs) due to low energy density. Another defect is that the
lithium-ion battery has a higher requirement for charging and discharging temperature.
Generally, the lithium-ion battery can't be charged when the temperature is below 0
degrees Celsius, and the battery can't work when the temperature is below -10 degrees
Celsius, which brings great inconvenience for winter use in cold regions. In addition,
both the inherent safety problem and recycling problem of the lithium-ion battery
urgently require alternative batteries to replace the lithium battery. In addition to great
advantages over the lithium-ion battery in terms of power density, the air fuel cell is also
significantly superior to the lithium-ion battery in terms of energy density,
environmental friendliness and safety of products, which pertains to a promising
development landscape.

[04] The air fuel cell is categorized by different types of anodes into a hydrogen fuel
cell and a metal-air fuel cell. The hydrogen fuel cell uses hydrogen as the anode and
oxygen as the cathode to obtain water as the product. High-pressure hydrogen is very
high in energy density, but it is difficult to store and transport, and also has great danger
so that many countries have stopped developing hydrogen fuel cells nowadays.

[05] With simple products, the metal-air fuel cell stack is not only high in power
density and easy in recycling, but also has great environmental friendliness, high energy
density of metal electrodes, and transportation and storage convenience, which is a very
promising energy device. The metal-air fuel cell uses active metals as the anode and
oxygen as the cathode to obtain metal salt or hydroxides as the product. Currently, the
active metals commonly used include magnesium, aluminum and zinc. The metal-air
fuel is categorized by different pH values of electrolyte solutions in use into an acid
electrolyte-solution cell, an alkaline electrolyte-solution cell, and a neutral



electrolyte-solution cell, wherein only acid or alkaline electrolyte solutions can be used
for aluminum and zinc. Since magnesium has stronger metal activity, a neutral salt
solution (such as NaCl solution) may be used as the electrolyte solution.

[06] In principle, the metal-air fuel cell pertains to the disposable battery. Metal
electrodes on the metal-air fuel cell will be depleted during use and must be replaced
upon depletion. For the metal-air fuel cell using acidic or alkaline electrolyte solution,
acid and alkali in the electrolyte solutions will be depleted during discharge, resulting in
the degradation of the cell performance. When the depletion comes to a certain degree
or the product reaches a certain concentration, replacement is required for the metal-air
fuel cell. For the metal-air fuel cell adopting neutral electrolyte solutions, although
solution properties have no change during the reaction, the metal hydroxide in the
product is insoluble in water, so that the electrolyte solution is reduced in fluidity, thus
degrading the cell performance. When the product reaches a certain amount, it must be
cleaned out.

[07] Metal-air fuel cell stacks in the prior art adopt independent cells, and the
replacements of electrolyte solutions and metal anodes are both complicated. Although
the metal-air fuel cell stacks in the prior art also adopt circulation filtration of electrolyte
solutions, since each cell is independent, it is difficult to completely update the
electrolyte solutions by circulation filtration which results in many corners and requires
complete disassembly and maintenance over time. Besides, due to constrained flow of
the electrolyte solutions, it is also not easy to cool the cells through the electrolyte
solutions. To keep the cell temperature stable during high-power discharge, an
additional air cooling system is necessary, thus resulting in a complex structure, the
unreliable operation and the increasing difficulty of the BMS system design.

[08] When the metal electrodes are depleted, the power supply must be shut off during
the electrode replacement because each cell is independent and connected in series or in
series and parallel. However, such shutoff is unacceptable to large-scale power stations
adopting metal-air fuel cells as power supply units. Moreover, the replacement
procedure is complicated as well, which is undesirable for the product recovery.

SUMMARY

[09] In view of the description above, it is necessary to provide an open metal-air fuel
cell system capable of uninterruptible power supply.

[10] In order to achieve the above purpose, the present disclosure provides the
following scheme:

[11] An open metal-air fuel cell system with uninterruptible power supply, including a
metal-air fuel cell, a sensing subsystem, a controller, and a circulating filtration
subsystem; wherein:

[12] The metal-air fuel cell stack comprises an electrolyte solution tank and several
open metal-air fuel cell units; the open metal-air fuel cell units are sequentially arranged
within the electrolyte solution tank, and all the open metal-air fuel cell units are
connected with each other in parallel; wherein an open metal-air fuel cell unit includes a
metal electrode and an air electrode; the metal electrode is positioned below the air
electrode; the air electrode has a trough structure, and the trough structure has a concave



surface upwards; an electrolyte solution in the electrolyte solution tank is at a height
submerging lower surfaces of the metal electrode and the air electrode without
surpassing an upper edge of the air electrode;

[13] The sensing subsystem is arranged in the electrolyte solution tank; the sensing
subsystem is configured for acquiring temperature information, liquid level information
and concentration information of the electrolyte solution and sends the temperature
information, the liquid level information and the concentration information of the
electrolyte solution to the controller;

[14] A solution outlet of the electrolyte solution tank is connected with a first solution
inlet of the circulating filtration subsystem through a solution outlet pipeline; a solution
inlet of the electrolyte solution tank is connected with a solution outlet of the circulating
filtration subsystem through a first solution inlet pipeline;

[15] The controller is electrically connected with the circulating filtration subsystem;
and the controller is used for controlling a circulating flow of the circulating filtration
subsystem according to temperature information of the electrolyte solution.

[16] Optionally, the system also includes an electrolyte solution supplement subsystem;
an solution outlet of the electrolyte solution supplement subsystem is connected with a
second solution inlet of the circulating filtration subsystem through a second solution
inlet pipeline;

[17] The controller is electrically connected with the electrolyte solution supplement
subsystem; and the controller is configured for controlling a supplement flow of the
electrolyte solution supplement subsystem according to liquid level information and
concentration information of the electrolyte solution.

[18] Optionally, the open metal-air fuel cell unit further includes a fixing clamp, a
DCDC module and a bus board;

[19] The air electrode is equipped with the bus board at one end, and equipped with the
fixing clamp at the other end; the metal electrode and the air electrode are both fixed
together with the bus board through copper sheets;

[20] Anode and cathode wires built in the bus board are electrically connected with the
DCDC module; and

[21] The open metal-air fuel cell unit is fixed within the electrolyte solution tank by
using the fixing clamp.

[22] Optionally, a hollow support plate is arranged in the middle of the electrolyte
solution tank, and the electrolyte solution tank are provided at either side with a solution
inlet and a solution outlet with different sizes; and the hollow support plate is used for
avoiding direct contact between the metal electrode and the electrolyte solution tank.
[23] Optionally, the metal-air fuel cell stack is provided with an anode bus and a
cathode bus; the anode of each open metal-air fuel cell unit is connected with the anode
bus, and the cathode of each open metal-air fuel cell unit is connected with the cathode
bus.

[24] Optionally, the bus board is provided with two connecting terminals, namely a
first connection terminal and a second connecting terminal; the first connecting terminal
uses nuts to fix the anode of the open metal-air fuel cell unit and the anode bus of the
metal-air fuel cell stack; and the second connecting terminal uses nuts to fix the cathode



of the open metal-air fuel cell unit and the cathode bus of the metal-air fuel cell stack.
[25] Optionally, the circulating filtration subsystem includes a sedimentation tank, a
filter screen, a circulating pump, and a heat sink; wherein

[26] The sedimentation tank comprises the first solution inlet and a solution outlet of
the circulating filtration subsystem, wherein the filter screen is arranged in the
sedimentation tank and at the solution outlet;

[27] The solution outlet of the electrolyte solution tank is connected with the first
solution inlet of the circulating filtration subsystem on the sedimentation tank through a
solution outlet pipeline; and the solution outlet of the circulating filtration subsystem on
the sedimentation tank is connected with the solution inlet of the electrolyte solution
tank through the first solution inlet pipeline, and the circulating pump and the heat sink
arranged on the first solution inlet pipeline.

[28] Optionally, the electrolyte solution supplement subsystem includes a solution
supplement tank, a solution supplement pump, and a check valve; wherein

[29] A solution outlet of the solution supplement tank is connected with the second
solution inlet of the circulating filtration subsystem on a sedimentation tank through the
second solution inlet pipeline, and the solution supplement pump and the check valve
arranged on the second solution inlet pipeline.

[30] Optionally, the controller is electrically connected with a solution supplement
pump in the electrolyte solution supplement subsystem and a circulating pump of the
circulating filtering subsystem respectively.

[31] Optionally, the sensing subsystem includes a temperature sensor, a liquid level
sensor and a liquid concentration sensor.

[32] In comparison to the prior art, the present disclosure has the following beneficial
effects:

[33] In the open metal-air fuel cell system capable of uninterruptible power supply
provided by the present disclosure, a cell unit adopts an open structure and shares the
electrolyte solution, so that only one electrolyte solution renewal system is required to
ensure the stability of chemical properties, product content and temperature of the
electrolyte solution. By using the weak coupling group technology (namely, the direct
relationship among cell units is not close), the electrode replacement and maintenance
of cell units can be performed on the premise of the power supply guarantee. With a
horizontal arrangement (namely connecting the cells in parallel and sharing the
electrolyte solution), since in an open environment the air electrode does not have to
bear the internal pressure of the solution, it is only required to be fixed without sealing,
which accelerates the production of the cell stack and ensures the operation reliability.

BRIEFT DESCRIPTION OF THE DRAWINGS

[34] In order to illustrate the embodiments of the present disclosure or technical
schemes in the prior art more clearly, the accompanying drawings required in the
embodiments will be briefly introduced below. Apparently, the drawings in the
following description are only some embodiments of the present disclosure, and those
of ordinary skills in the art may obtain other drawings according to these drawings
without creative work.



[35] Fig. 1 is a structure schematic diagram of an open metal-air fuel cell unit
according to the present disclosure;

[36] Fig. 2 is a structure schematic diagram of an electrolyte solution tank according to
the present disclosure;

[37] Fig. 3 is a structure schematic diagram of a metal-air fuel cell stack according to
the present disclosure;

[38] Fig. 4 is a structure schematic diagram of a metal-air fuel cell stack system
according to the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[39] Technical schemes in the embodiments of the present disclosure will be described
clearly and completely with reference to the accompanying drawings thereof.
Apparently, the embodiments described herein are only part of, not all of, embodiments
in the present disclosure. Based on the embodiments of the present disclosure, all other
embodiments obtained by those of ordinary skills in the art without creative work
belong to the scope claimed by the present disclosure.

[40] The present disclosure aims at providing an open metal-air fuel cell system
capable of uninterruptible power supply, which realizes the metal electrode replacement
under uninterruptible power supply by metal-air fuel cell stacks in the prior art, and
solves the problem of electrolyte solution maintenance and cooling, thus eliminating the
need of sealing structure, greatly simplifying the maintenance of metal-air fuel cells,
and widening the application.

[41] So that the above mentioned purposes, features and advantages of the present
disclosure can be more apparently understood, the present disclosure will be further
described with reference to figures and embodiments below.

[42] Open style: generally, each cell unit of a metal-air fuel cell stack is independent
and has its own individual electrolyte solution. According to the present disclosure, each
cell unit of the composed metal-air fuel cell stack shares a common electrolyte solution
which is held in a common electrolytic cell. The electrolyte solution can be renewed
simply by a set of electrolyte solution renewal system, especially for a magnesium-air
fuel cell using a neutral electrolyte solution which produces magnesium hydroxide, a
viscous colloid. For an independent cell unit, electrolyte replacement is more difficult,
which is also undesirable for the product recovery. For a metal-air fuel cell stack
adopting the alkaline or acidic electrolyte solution, acid and alkali in the electrolyte
solution will be continuously depleted during power supply, resulting in the change of
PH value of the electrolyte solution and the reduction of discharge power. With an open
structure, by circulating the electrolyte solution, reaction products can be removed, the
depleted acid and alkali can be supplemented, and the whole metal-air fuel cell stack
can be cooled. Especially for high-power power supply stations, circulating the
electrolyte solution ensures continuous high-power discharge of the metal-air fuel cell
stack.

[43] Sealing-free: the structure of a magnesium-air fuel cell stack avoids the research
and development difficulty of structural sealing. Since this structure is different from the
cell of vertical arrangement, and in an open environment the air electrode does not have



to bear the internal pressure of the solution, it is only required to be fixed without
sealing, which accelerates the production of the metal-air fuel cell stack and ensures the
operation reliability.

[44] Uninterruptible power supply: a metal anode of the metal-air fuel cell stack will
be continuously depleted during power supply. When the metal electrodes are depleted,
they need to be replaced with new ones. During the replacement of traditional metal-air
fuel cell stacks, the power supply has to be interrupted, the procedure for replacing
metal electrodes are cumbersome, and all electrodes have to be replaced for every
replacement, causing the metal waste for the cell unit with low loss. According to the
present disclosure, in the metal-air fuel cell stack provided herein, each cell unit is
weakly coupled with each other in parallel, so that the electrode of the unit with metal
depleted can be independently replaced without affecting the power supply of the entire
system so as to enable continuous power supply, which is critical for a high-power
power supply station based on the metal-air fuel cell stack.

[45] Based on principles mentioned above, an open metal-air fuel cell system capable
of uninterruptible power supply, including a metal-air fuel cell, a sensing subsystem, a
controller, and a circulating filtration subsystem; wherein the metal-air fuel cell stack
includes an electrolyte solution tank and several open metal-air fuel cell units.

[46] The open metal-air fuel cell units are sequentially arranged within the electrolyte
solution tank, and each open metal-air fuel cell unit is connected in parallel with each
other.

[47] The sensing subsystem is arranged in the electrolyte solution tank; the sensing
subsystem is used for acquiring temperature information, liquid level information and
concentration information of the electrolyte solution and sending the temperature
information, the liquid level information and the concentration information of the
electrolyte solution to the controller.

[48] A solution outlet of the electrolyte solution tank is connected with a first solution
inlet of the circulating filtration subsystem through a solution outlet pipeline; a solution
inlet of the electrolyte solution tank is connected with a solution outlet of the circulating
filtration subsystem through a first solution inlet pipeline; the electrolyte solution
supplement subsystem is connected with a second solution inlet of the circulating
filtration subsystem through a second solution inlet pipeline.

[49] The controller is electrically connected with the circulating filtration subsystem;
and the controller is used for controlling a circulating flow of the circulating filtration
subsystem according to temperature information of the electrolyte solution.

[50] The controller is electrically connected with the electrolyte solution supplement
subsystem; and the controller is used for controlling a supplement flow of the
electrolyte solution supplement subsystem according to liquid level information and
concentration information of the electrolyte solution.

[51] As shown in Fig. 1, the open metal-air fuel cell unit includes a fixing clamp 1, an
air electrode 2, a metal electrode 3, a DCDC module 4 and a bus board 7.

[52] The metal electrode 3 is a metal plate, which is completely and horizontally
immersed in the electrolyte solution kept in the electrolyte solution tank. The metal
electrode 3 is provided with the air electrode 2 thereon, and the electrolyte solution is



arranged between the metal electrode 3 and the air electrode 2. The air electrode 2 has a
trough-shaped structure, and the concave surface of the groove-shaped structure faces
upwards and is in contact with air. The trough-shaped structure is also horizontally
immersed in the electrolyte in the electrolyte tank, and the height of the electrolyte in
the electrolyte tank needs to immerse the lower surface of the air electrode 2 and not be
higher than the upper edge of the air electrode 2.

[53] The air electrode 2 is equipped with the bus board 7 at one end, and equipped with
the fixing clamp 1 at the other end. The metal electrode 3 and the air electrode 2 are
both fixed together with the bus board 7 through copper sheets 5; anode and cathode
wires built in the bus board 7 are electrically connected with the DCDC module 4. The
DCDC module 4 mainly functions to lift pressure, which facilitates the metal-air fuel
cell stack to match a loading input, and at the same time increases the voltage, reduces
the output current, and reduces the loss. The open metal-air fuel cell unit is fixed within
the electrolyte solution tank by using the fixing clamp 1.

[54] In the present disclosure, the open metal-air fuel cell unit as shown in Fig. 1 is
arranged in an electrolyte solution tank 6 as shown in Fig. 2. A hollow support plate is
arranged in the middle of the electrolyte solution tank 6 to avoid direct contact between
the metal electrode 3 and the electrolyte solution tank 6, and the electrolyte solution
tank 6 are provided at either side with a solution inlet 8 and a solution outlet 9 with
different sizes.

[55] According to the power requirement, several open metal-air fuel cell units are
arranged in the electrolyte solution tank 6, and the open metal-air fuel cell units are
connected in parallel to form a metal-air fuel cell stack as shown in Fig. 3. The metal-air
fuel cell stack is provided with an anode bus 10 and a cathode bus 11, with two copper
columns on each side of the anode bus 10 and the cathode bus 11, which are insulated
from each other. The anode and cathode of each open metal-air fuel cell unit are
respectively connected with the anode bus 10 and the cathode bus 11. The copper
columns function to collect the current of the anode or cathode of each cell unit, which
is equivalent to connecting the anode or cathode of each cell unit together.

[56] Preferably, each bus board 7 leads out two connection terminals as input terminals
of the open metal-air fuel cell unit, and the input terminals can fix the anode and
cathode electrodes of the open metal-air fuel cell unit with the anode bus 10 and the
cathode bus 11 by nuts.

[57] After adding the sensing subsystem, the circulating filtration subsystem and the
electrolyte solution supplement subsystem, an intelligent metal-air fuel cell system is
composed as shown in Fig. 4.

[58] Optionally, the sensing subsystem includes a temperature sensor 21, a liquid level
sensor 22 and a liquid concentration sensor 24.

[59] Optionally, the circulating filtration subsystem includes a sedimentation tank 17, a
filter screen 18, a circulating pump 19, and a heat sink 20.

[60] The sedimentation tank has a first solution inlet, a second solution inlet, and a
solution outlet; and the filter screen 18 is arranged in the sedimentation tank 17 and at
the solution outlet of the sedimentation tank 17. A solution outlet 9 of the electrolyte
solution tank is connected with a first solution inlet of the sedimentation tank 17



through a solution outlet pipeline; and a solution outlet of the sedimentation tank 17 is
connected with a solution inlet 8 of the electrolyte solution tank through the first
solution inlet pipeline, and the circulating pump 19 and the heat sink 20 arranged on the
first solution inlet pipeline.

[61] The electrolyte solution supplement subsystem includes a solution supplement
tank 14, a solution supplement pump 15, and a check valve 16; a solution outlet of the
solution supplement tank 14 is connected with a second solution inlet of the
sedimentation tank 17 of the circulating filtration subsystem through the second solution
inlet pipeline, and the solution supplement pump 15 and the check valve arranged on the
second solution inlet pipeline.

[62] The controller 23 is electrically connected with the solution supplement pump 15
and the circulating pump 19, respectively.

[63] The cycle process of the metal-air fuel cell system is that the temperature sensor
21, the liquid level sensor 22 and the liquid concentration sensor 24 in the electrolyte
solution tank 6 input sensing signals into the controller 23 (in this embodiment, the
controller 23 is preferably an ECU control chip). The controller 23 controls the
circulating pump 19 and the heat sink 20 to operate according to the temperature
information collected by the temperature sensor 21. During the operation of the
circulating pump 19 and the heat sink 20, the electrolyte solution in the electrolyte
solution tank 6 enters the sedimentation tank 17 from the solution outlet and the outlet
pipeline. The electrolyte solution in the sedimentation tank 17 is blocked by the filter
screen 18, which deposits the electrolyte precipitation at the bottom of the
sedimentation tank 17 which can be removed and recycled. Then the clear electrolyte
solution passes through the circulating pump 19, flows through the heat sink 20, and
returns to the electrolyte solution tank 6. The circulating flow is determined by the
controller 23 according to the temperature sensor 21.

[64] The controller 23 controls the operation of the solution supplement pump 15
according to the liquid level information and concentration information collected by the
liquid level sensor 22 and the liquid concentration sensor 24. During the operation of
the solution supplement pump 15, a concentrated electrolyte solution or pure water
(concentrated electrolyte solutions for acidic and alkaline electrolyte solutions, and pure
water for neutral electrolyte solutions, depending on different types of cell electrolyte
solutions) in the solution supplement tank 14 can be injected into the sedimentation tank
17 through the check valve 16. The injected solution supplement flow is calculated by
the controller 23 according to the data of the liquid level sensor 22 and the liquid
concentration sensor 24.

[65] The power supply of the circulating pump 19, the solution supplement pump 15,
the ECU control chip 23, the temperature sensor 21, the liquid level sensor 22 and the
liquid concentration sensor 24 are all covered by the metal-air fuel cell stack which may
obtains voltages required by different electrical apparatuses through a power supply
module.

[66] The main calculation process is shown as below:

[67] 1. Calculation of a number of open metal-air fuel cell units

[68] Assuming that an output power of the metal-air fuel cell stack is P and a rated



power of an open metal-air fuel cell unit is Py, the number of open metal air fuel cell
units is n.

n =round (ﬁj +2

[69] 0 , wherein round is an integer function.

[70] 2. Heat sink design

[71] Assuming that a heating coefficient of the metal-air fuel cell stack is ¢, a heating

... B =cP
poweris: " .

[72] Assuming that a rated flow rate of the heat sink is Q, and a temperature difference

P =kQAT

between the inlet and outlet is A7, a rated cooling power is: "¢ , wherein k

is a specific heat capacity of electrolyte solution.

[73] It is required that F >Ph, with the Q being given and k being known, it is
AT >t
calculated that kQ

[74] With AT and Q being known, the design may be performed for the heat sink.
[75] 3. Calculation of circulating pump

[76] Flow: 2 =€

[77] Lift: the resistance coefficient of the whole system is A for which P 2 A0 is

required.

[78] 4. Calculation of solution supplement pump

[79] Since the solution supplement pump has a relatively small flow and lift, it simply
needs to select a small sinking pump.

[80] According to the present disclosure, the open metal-air fuel cell system capable of
uninterruptible power supply innovatively adopts a large unit, and the cell unit also has
an open structure, wherein each cell unit adopts a parallel connection mode, thereby
reducing the transmission current, lifting the transmission voltage and improving the
efficiency. Each cell unit has an independent DCDC module, and the output voltage and
power of the metal-air fuel cell stack are both related to the external power supply
requirements. All cell units are arranged within a large electrolyte solution tank, wherein
the air electrode has its air side exposed to absorb oxygen in the air, and its ionic side
immersed in the electrolyte solution, while the metal electrode is immersed in the
electrolyte solution. The electrolyte solution tank is equipped with various sensors
therein, including a temperature sensor, a liquid level sensor and a liquid concentration
sensor, which are connected with a circulating pump and a solution supplement pump
through pipelines and implement liquid circulation and electrolyte solution supplement
according to data from the liquid concentration sensor. Different metal-air fuel cells
adopt different compositions of the supplement solution. For the acidic electrolyte
solution, high-concentration acid solutions are mainly used for supplement; for the



alkaline electrolyte solution, high-concentration alkaline solutions are mainly used for
supplement; and for the neutral electrolyte solution, purified water is used for
supplement. The liquid level sensor is responsible for accurately controlling the liquid
level height to ensure that the air electrode has its ionic side immersed while its air side
exposed, wherein the air side is designed as a groove structure (or a concave structure),
which adapts to light liquid level fluctuation.

[81] In general, the present disclosure solves the problem of electrolyte solution
maintenance and cooling of metal-air fuel cell stacks in the prior art, thus eliminating
the need of the sealing structure, enabling the metal electrode replacement of the cell
under uninterruptible power supply, greatly simplifying the maintenance of air cells, and
widening the application.

[82] In this specification, various embodiments are described in a progressive manner,
with each embodiment focusing on its differences from other embodiments, while cross
reference would be enough for those same or similar parts between the embodiments.
As the system disclosed in the embodiment corresponds to the method disclosed in the
embodiment, the description is relatively simple, and the correlated parts can be found
in the method description.

[83] Principles and implementation of this present disclosure are described by specific
examples, and the explanation of the above embodiments is only used to help
understand the method and its core idea of the present disclosure. Also, those of
ordinary skills in the art may take some modifications in the specific implementation
and application scope according to the idea of the present disclosure. To sum up, the
content of this specification should not be construed as limiting the present disclosure.
[84] The reference in this specification to any prior publication (or information derived
from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general
knowledge in the field of endeavour to which this specification relates.
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WHAT IS CLAIMED IS:

1. An open metal-air fuel cell system with uninterruptible power supply,
comprising a metal-air fuel cell stack, a sensing subsystem, a controller, and a
circulating filtration subsystem; wherein

the metal-air fuel cell stack comprises an electrolyte solution tank and several open
metal-air fuel cell units; the open metal-air fuel cell units are sequentially arranged
within the electrolyte solution tank, and all the open metal-air fuel cell units are
connected with each other in parallel; wherein an open metal-air fuel cell unit comprises
a metal electrode and an air electrode; the metal electrode is positioned below the air
electrode; the air electrode has a trough structure, and the trough structure has a concave
surface upwards; an electrolyte solution in the electrolyte solution tank is at a height
submerging lower surfaces of the metal electrode and the air electrode without
surpassing an upper edge of the air electrode;

the sensing subsystem is arranged in the electrolyte solution tank; the sensing
subsystem is configured for acquiring temperature information, liquid level information
and concentration information of the electrolyte solution and sends the temperature
information, the liquid level information and the concentration information of the
electrolyte solution to the controller;

a solution outlet of the electrolyte solution tank is connected with a first solution
inlet of the circulating filtration subsystem through a solution outlet pipeline; a solution
inlet of the electrolyte solution tank is connected with a solution outlet of the circulating
filtration subsystem through a first solution inlet pipeline; and

the controller is electrically connected with the circulating filtration subsystem;
and the controller is configured for controlling a circulating flow of the circulating
filtration subsystem according to temperature information of the electrolyte solution.

2. The open metal-air fuel cell system with uninterruptible power supply according
to claim 1, also comprising an electrolyte solution supplement subsystem; wherein an
solution outlet of the electrolyte solution supplement subsystem is connected with a
second solution inlet of the circulating filtration subsystem through a second solution
inlet pipeline;

the controller is electrically connected with the electrolyte solution supplement
subsystem; and the controller is used for controlling a supplement flow of the
electrolyte solution supplement subsystem according to liquid level information and
concentration information of the electrolyte solution.

3. The open metal-air fuel cell system with uninterruptible power supply according
to claim 1, wherein the open metal-air fuel cell unit further comprises a fixing clamp, a
DCDC module and a bus board; wherein

the air electrode is equipped with the bus board at one end, and equipped with the
fixing clamp at the other end; the metal electrode and the air electrode are both fixed
together with the bus board through copper sheets;

anode and cathode wires built in the bus board are electrically connected with the
DCDC module; and

the open metal-air fuel cell unit is fixed within the electrolyte solution tank by
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using the fixing clamp.

4. The open metal-air fuel cell system with uninterruptible power supply according
to claim 1, wherein a hollow support plate is arranged in the middle of the electrolyte
solution tank, and the electrolyte solution tank are provided at either side with a solution
inlet and a solution outlet with different sizes; and the hollow support plate is used for
avoiding direct contact between the metal electrode and the electrolyte solution tank.

5. The open metal-air fuel cell system with uninterruptible power supply according
to claim 1, wherein the metal-air fuel cell stack is provided with an anode bus and a
cathode bus; the anode of each open metal-air fuel cell unit is connected with the anode
bus, and the cathode of each open metal-air fuel cell unit is connected with the cathode
bus.

6. The open metal-air fuel cell system with uninterruptible power supply according
to claim 3, wherein the bus board is provided with two connecting terminals, namely a
first connection terminal and a second connecting terminal; the first connecting terminal
uses nuts to fix the anode of the open metal-air fuel cell unit and the anode bus of the
metal-air fuel cell stack; and the second connecting terminal uses nuts to fix the cathode
of the open metal-air fuel cell unit and the cathode bus of the metal-air fuel cell stack.

7. The open metal-air fuel cell system with uninterruptible power supply according
to claim 1, wherein the circulating filtration subsystem includes a sedimentation tank, a
filter screen, a circulating pump, and a heat sink; wherein

the sedimentation tank comprises the first solution inlet and the solution outlet of
the circulating filtration subsystem, wherein the filter screen is arranged in the
sedimentation tank and at the solution outlet;

the solution outlet of the electrolyte solution tank is connected with the first
solution inlet of the circulating filtration subsystem on the sedimentation tank through a
solution outlet pipeline; and the solution outlet of the circulating filtration subsystem on
the sedimentation tank is connected with the solution inlet of the electrolyte solution
tank through the first solution inlet pipeline, and the circulating pump and the heat sink
arranged on the first solution inlet pipeline.

8. The open metal-air fuel cell system with uninterruptible power supply according
to claim 2, wherein the electrolyte solution supplement subsystem includes a solution
supplement tank, a solution supplement pump, and a check valve;

a solution outlet of the solution supplement tank is connected with the second
solution inlet of the circulating filtration subsystem on a sedimentation tank through the
second solution inlet pipeline, and the solution supplement pump and the check valve
arranged on the second solution inlet pipeline.

9. The open metal-air fuel cell system with uninterruptible power supply according
to claim 2, wherein the controller is electrically connected with a solution supplement
pump in the electrolyte solution supplement subsystem and a circulating pump of the
circulating filtering subsystem respectively.

10. The open metal-air fuel cell system with uninterruptible power supply
according to claim 1, wherein the sensing subsystem includes a temperature sensor, a
liquid level sensor and a liquid concentration sensor.
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