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ABSTRACT

This article provides a detailed introduction to the current development status of flow field design for
hydrogen fuel cell bipolar plates, analyzes the impact of traditional and new flow field designs on
fuel cell performance, and explores innovative designs such as biomimetic flow fields and three-
dimensional flow fields through numerical simulation and experimental verification by domestic and
foreign researchers. Some scholars have also studied the effect of adding protrusions, sub
channels, or groove structures in the flow channel on improving the performance of fuel cells.This
article provides the latest progress and recent research results in the flow field design of hydrogen
fuel cell bipolar plates for future researchers. These contents have important reference value and
guiding significance for researchers to further explore new flow field designs and improve flow field
structures.
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1. INTRODUCTION

Global warming caused by greenhouse gas
emissions, environmental pollution caused by
industrialization, and the continuous reduction
and depletion of natural energy resources pose
an imminent threat to modern society [1]. Many
countries are working to promote the transition of
their energy systems from fossil fuels to low-
carbon or carbon-free energy production [2].
Especially in the context of complex global
geopolitics and ongoing local and regional
conflicts, the global production and consumption
structure of traditional fossil fuels and renewable
energy will be reshaped by [3]. Countries around
the world are gradually recognizing the extreme
importance of energy security, and will pay
unprecedented attention to energy production
and consumption. The revolution and
industrialization of new energy technology will be
highly valued, accelerating the development of
new energy technology [4].

Hydrogen energy, as a renewable, clean,
efficient secondary new energy [5], has many
advantages such as rich sources, high calorific
value, clean and no pollution, various forms and
energy as an energy storage medium [6].
Therefore, it is an important energy source for
the energy transition and achieving carbon
neutrality. As the world is facing increasing
pressure from climate change and natural
disasters, hydrogen energy has attracted much
attention and become a strategic choice for many
countries in the energy transition [7]. Hydrogen
energy technology is becoming increasingly
mature, and gradually industrialized.

More than 20 countries or alliances around the
world have released or formulated the national
hydrogen energy strategy [8]. The United States,
which has long advocated the unique position
and advantages of hydrogen in the future energy
system, has occupied the market space in the
hydrogen energy industry chain and dominated
the [9] in each technical link. The European
Union has passed early clean energy legislation
to support the development of hydrogen energy
and fuel cells. As early as 2017, the Japanese
government put forward the strategy of "building
a hydrogen society ahead of other countries",
and released the "Basic Strategy for Hydrogen
Energy" [10]. In 2020, the South Korean
government's "Hydrogen Economy Roadmap

2040" and "Korean New Deal" specifically
proposed the development path of hydrogen
energy strategy [11]. It can be seen that all
countries in the world have put forward high
goals for the development of hydrogen energy to
increase the international influence and
discourse power. At present, the developed
countries have been in the forefront of the world
[12]. The development of hydrogen energy in
China started late. In 2020, China will include
hydrogen energy in the "14th Five-Year Plan"
and the 14th-year vision, helping to achieve the
strategic goal of "carbon peak and carbon
neutral" [13]. According to the Medium-and Long-
term Plan for the Development of Hydrogen
Energy Industry (2021-2035), China's strategic
positioning of hydrogen energy is as follows:
hydrogen energy is an important part of the
national energy system in the future, hydrogen
energy is an important carrier for the green and
low-carbon transformation of energy terminals,
and hydrogen energy industry is a strategic
emerging industry and a key development
direction of the future industry [14].

Hydrogen can be produced in large quantities
under industrial conditions or directly obtained
from nature, which can be abundant and
secondary preparation. One method is through
the steam reforming process is a promoted
hydrogen production method. The other is that
most biomass, such as wood chips and
agricultural and municipal waste, contains a lot of
hydrogen. The second is to produce hydrogen
through hydroelectrolysis, which can also be
used to use solar thermochemical water
decomposition using solar energy to decompose
water into hydrogen and oxygen, and the
resulting hydrogen purity of 99%. Finally,
hydrogen can be obtained under photosynthesis
through microorganisms such as cyanobacteria
or green algae, purple or dark non-sulfur
fermenting bacteria. This biological process
requires only a relatively small amount of energy,
produces no harmful emissions, and uses cheap
and abundant raw materials. So the hydrogen
can be widely obtained and prepared.

At the same time, hydrogen is stored in various
ways, and the hydrogen produced in the field in
the form of compressed gas, low temperature
liquid or solid medium is widely used. However,
existing gas pipelines can also be slightly
modified to accommodate the effects of
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hydrogen embrittlement, such as the use of
austenitic steel pipes, or the working pipeline
network that transport hydrogen to residential
and industrial areas for heating. Hydrogen can
also be stored in large quantities in underground
caves, salt mounds, and depleted oil and gas
fields.

The application of hydrogen energy includes two
ways: one is as the substitute of fossil fuel
directly burned in the internal combustion engine,
but due to the limitation of early combustion and
tempering, the hydrogen mixing ratio of the fuel
cannot be too high, resulting in the economic
ratio of hydrogen fuel is not high; the other is as
the redox reaction in the electrolyte to produce
water [15]. As an advanced electrochemical
device [16], the fuel cell can directly convert the
hydrogen energy with high calorific value and
environmental protection characteristics into
electric energy. Hydrogen can be fed directly into
the fuel cell structure to power energy-consuming
units, without greenhouse gas emissions or
direct combustion. Due to the outstanding
advantages of high energy conversion efficiency,
high energy density and zero emission, hydrogen
fuel cell can be widely used in automobile power
[17], distributed power station [18], residential
electricity [19,20] and other fields.

The history of fuel cells began in 1838, when
British scientist William Robert Grove explored a
gas chamber using water decomposition to
generate electricity and discovered [21]. In 1889,
the term "fuel cell" was created by industrialist
Ludwig Mond, who made an important discovery
that the electrochemical oxidation of [22], unlike
the oxidation of hydrogen in air combustion, is a
thermodynamically more efficient energy release
process. British scientist Francis Thomas Bacon
assembled and tested the first fuel cell [23] in
1939. By 1990, the world gradually recognized
the adverse effects of energy crisis and
environmental pollution on human society, and
had turned to the need to reduce the emissions
of fossil fuels such as burning coal by [24], and
the combustion efficiency of electrochemical
power generation in fuel cells was significantly

higher than that of traditional fossil fuels.
Therefore, especially in the transportation
industry, hydrogen fuel cell has gradually

become a focus of research. Fuel cell electric
vehicles will have the potential for [25], one of the
new technologies leading the technological
advances in the 21st century.

However, as domestic and foreign major auto
brands increasingly announced plans to ban the

sale of fuel cars, between 2025 and 2035, such
as Mercedes-Benz, BMW, Volkswagen, Honda,
Changan, BYD and other well-known car brands.
Cars powered by new energy are increasingly
promoted in the research and development of
various countries. It is expected that in [26] 2025,
the proportion of clean energy used in new and
replaced vehicles in public services and social
operation fields will reach 100%. And China's
Hainan province has also set an example by
announcing a ban on the sale of fuel cars across
the island by 2030. In recent years, China's car
ownership still maintains a growth trend.
According to the statistics of the Ministry of
Public Security, by the end of 2022, the number
of motor vehicles in China reached 417 million,
among which the number of new energy vehicles
reached 13.1 million, accounting for 4.1% of the
total vehicles, with a growth rate of 81.48%
compared with 2021 [27]. As an important
branch of new energy vehicles, fuel cell vehicles
have the advantages of high efficiency, clean
and zero pollution, and have gradually
become a research hotspot in the industry
[28]. In 2022, the production and sales of fuel
cell vehicles in China reached 3,626 and 3,367
units respectively, compared with the same
period, the production and sales were 2.04
times and 2.12 times of the previous period. The
production and sales of fuel cell vehicles
showed an explosive growth. However, there is
stil a huge gap between China's fuel cell
technology and developed countries, so the
research and development of key components of
fuel cell is the path that we must adhere to. In
conclusion, although hydrogen fuel cell
technology has the advantages of high specific
energy materials, the biggest challenge facing
hydrogen fuel cell technology due to its low
energy density, safety, short service life and
higher cost to power hydrogen fuel cell vehicles
is [29].

2. RESEARCH SIGNIFICANCE

As fuel cells are more and more put on the
energy development agenda of various
countries, in order to solve the shortcomings of
fuel cells, we urgently need to solve the difficult
problems existing in the commercialization of fuel
cells. Compared with the commercialization of
power batteries today, in addition to the country
also needs to fund the development of fuel cells
in policy and funds, we also need to better and
faster realize the localization of core components
of fuel cells, and reach the international leading
level [30].
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The application of fuel cell in the automotive
field is more urgent to solve the problem of
insufficient power density. In the high power and
low voltage area, it is more likely to be affected
by the concentration polarization. The
improvement of the concentration polarization
can improve the power density of the fuel cell
through the change of the bipolar plate
structure. In the actual operation of fuel cells,
because the anode is pure hydrogen, and the
cathode into the air, but the molar mass of air is
larger than the air, oxygen diffusion rate is
slower than hydrogen, so in the impact of the
cathode concentration polarization than the
anode more serious, so for the concentration of
the cathode plate polarization study is more
important [31].

In addition to solving the impact of insufficient
power density, the high cost and relatively short
life of hydrogen fuel cell vehicles are also urgent
problems to be solved in the process of fuel cell
commercialization. The flow field structure design
determines whether the reaction gas is evenly
distributed inside the battery, and the ability to
generate water and residual waste gas can be
discharged smoothly. The uneven distribution of
reaction gas in the flow field will lead to local
starvation, which may lead to the decline of fuel
single cell performance and the reversal of
positive and negative electrodes, which will affect
the battery durability in serious cases. Therefore,
it is necessary to design and analyze the bipolar
plates that can effectively balance the power
generation performance and reaction gas
uniformity of fuel cells [32].

Although the parallel flow field covers the entire
surface by distributing the gas into the parallel
flow channel, it has the advantages of short
process flow rate, reduced pressure, and low
auxiliary power consumption. However, the
traditional parallel flow field still exists the
problem of gas concentration and liquid water is
uneven distribution, accelerated the component
aging and lead to serious flooding phenomenon,
leading to the fuel cell power generation
performance is poor, so for the traditional parallel
flow field reaction gas distribution nonuniformity
and the balance between power generation
performance research is very important. This will
help promote the development of hydrogen fuel
cells toward a more compact, higher energy
density, better safety performance and economic
performance, and have more considerable
social, ecological and economic benefits for
China's energy structure transformation and the

mitigation of global warming and environmental
pollution [33].

3 HYDROGEN FUEL CELL BIPOLAR
PLATE AT HOME AND ABROAD

Fuel cell vehicles (Fuel Cell Electric Vehicles,
FCEVSs) is a kind of new energy vehicles mainly
driven by fuel cell engines as the power system.
Compared with traditional fuel or gas vehicles,
they do not need complex mechanical
reciprocating motion device, and the structure is
relatively simple. Fuel cell vehicles mainly
include fuel cell engine system, motor system,
auxiliary power supply system, on-board
hydrogen supply system, vehicle control system
and other mechanical and electronic structure
composition of [34]. Among them, the fuel cell
engine system, as the key component system,
provides the main power for the fuel cell vehicle,
and is the "heart" of the fuel cell vehicle.

3.1 Research Status of Hydrogen Fuel
Cell Bipolar Plate at Home and
Abroad

Bipolar plates, also known as flow field plates,
account for more than 60% of the weight of the
fuel cell stack and more than 30% of the total
cost of [35]. In the study of bipolar plate flow field
configuration, the traditional flow field, and the
traditional flow field includes the parallel flow field
and the 3D flow field, in addition, the mixture of
flow field to improve the power density of the
battery and improve the distribution of reactants.

In the conventional flow field,as shown in Fig. 1
(a), the reactive gas in the serpentine flow field
flows through a single winding flow channel to
the outlet, also known as a single serpentine flow
field. The snake flow field only passes through a
single snake flow channel [36], so the flow rate in
the flow channel is relatively high, which has
excellent drainage performance, and can quickly
blow away the concentrated liquid water.
However, when the flow field area increases, the
pressure drop will increase greatly; if there is any
blockage in the snake flow channel, the whole
flow field will be completely ineffective.

The structure design of parallel flow field is
relatively simple, generally composed of several
parallel DC channels. As shown in Fig. 1 (b). The
distance between the inlet to the outlet of each
flow channel is shorter compared to other
traditional flow fields, so the pressure drop is
small. However, when the area of the designed

253



Yin et al.; J. Eng. Res. Rep., vol. 26, no. 10, pp. 250-261, 2024; Article no.JERR.123705

DC flow field increases, the number of DC
channels increases with the increase of width,
which will lead to the poor uniformity of reaction
gas distribution between different DC channels.
At the same time, the flow rate in the parallel flow
field increases with the width of the flow channel,
and the flow rate gradually decreases, resulting
in the water of the reaction product in the flow
channel is not easy to be blown away, which
leads to the aggregation of liquid water, reducing
the reaction efficiency and working life.

The cross-finger flow field is a non-circulation
flow field structure. As shown in Fig. 1 (c). There
are many blocked channels in multiple channels,
aiming to strengthen the forced convection
between the reactive gas and the porous
electrode in the channel to achieve high power
generation performance. However, the existence
of many blocked flow channels will increase the
increase of the pressure drop in the flow field,
leading to the blockage of the water in the flow
field.

A grid-like flow field is a structure of upper and
down flow channel. As shown in Fig. 1 (d).
Compared with the parallel flow field, the power
generation performance is better, but compared
with the snake flow field, [37] between the two.
The drainage capacity of the grid flow field is
inferior to that of the parallel flow field, and the

X

performance of the grid flow field is different in
the area of medium and high current density.

For the parallel flow fields, the researchers
conducted a series of related studies. Liu et al.
[38] proposed a fuel cell based on the parallel
flow field micro distributor, which improves the
output power density by increasing the flow field
pressure drop to fully enhance the flow
uniformity. Using theoretical analysis and
numerical simulation, the parallel flow field with a
micro dispenser is systematically studied. We
show that the maximum power density increases
nonlinearly as the microdispenser size
decreases. When the microchannel of length
0.2mm is better than the conventional parallel
flow field in terms of gas concentration
distribution, gas velocity distribution and current
density, the maximum power density of the
improved fuel cell flow field is 22.8% higher than
that of the conventional parallel flow field, and
only 10.3% lower than that of the serpentine flow
cell. At the same time, the pressure drop of the
optimized flow site is about two orders of
magnitude lower than that of the serpentine flow
field, which is an optimal scheme to replace the
serpentine flow field. Moreover, for PEMFC with
parallel flow fields, the uneven distribution of
oxygen concentration in the GDL / CL interface
can be alleviated by increasing the pressure drop
between the main inlet and outlet channels.

b

Fig. 1. Schematic diagram of common flow field forms
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Fig. 2. Flow field design of Toyota Mirai fuel cell

In view of the problems of uneven reaction gas
and serious flooding in the parallel flow field,
Chen Yao [39,40,41] et al. respectively proposed
three schemes to optimize the parallel flow field.
The stepped parallel flow field than the traditional
parallel flow field power density increased 22.4%,
zigzag parallel flow field power density than
parallel flow field increased 34.9%, gradient wavy
flow field increased by 28.9% than before, zigzag
parallel flow field in three optimal, three
schemes are effectively increased the speed of
cathode gas flow, makes the reaction gas
uniform distribution, accelerate the generation of
water  discharge, inhibit ~ the  flooding
phenomenon.

Some scholars have investigated the effects of
cathodic hypoxia on PEMFC. Qu et al [42] found
that air deprivation diluted the concentration of
reactants in the downstream part of the fuel cell
flow channel, resulting in a decline in local
performance, which in turn leads to concentration
polarization and decreased overall battery output
performance. Aniguchi et al. [43] studied the
effect of cathode air shortage on MEA through
experiments, and found that when the fuel cell
operates at low air velocity, it would reduce the
effective surface area of the platinum on the
cathode side of the membrane electrode, and
aggravate the damage with the operation of the
battery, permanently reducing the catalytic
efficiency and performance of PEMFC. Liu et al.
[44] investigated the effect of air shortage on
PEMFC performance by combining experiments
with CFD simulations. The results all suggest
that the lack of reactants can have a significant
impact on battery performance and may even
lead to safety concerns.

Some scholars have also noticed the effect of
changing the flow field structure on the water

distribution of the fuel single cell. Yuan et al. [45]

studied the water distribution of different
structures of the fuel cell and used
numerical simulation to simulate the water

distribution of each fuel cell structure in the
single channel. They concluded that the area
with the highest water content is GDL,
accounting for 51%, followed by the flow field
channel, about 40%; followed by proton
exchange membrane and catalyst layer. The
maximum water content at the voltage of 0.5V is
72.6mm3,

We inspired the flow field design of the bipolar
plate As shown in the picturel-2. Tomoo
Yoshizumi et al. [46] On the basis of the first
generation 3D flow field of MI RAI, the cross
section of the parallel flow field to the direct
channel. The results show that the oxygen
concentration in the GDL increases by 130%
compared with the traditional DC channel, which
is the same level as the first generation 3D
channel of MIRAI, and the mass power density
increases from 2.8kW / kg to 5.4 kW / kg.
Compared with the previous generation of fuel
cell stack, the power generation performance,
stability and life are significantly improved, and
the cost is also reduced.

Based on the traditional flow field, the bionic flow
field is derived. Compared with the traditional
flow field, the bionic flow field can reduce the
pressure drop to a very small extentreduced
flooding phenomenon. Iranzo et al. [47] illustrate
the difference of different bionic flow field
structures based on natural and biological
structures, which showed that the bionic flow
field has more efficient water management and
higher monomer voltage compared with the
conventional flow field. At the same time, the
pressure drop of the blade and lobe type flow
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field (26~27Pa) is reduced compared with the
traditional flow field (38~41Pa), which reduces
the pumping power and is conducive to the
electrochemical reaction of the fuel cell. Although
this biomimetic design has been successful so
far and has been widely used in the bipolar plate
flow field design, it is widely believed that the
biomimetic design has not yet reached its full
potential.

The [48] has studied the influence of
maize leaf vein sieve plate structure on the
performance of fuel cells. The results show that
the opening rate, the number of holes, the
rotation Angle of the sieve holes and the number
of sieve plates all have an impact on the
improvement of battery performance. The best
optimized sieve plate structure scheme is: when
the opening rate is 22.3%, the number of
screening holes is 4, the screening hole
arrangement rotation is 25%, the number of
sieve plates is 5, the power generation
performance of the screening plate is improved
by 5.1% compared with that of the parallel flow
channel, and the power density is 0.97W. By
comparing the polarization curve, power density
curve, speed field distribution, reactant
distribution and output net power and other
characteristic parameters, it is found that the
power generation performance of fuel cell at this
time is optimal.

Therefore, in addition to the impact of the
performance of the flow field structure of the
bipolar cell, we should not only pay attention to
the change of the reaction gas, but also refer to
the change of the distribution of water, to
improve the gas shortage and flooding of the
cathode.

3.2 Research Status of Domestic and
Foreign Bipolar Plates with Convex
Platform, Sub-Flow Channel or
Depression Structure in the Flow
Field

The baffle-specific design enhances PEMFC
performance. Guo et al. [49] made a numerical
comparison between the mass transfer of
PEMFC and the battery performance under
different baffle channels. The results showed that
the rectangular baffle enhanced the most to the
reactant transfer and the battery performance,
but the power loss in the rectangular baffle
channel was also the highest. Zhang et al. [50]
proposed single-channel PEMFC with wedge fins

in the cathode channel and numerically
examined the effects of fin parameters, such as
volume, number and porosity of GDL. Wedge
fins were found to effectively improve PEMFC
performance. As the volume of the fin increases,
the oxygen mass fraction in the outlet area of the
cathode channel was low. The effect of [51] on
parallel flow fields and staggered blocking
configurations is numerically studied by Heidary
et al. The results show that the staggered
configuration increases the maximum net power
by 11% and by 7% compared to the baseline
case. It reduces the pressure drop by 70%. Jang
et al. [52] used numerical simulation to design
the baffle into the fuel cell channel and optimize
the baffle position to obtain the maximum
average current density by combining the
simplified conjugate gradient method and
commercial CFD code.

Based on the parallel flow field, Liao et al. [53]
proposed a zigzag flow field with opposite anode
/ cathode arrangement to reduce the mass
transfer resistance and provide more uniform
oxygen, water content, temperature and current
density distribution. The simultaneous addition of
obstacles to the channel can effectively enhance
the transfer of reactants to GDL to obtain better
electrochemical reactions and a wider range of
working current density.

Reasonable flow field structure can improve
the performance of fuel cells and fuel utilization
rate. Meng Qingran et al. [54] analyzed the
velocity vector, the pressure distribution in the
flow channel and the distribution of cathodic
oxygen content by establishing the new
flow field structure. The results show that the
number of rectangular grooves in the flow of the
flow channel. SuA and [55] designed
stepped channels applied to parallel and
snake flow fields, respectively. The results
show that the stepped flow field has obvious
influence on the parallel flow field, but not on the
mass transfer performance of the snake flow
field.

Yulin Wang et al. [56] proposed a novel GDL with
array grooves to further facilitate mass transfer
and drainage of PEM fuel cells. By applying a
three-dimensional multiphase fuel cell model, the
effects of the groove size and number, the GDL
length with the array grooves and the uneven
distribution of the array grooves on the
transmission of internal physical quantities and
battery performance are investigated. It aims to
obtain a reasonably newly designed GDL with
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array grooves to achieve improved mass transfer
and drainage, thereby improving the
performance of fuel cells. When the distance of
the unevenly distributed interval array groove
decreases, it facilitates the current density
uniformity and the overall battery performance.
The new GDL has a non-uniform array slot
length of 3mm, 15mm width and 1mm length,
showing the highest performance of the fuel cell
and a maximum power density of about 3.5%
higher than the conventional GDL. In addition,
the current density distribution near the outlet is
enhanced, which facilitates the operation stability
and life of the fuel cell.

In his paper, Shen Jun [57] used numerical
simulation and experimental methods to study
the effect of adding platform in the single DC
channel of fuel cell on cell performance. The
results show that the enhancement of
gas mass transmission and the rectangular
convex platform is better than the semicircular
convex platform. With the larger number of
convex platform, the improvement of fuel cell
performance, with the effect on battery
performance. Perng S W et al. [58] established a
3D (3 D) numerical simulation to study the effect
of the trapezoidal baffle on the net power of
PEMFC. The geometric parameters of the
trapezoidal baffle used in the channel include the
angle and the height. The results showed that
the maximum enhancement of PEMFC was
achieved by the trapezoidal block with an angle
of 60° and a height of 1.125mm. Du Qing [59] et
al. of Tianjin University invented a cathode
current field plate of proton exchange
membrane fuel cell staggered in parallel
partition, with porous electrodes set between the
cathode current field plate and the anode
current field plate. Taking the horizontal line of
the cathode parallel flow field plate as the
reference, there are provided with the baffle area
and the baffle area. The baffle staggered
area is divided into n even areas, and each area
is provided with M row N column baffle, and the
gas forms the pressure difference in the adjacent
area in the flow channel of the cathode
parallel flow field. The pressure difference
promotes gas flow in high and low pressure
areas to enhance the mass transfer and
water removal capacity of the cathode flow field
plate, and the strength of subridge convection
can be changed by the number of baffle. The
ridge structure ensures the mechanical support
and low resistance of the fuel cell, forming the
three-dimensional flow of gas, and then
improving the net power and battery output

performance of the fuel cell. On the basis of
improving the water removal capacity, the
oxygen concentration in the porous electrode can
be effectively increased to avoid local oxygen
deficiency. It is also proposed in the invention
that the strength of the underridge convection
can be changed by changing the number of
partitions in the baffle area, or by directly
changing the number, shape or interval of the
baffle in the flow field to enhance the gas
transmission in the direction of the porous
electrode.

Farzin Ramin et al [60] proposed a trap-type
single-pass flow field. Through numerical
simulation, the following conclusion is obtained:
compared with the traditional parallel flow field,
the diffusion rate of the trap-type channel oxygen
to the cathode electrode is much higher, which
improves the distribution of oxygen and water in
the cathode flow field, and improves the power
generation performance of the fuel cell. The
paper of the influence of trap length and number
on the power generation performance of fuel
cells is also studied. When the trap length
gradually increases to 8mm, the power density is
the highest at the critical value, and the
continuous increase of the trap length will play a
negative effect on the improvement of the fuel
cell. When studying the effect of the number of
traps on the DC channel, when the power
generation performance of fuel cells when the
number of traps is 2, but the number of traps is
greatly reduced.

4. CONCLUSION AND OUTLOOK

The document provides a detailed introduction to
the current development status of flow field
design for bipolar plates in hydrogen fuel cells,
with a focus on analyzing the impact of traditional
and new flow field designs on fuel cell
performance. Through numerical simulation and
experimental verification, researchers have
optimized traditional flow fields such as parallel
flow fields, serpentine flow fields, and interdigital
flow fields, and explored innovative designs such
as biomimetic flow fields and 3D flow fields. At
the same time, the effect of adding protrusions,
sub channels, or groove structures in the flow
channel on improving the performance of fuel
cells was also studied. In addition, the article also
explores the role of specific designs of baffles,
platforms, or slot structures in enhancing the
performance of PEMFC, as well as the specific
effects of these designs wunder different
parameters. Overall, this document
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comprehensively summarizes the research
achievements and development trends in the
field design of bipolar plates for hydrogen fuel
cells at home and abroad. Provided
important support for subsequent related
researchers. Future research should focus on
improving the performance of fuel cells, reducing
costs, and enhancing their widespread
applications. By  continuously  optimizing
design and material selection, fuel cell
technology is expected to play a greater role in
energy conversion and storage, contributing to
achieving carbon peak and carbon neutrality
goals.
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