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a b s t r a c t 

A dataset from experimental tests of a proton exchange 

membrane fuel cell (PEMFC) with an active area of approx- 

imately 50 cm2 , parallel-serpentine channels and cross-flow 

field distribution between anode and cathode is presented. 

Tests were performed for four different gas inlet and out- 

let configurations. In particular, tests were performed for the 

original configuration, hydrogen inlet and outlet reversed, air 

inlet and outlet reversed, and hoses reversed for both gases. 

The operating conditions for all gas configurations were: 

pressure of 0.5 bar, temperature of 65 °C, anode and cathode 

relative humidity of 60 %, and anode and cathode stoichiom- 

etry of 1.3 and 2.5 respectively. The tests performed were 

the polarization curve (PC) for each gas configuration and the 

dynamic load cycles (FC-DLC) also for each hose position. A 
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current density mapping (CDM) sensor, capable of measur- 

ing both the current density distribution and the tempera- 

ture distribution inside the cell, was inserted into the fuel 

cell system during all tests. The use of the sensor during the 

experiments makes it possible to know how these distribu- 

tions behave and to observe whether or not there is homo- 

geneity in its measurements, thus verifying that the design of 

the flow channels is adequate and fulfilling its function. The 

results can be used to investigate and compare other bipolar 

plates and channel designs, or to compare with results from 

other test benches and environmental conditions. 

© 2024 The Authors. Published by Elsevier Inc. 

This is an open access article under the CC BY-NC license 

( http://creativecommons.org/licenses/by-nc/4.0/ ) 

S
pecifications Table 

Subject Energy 

Specific subject area Experimental data from a bipolar plate parallel-serpentine channel PEM fuel 

cell during polarization curve and dynamic load cycle tests. Using a current 

density sensor during the tests and varying the gas inlet/outlet configuration. 

Data format Raw (file in .txt and .csv format) 

Type of data Tables 

Images 

Data files with current density and temperature measurements 

Data files for polarization curves and dynamic load cycles 

Data collection The experimental work was performed in a PEM fuel cell test station designed 

by the National Hydrogen and Fuel Cell Technology Testing Center (CNH2) at 

the University of Seville. The test station is dedicated to the experimental 

testing of single PEMFCs and stacks up to 500 W. The control system of the 

test bench is based on a PLC capable of real time control, allowing it to 

operate safely and autonomously. Parallel to the PLC, there is a computer with 

control logging of all generated data, serving as an interface via a graphical 

SCADA. The fuel cell test has bipolar graphite plates from ElectroChem Inc. 

with an active area of approximately 50 cm2 . The channel design presents a 

parallel-serpentine layout at both the anode and cathode, arranged in a 

cross-flow, i.e., the anode channels are horizontal and the cathode channels are 

vertical. 

The current density mapping sensor was supplied by S ++ Simulation Services 

and CurrentVIEW software was used to obtain the current density and 

temperature distribution measurements of the tests. The sensor was installed 

between the bipolar plate and the current collector of the cathode zone. 

The polarization curves and dynamic load cycles were performed according to 

the JRC protocol. In addition, the configuration of the inlets and outlets of the 

gas hoses was modified. 

Data source location • Institution: University of Seville 

• City: Seville 

• Country: Spain 

Data accessibility Repository name: idUS 

Data identification number: 11,441/153,760 

Direct URL to data: https://idus.us.es/handle/11441/153760 

Related research article C. Suárez, B. Toharias, M. Salva, A. Chesalkin, F. Rosa, A. Iranzo, Experimental 

dynamic load cycling and current density measurements of different 

inlet/outlet configurations of a parallel-serpentine PEMFC, Energy 283 (2023) 

128,455 

https://doi.org/10.1016/j.energy.2023.128455 

http://creativecommons.org/licenses/by-nc/4.0/
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1. Value of the Data 

• This dataset containing polarization curves and dynamic load cycle tests for a PEM fuel

cell provides a basis for conducting such tests. They show the performance of the cell with

the parallel-serpentine bipolar plate and how the fuel cell would perform under operation

in a driving cycle. The temperature and current density data measured by the CDM sensor

allow an understanding of the internal behavior, and even how the measuring device and

software needs to be configured. The data showing the internal temperature and current

density distribution within PEMFCs is lacking in the open literature, and the published

data is contributing to make this data available for the scientific community, to foster a

better understanding of the internal cell processes and behavior, and also providing ex-

perimental data for detailed model validation. 

• The data generated can be used by researchers and engineers in the field of PEM fuel cell

research and development. They are intended to provide deeper knowledge, information

and understanding of the different variables involved in PEM fuel cell testing. Advanced

modeling of PEMFCs such as Computational Fluid Dynamics modeling can make a thor-

ough use of the data, as this kind of experimental measurements of internal distribution

of variables is required for a comprehensive model validation. 

• The data obtained from different test benches can be used to compare polarization curves

and driving cycles to check that the results obtained are reproducible and that the use of

a different test bench or environmental conditions does not affect the results. The data

provided by the CDM sensor allows analysis of how temperatures and current densities

are distributed across the plate. This makes it possible to optimize the design if there

is insufficient homogeneity in the measurements in any area and there are significant

irregularities. The operating conditions and gas flow configuration are comprehensively

described in this work so that it allows for potential replicability at other laboratories and

test benches. Data can be used for research activities related to cell heat management and

adapted to perform model validation. 

2. Background 

The data article adds information to the previously published article. This article includes

the dataset used in the full-length article to conduct the research. It clearly defines the pub-

lished data and how all variables are named, indicating the format in which the test bench and

CDM sensor files were exported. In addition, it explains in more detail the components used

to perform the test and obtain this dataset, including also how these components have been

assembled in the fuel cell system. The experimental test has been described indicating the pro-

tocol followed and the use of the CDM sensor and its software in the data acquisition. In short,

this data article shows the whole process followed in the development of the research, from the

description of the materials used and the assembly of the fuel cell to the obtaining of the test

data, complemented by the full-length article that interprets the results. 

3. Data Description 

3.1. Data file: PEMFC_Parallel-Serpentine.zip 

The data presented in this paper are based on the experimental results of a PEM fuel cell

with a parallel-serpentine bipolar plate design. Two types of tests have been performed, firstly

polarization curve tests and secondly dynamic load cycling tests. The results of these tests are

discussed and interpreted in the full paper “C. Suárez, B. Toharias, M. Salva, A. Chesalkin, F.

Rosa, A. Iranzo, Experimental dynamic load cycling and current density measurements of differ-
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nt inlet/outlet configurations of a parallel-serpentine PEMFC” [1] . The experimental tests were

erformed according to the JRC protocol [2] . The current density distribution and temperature

istribution datasets obtained in this series of experimental tests are significant in the field of

EMFCs, as demonstrated by other researchers in their recent studies. Zhou et al. [3] provide

 basis for developing an optimal thermal management system through local optimization of

hannels and achieving more uniform temperature and current density distributions. These dis-

ributions result in improved fuel cell performance and extended lifetime. Gao et al. [4] propose

 water flooding diagnosis method based on current density scanning, which can quantify the

everity of flooding and determine the location of flooding by measuring the changes in current

ensity distribution. Ding et al. [5] characterize possible holes in the MEA due to degradation

uring operation or fabrication by current density distribution and temperature. 

The dataset provided is organized following the schematic in Fig. 1 . The results are differenti-

ted according to the four reagent inlet and outlet configurations. Normal flow ( Normal_Flow, NF )

as referred to when the reagent inlet and outlet hoses were connected in accordance with the

riginal ElectroChem fuel cell design. When the hydrogen flow connection was reversed, it was

alled inverse hydrogen flow ( Inverse_Hydrogen_Flow, IHF ). In this case, the hydrogen inlet and

utlet were reversed while the air flow remained in its original configuration. On the contrary, if

he air flow direction was reversed but the hydrogen flow remained in its original configuration,

t was named as inverse air flow ( Inverse_Air_Flow, IAF ). And the last case consisted of invert-

ng both gas flows, exchanging the inlets for the outlets in the air and hydrogen hoses, and it

as named as inverse flow ( Inverse_Flow, IF ). Fig. 2 shows how these four gas configurations are

onnected in the cell through a schematic and a picture of the real fuel cell. Another classifica-

ion of the data provided was the type of test performed, distinguishing between dynamic load

ycles ( FC-DLC ) and polarization curves ( PC ). 

The following nomenclature was used to name the data folders:

A _BB _CC _P DD _T EE _a FF RH GG _c HH RH II air where AA indicates the configuration of the gas

oses, BB is the type of test performed, CC is the date on which experiment was performed,

D is the operating pressure in bar with a decimal, EE is the operating temperature in Celsius,

F is the anode stoichiometry with a decimal, GG is the anode relative humidity in%, HH is the

athode stoichiometry with a decimal, and II is the cathode relative humidity in%. The word

ir is indicated at the end to show that the experiment was carried out feeding air instead of

ure oxygen in the cathode. For example, NF_FC-DLC_20220209_P05_T65_a13RH60_c25RH60air,

F indicates that a normal gas flow configuration was used, FC-DLC indicates that it is a

ynamic load cycling test, 20220209 indicates the date (year 2022, month 02 and day 09) and

05_T65_a13RH60_c25RH60air indicates the test operating conditions: P = 0.5 bar, T = 65 °C,

a = 1.3, RHa = 60 %, λc = 2.5, RHc = 60%. 

Inside each folder are three data files: two files with the CDM sensor data in .dat format,

nd one file with the data recorded on the test bench in .csv format. The first two are named

DM _JJ_CC_ P DD_ T EE_ a FF RH GG_ c HH RH II air , where JJ is marked as C if the data are the cur-

ent density measurements obtained with the sensor in A/segment, while it is marked as T

hen the data are the temperature measurements in Celsius. The test bench data file is named

B_CC_ P DD_ T EE_ a FF RH GG_ c HH RH II air . 

On the one hand, the files with the data obtained by the CDM sensor are orga-

ized in the form of data matrices. For the results of current distribution, the data ma-

rix is 18 × 18 (e.g., CDM_C_20220209_P05_T65_a13RH60_c25RH60air.dat ), while the ma-

rix with the results of temperature distribution inside the fuel cell is 9 × 9 (e.g.,

DM_T_20220209_P05_T65_a13RH60_c25RH60air.dat ). The origin of the sensor is located in the

ower right corner of the gold plate or measuring plate, as can be seen in Fig. 3 . 

Once the origin is defined and located, the current and temperature distribution variables

an be named. The temperature distribution was named Ta,b , where a is the row of the matrix

nd b is the column. Fig. 4 shows how all the variables are located in a schematic and on the

eal measurement plate of the CDM sensor. In addition, Fig. 5 shows an example of the data

btained in a test, specifically for the polarization curve test, showing first the date the test was

erformed, then a reference number from the date and finally the temperature matrix. 
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Fig. 1. Diagram of dataset files. 



6 B. Toharias, C. Suárez and A. Iranzo et al. / Data in Brief 54 (2024) 110392 

Fig. 2. Diagram of the four gas inlet/outlet configurations. 
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The current distribution data is called Ca,b and is organized as shown in Fig. 6 . Fig. 7 shows

n example of the data exported by the CDM sensor in the test performed to obtain the polar-

zation curve, showing first the date the test was performed, then a reference number from the

ate and finally the current density matrix. The data obtained for the current distribution case

ere negative due to the polarity reversal of the CDM sensor, but this did not affect the values

nd therefore the development of the tests. To correct this mismatch, the sign of these current

ensity values was inverted in the post-processing of the data. 

On the other hand, the files exported by the test bench with the results of the experiments

o obtain the polarization curve (e.g., PC_20220207_P05_T65_a13RH60_c25RH60air.csv ) or the dy-

amic load cycles (e.g., FC-DLC_20220209_P05_T65_a13RH60_c25RH60air.csv ) contain information

uch as the temperature or the pressure of the cell in each second of the test, or the intensity

enerated by the fuel cell. In Table 1 it is possible to see each of the variables that appear in

hese files, with a brief description of what each data is and the unit of measurement, if appli-

able, to help the future user of this dataset. 

Finally, Fig. 8 shows the first data of the test programmed in the bench to obtain the polar-

zation curve. 
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Fig. 3. Origin of CDM sensor coordinates. 

Fig. 4. CDM sensor variables for temperature measurements (9 × 9). 

Fig. 5. Example of temperature distribution in the polarization curve test. 
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Fig. 6. CDM sensor variables for current density measurements (18 × 18). 

Fig. 7. Example of current density distribution in the polarization curve test. 
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Table 1 

Description of data exported from the test bench. 

Variable Description Unit 

Fecha Date when the test data was started to be recorded. –

Hora Time when the test data was started to be recorded. –

PT001 Pressure measured by the hydrogen inlet flow. barg 

PT002 Pressure measured by the air inlet flow. barg 

PT003 Pressure measured by nitrogen inlet flow. barg 

PT004 Pressure measured by deionized water in the anode zone humidifier tank. barg 

PT005 Pressure measured by the deionized water in the cathodic zone humidifier 

tank. 

barg 

PT006 Pressure measured by the hydrogen flow at the outlet of the fuel cell. barg 

PT007 Pressure measured by the air flow at the outlet of the fuel cell. barg 

BP001 Pressure measured by the back pressure regulator on the anode side. barg 

BP002 Pressure measured by the back pressure regulator on the cathodic side. barg 

FT001 Flow rate measured by the mass flow meter controlling the hydrogen flow in 

the low range (0.08–2 NL/min). 

NL/min 

FT002 Flow rate measured by the mass flow meter controlling the hydrogen flow in 

the high ranges (0.4–14 NL/min). 

NL/min 

FT003 Flow rate measured by the mass flow meter controlling the air flow in the low 

range (0.05–1NL/min). 

NL/min 

FT004 Flow rate measured by the mass flow meter controlling the air flow in the 

high range (0.95–47.5 NL/min). 

NL/min 

FT005 Flow rate measured by thermostatic bath. NL/min 

HT001 Relative humidity of the hydrogen inlet flow. % 

HT002 Relative humidity of the air inlet flow. % 

V001 Voltage measured in cell 1. V 

V002 Voltage measured in cell 2. V 

V003 Voltage measured in cell 3. V 

V004 Voltage measured in cell 4. V 

V005 Voltage measured in cell 5. V 

V006 Voltage measured in cell 6. V 

V007 Voltage measured in cell 7. V 

TT001 Temperature of the humidifier water in the anode zone. °C 
TT002 Temperature measured at the outlet of the hydrogen flow humidifier. °C 
TT003 Temperature of the hydrogen flow at the fuel cell inlet. °C 
TT004 Temperature of the hydrogen flow at the fuel cell outlet. °C 
TT005 Temperature of the humidifier water in the cathodic zone. °C 
TT006 Temperature measured at the outlet of the air flow humidifier. °C 
TT007 Temperature of the air flow at the fuel cell inlet. °C 
TT008 Temperature of the air flow at the fuel cell outlet. °C 
TT009 Temperature of the cooling water at the fuel cell inlet. °C 
TT010 Temperature of the cooling water at the fuel cell outlet. °C 
T013 Temperature of the heated hose of the anode zone. °C 
T014 Temperature of the heated hose of the cathodic zone. °C 
INTENSIDAD Intensity measured in the fuel cell. A 
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Fig. 8. Example of test bench data during polarization curve test. 
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. Experimental Design, Materials and Methods 

The experimental tests were performed in the test bench, which consists of a main structure

nd several individual compartments to separate and accommodate different working areas. The

est bench ( Fig. 9 ) is equipped with a balance of plant to condition all the fuel cell inlet and

utlet flows, a thermostatic bath to control the water flow and temperature if water cooling is

sed, a deionized water production system, a programmable electronic load, or a fume hood. The

est station allows the operation of PEMFCs, both single cells and stacks up to 500 W. The control

ystem of the test bench is based on a PLC with the ability to perform real-time controls. This

ystem manages the balance of the plant by controlling all the variables, which through alarms

llows the autonomous and safe operation of the plant. Parallel to the PLC, there is a computer

n charge of the communication and monitoring operations, serving as a graphical interface with

he user through a graphical SCADA. 

In the interface, as shown on the left in Fig. 10 , there is a section where the operating con-

itions to be tested can be introduced. It is divided into an anode zone, a cathode zone and

 zone called STACK . In the anode and cathode zones, the humidity, temperature, pressure or

toichiometry of these lines are controlled, while in the STACK , the values of the pressure and

emperature of the fuel cell are introduced. On the right side of Fig. 10 is the P&ID showing all

he piping and instrumentation of the test bench. This diagram allows the user to visualize in

eal time the status of the resistors, solenoid valves, etc., or the monitoring of all the sensors

nd transmitters located in the test bench. 

The fuel cell was mounted on a workbench available on the test bench, with a front panel

or reaction gas inlets and outlets. In addition, the electronic load, the power supply, and a fre-

uency response analyzer were installed. The tests were performed on a PEM fuel cell, whose

istribution and components are described in the schematic in Fig. 11 . 

1. Screws, nuts and washers. 

2. End plates: made of aluminum. 

3. Gaskets. 

4. Current collectors: gold-plated current collector with a thickness of 2 mm. 
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Fig. 9. PEM fuel cell test bench. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Toray GDLs: the gas diffusion layer between the collector and the anode zone bipolar

plate, the collector and the CDM sensor, and the CDM sensor and the cathode bipolar

plate was Toray Carbon Paper TP-090-T5 (from Quintech®), with a thickness of 0.28 mm

and 5% Teflon treatment. 

6. Bipolar plates: made of graphite (from ElectroChem Inc.), with a parallel-serpentine chan-

nel design. The gas channels of the anode bipolar plate are arranged vertically, while the

channels of the cathode bipolar plate are arranged horizontally, so that it was performed

with cross-flow. The parallel-serpentine design consists of 5 channel blocks, which are

linked through a 1.5 mm wide and 1.7 mm deep manifold. The dimension of each chan-

nel is 0.71 mm wide and 1.1 mm deep, while the ribs are 0.86 mm wide. The active area

of the fuel cell is approximately 50 cm2 , specifically 69.8 mm wide and 69.9 mm high, for

a total active area of 48.79 cm2 . The plan of the cathode bipolar plate is shown in Fig. 12 .

7. MEA: Gore A510.1 / M775.15 / C586.4 (from GORE® PRIMEA®) was selected as the mem-

brane electrode assembly. The MEA has a platinum loading of 0.1 mg/cm2 on the anode

side and 0.4 mg/cm2 on the cathode side, and it has a thickness of 0.15 mm. 

8. Freudenberg GDLs: the gas diffusion layer between the anode bipolar plate and the MEA,

and between the cathode bipolar plate and the MEA, was Freudenberg H23C6 (from Quin-

tech®), with a thickness of 0.25 mm and with a hydrophobic treatment or MPL. This MPL

helps to minimize the contact resistance between the GDL itself and the catalytic layer of

the MEA, and it helps to improve water management by facilitating its transport. 

9. CDM sensor: the current density mapping sensor was provided by S ++ Simulation Ser-

vices [6] . This sensor ( Fig. 13 ) was placed between the current collector and the bipolar

plate of the cathodic zone to measure both current and temperature distribution. It con-
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Fig. 10. Graphical test bench interface. 

Fig. 11. Schematic arrangement of components used in the fuel cell. 
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Fig. 12. Cathode bipolar plate drawing with parallel-serpentine design (from ElectroChem Inc.). 

Fig. 13. Current density mapping sensor (CDM). 

Table 2 

Experimental test operating conditions. 

Parameter Value 

Cell temperature 65 °C 
Cell pressure 0.5 bar 

Relative humidity of anode 60 % 

Relative humidity of cathode 60 % 

Anode stoichiometric factor 1.3 

Cathode stoichiometric factor 2.5 

 

 

 

sists of a 0.7 mm thick electronic device, whose measurement plate is gold plated and it

has an active area of 50 cm2 . 

Once all the components of the fuel cell were assembled and connected to the test bench,

the experimental tests began. For the experimental tests of the fuel cell in the four proposed gas

configurations, the same operating conditions were maintained as indicated in Table 2 . 
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Table 3 

Polarization curve set points. 

Set point no. Current density (A/cm2 ) Time (s) 

1 X 3600 

2 0 90 

3 0.02 60 

4 0.04 60 

5 0.06 60 

6 0.08 60 

7 0.1 210 

8 0.2 210 

9 0.3 210 

10 0.4 210 

11 0.5 210 

12 0.6 210 

13 0.7 210 

14 0.8 210 

15 0.9 210 

16 Y 210 

17 0.9 210 

18 0.8 210 

19 0.7 210 

20 0.6 210 

21 0.5 210 

22 0.4 210 

23 0.3 210 

24 0.2 210 

25 0.1 210 

26 0.08 60 

27 0.06 60 

28 0.04 60 

29 0.02 60 

30 0 60 
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Obtaining the polarization curves for the different configurations followed the JRC protocol

2] . The first stage of each test consisted of preconditioning the fuel cell under the operating

onditions previously specified and introduced into the test bench configuration. Once the tem-

erature, pressure and relative humidity conditions were reached, the load was turned on and

he current density was increased. The current density was increased in steps of 0.1 A/cm2 un-

il a voltage of 0.5 V was reached. This value was noted because it was one of the values to be

ntroduced in the table of conditions that automated the operation of the test bench in these ex-

eriments. The value of the current density was then increased until the maximum was found,

hich was set at value of 0.35 – 0.4 V to avoid degradation of the cell during the tests due to

ow voltages. This maximum was another of the values to be entered in the automation table. 

Once these values were noted, it was possible to design the table shown in Table 3 . First, the

urrent density was kept constant at a value where the voltage was 0.5 V ( X value in Table 3 )

or 3600 s to achieve stabilization of the conditions. Next, the cell was placed at 0 A/cm2 or

CV conditions for a period of 90 s. Then there were increments of 0.02 A/cm2 for 60 s until

he current density reached 0.1 A/cm2 , and thereafter steps or increments of 0.1 A/cm2 with

 period of 210 s each. These increments reached the value shown as maximum and set as Y

n Table 3 . The next part of the table followed this process but in reverse, starting from the

aximum value until the OCV was reached. Table 3 was repeated three times in the experiment

o ensure greater reproducibility of the results and greater reliability of the data obtained. The

est bench was programmed to acquire and save the data every 1 s of the test. 

For post-processing of the data, the last 30 current density values were averaged and the

urrent density and voltage values were plotted to obtain the polarization curves, as can be

een in the full paper [1] . 
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Fig. 14. Polarization curve to obtain the current density of FC-DLC test. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

These graphs with the polarization curves were used to obtain the current density data re-

quired for the dynamic load cycling tests. The 100 % current density value used in the FC-DLC

was defined as the average current density of the upward and downward polarization curve

measurements to produce a voltage of 0.6 V. To do this, a straight line was drawn on the polar-

ization curves at the 0.6 V value and its intersection with the double curve defined two current

density values. The average of these two values was the current density value used in the FC-

DLC test. Fig. 14 shows the process followed to obtain the current density value. 

Once the 100 % current density value was defined, a table was created to automate the test

bench conditions. Table 4 shows the points created for the dynamic load cycle test. First, a cur-

rent density equal to that obtained at a voltage of 0.5 V ( X value) was maintained for 3600 s

to stabilize the operating conditions in the fuel cell. Then, a percentage of the current density

was applied with respect to that defined as 100 %. For example, in point 3, 12.5 % of the current

density defined as maximum was applied. The load percentages and run times are defined in

the JRC protocol [2] . 

As occurred in the polarization curve tests, Table 4 was repeated three times in the experi-

ment. The test bench was also programmed to save data every 1 s of the test. 

During the performance of the polarization curve and dynamic load cycle tests, the CDM

sensor was active, saving current density distribution and temperature distribution data. The

CDM sensor used CurrentVIEW software to control the operating variables. The CDM sensor was

connected to the test bench via 6 USB ports provided by the manufacturer. In the graphical

interface of the CurrentVIEW software ( Fig. 15 ), two zones can be distinguished, the left zone

where the boxes with the values measured by the sensor and the buttons to control the program

are located, and the right zone where a warning about the USB connections appears. If these

connections are correct, the boxes are green and if they are not, they are red, as in the example

in Fig. 15 . 
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Table 4 

FC-DLC test set points. 

Set point no. Current density (% A/cm2 ) Time (s) 

1 X 3600 

2 0 15 

3 12.5 13 

4 5 33 

5 26.7 35 

6 5 47 

7 41.7 20 

8 29.2 25 

9 5 22 

10 12.5 13 

11 5 33 

12 26.7 35 

13 5 47 

14 41.4 20 

15 29.2 25 

16 5 22 

17 12.5 13 

18 5 33 

19 26.7 35 

20 5 47 

21 41.7 20 

22 29.2 25 

23 5 22 

24 12.5 13 

25 5 33 

26 26.7 35 

27 5 47 

28 41.7 20 

29 29.2 25 

30 5 68 

31 58.3 58 

32 41.7 82 

33 58.3 85 

34 83.3 50 

35 100 44 

36 0 21 

 

T

 

m

The functions of each of the boxes and buttons on the graphical interface are defined in

able 5 . 

Fig. 16 shows the sensor measurements at one point during the polarization curve test. As

entioned above, the negative sign of the current density values is highlighted. 
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Fig. 15. Graphical interface of CurrentVIEW software. 

Fig. 16. Example of the CurrentVIEW software during the polarization curve test. 
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Table 5 

Description of data and buttons of CurrentVIEW software. 

Variable Description Unit 

Current 

Measurement 

When it is checked, CDM measures current density. –

Temperature 

Measurement 

When it is checked, CDM measures temperature. –

Current & Temp. 

Meas. 

When it is checked, CDM measures current density and temperature. –

Options Pressing this button opens a window where it is possible to modify the display 

of the graphs by changing the coordinate axes, scale colors, etc. 

–

Current Calibration Pressing it opens a window where the user can attach a .txt file of current 

densities provided by the manufacturer to calibrate the sensor. 

–

Temperature 

Calibration 

Pressing it opens a window where the user can attack a .txt file of 

temperatures provided by the manufacturer to calibrate the sensor. 

–

Idle This button is checked by default when the CDM sensor program is started. –

Stop Application When this button is pressed, the sensor stops taking measurements and the 

program returns to its initial state, with the setpoints showing a value of zero. 

–

Current 3D When pressed, it turns green and a window appears on the screen where the 

user can see the 3D graph of the current density distribution. 

–

Current Table When pressed, it changes to green color and the window appears on the 

screen where the user can see the table (18 × 18) with the current density 

measured by the sensor. 

–

Temperature 3D When pressed, it turns green and a window appears on the screen where the 

user can see the 3D graph of the temperature distribution. 

–

Temperature Table When pressed, it changes to green color and the window appears on the 

screen where the user can see the table (9 × 9) with the temperature 

measured by the sensor. 

–

Save Data Pressing it opens a window where the user has to indicate the destination 

directory for a .txt file that saves the temperature data and another .txt file 

that saves the current density data. Once the destination of these files has 

been indicated, the button turns green and the program begins to save the 

data measured by the sensor, with a saving period equal to the period defined 

as data acquisition in the set point (Period Measurement). 

–

Period 

Measurement 

Period in which the program measures or updates the data obtained with the 

CDM sensor. 

ms 

Total Current Total current density measured by the sensor. Since the current densities are 

saved in 18 × 18 data arrays, this total value is the sum of all these values. 

A 

Min Current Indicates the minimum current density obtained by the sensor, i.e., the 

minimum value of the 18 × 18 matrix of current densities. 

A 

Max Current Indicates the maximum current density obtained by the sensor, i.e., the 

maximum value of the 18 × 18 matrix of current densities. 

A 

Aver. Current dens. The graphical interface has an error in this set point because the unit would 

be A/cm2 instead of A. Therefore, in this set point, the total current density is 

divided by the active area of the sensor, in this case 50 cm2 . 

A ↓ A/cm2 

Voltage Reference voltage. V 

Min Temperature Indicates the minimum temperature obtained at the sensor, i.e., the minimum 

value of the 9 × 9 matrix of temperatures. 

°C 

Max Temperature Indicates the maximum temperature obtained at the sensor, i.e., the maximum 

value of the 9 × 9 matrix of temperatures. 

°C 

Aver. Temperature Indicates the average temperature of the fuel cell, which is the sum of all data 

in the temperature matrix divided by the total number of data (81). 

°C 

L

E

 

g  

h
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