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Fuel Call Stack (mask) (link)

Implements a generic hydrogen fuel cell model which allows the
simulation for the following types of cells:

- Proton Exchange Membrane Fuel Cell (PEMFC)

- Solid Oxide Fuel Cell (SOFC)

- Alkaline Fuel Cell (AFC)

Parameters  Signal variation  Fuel Cell Dynamics

Preset model: PEMFC - 6 kW - 45 Vdc
Model detail Level:  Detailed

Voltage at 0A and 1A [V_O(V), V_1{V)] [65,63]

Nominal operating point [Inom(A), Vnom(V)] [133.345]
Maximum operating point [Iend(A), Vend(V)] [22537]
Number of cells 65

Nominal stack efficiency (%) 55

Operating temperature (Celsius) 65

Nominal Air flow rate (Ipm) 300

Nominal supply pressure [Fuel (bar), Air (bar)] [1.5,1]
Nominal composition (%) [H2 02 H20(Air)] [99.95,21,1]

Plot V/_I characteristic View Cell parameters

Help

Apply

Fuel cell nominal parameters:
Stack Power,
Nominal = 5338.5 W
Maximal = 8325 W
Fuel Cell Resistance = 0.07833 chms
Nerst voltage of one cell [En] = 1.1288
Mominal Utilization:
-Hydrogen (H2}= 99.56 %
Oidant (02)=59.3 %
Nominal Consumpfion:
-Fuel = 60.38 slpm
<Air =143.7 slpm
Exchange current [i0] = 0.23197 A
Exchange coefficient [alpha] = 0.60645

Fuel cell signal variation parameters:

Fuel composition [x_H2] =99.95 %

Chidant composition[y_C2] =21 %

Fuel flow rate [FuelFr] at nominal Hydrogen utilization:
Nominal = 50.06 lpm
Maximum = 84.5 pm

Air flow rate [AirFr] at nominal Oxidant utiization:
Nominal = 300 |pm
Maximum = 506.4 [pm

System Temperature [T] = 338 Kebin

Fuel supply pressure [Pfuel] = 1.5 bar

Air supply pressure [PAir) = 1 bar
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Stack voltage vs current
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Abstract

This research includes a theoretical, scientific, experimental and practical
study by developing a computer model of an electric car and its driving
system within the environment of the modeling program used with
changing the source of electrical power that is secured for the
movement of the car so that the modeling process is completed once
considering the savings as the power source and again considering the
stack of fuel cells as the source The ability, after getting acquainted with
the theoretical side, the components and parts of the car proposed to be
designed, and the function of each component of it, to move on to the
practical design of a laboratory model for an electric vehicle with the
optimal choice of the mechanical linkage process between the power
source and the driving wheels in the car, In order to secure the largest
possible amount of power transmission to the driving wheels without
significant losses, and to test this model on the vehicle performance test
platform (the dynamometer) and to take the determinants and indicators
that fully express the performance of the designed laboratory model, and
to compare these results and the values obtained with the results And
the values of the theoretical and model calculations that we obtained
and discussed, mentioning the economic aspect by putting the financial
costs of the completed design process, and the expected proposal for
the total value of the design of the small-sized experimental electric

vehicle intended for two passengers only.
key words :

Determinants of electric car performance — modeling and simulation -

laboratory model of the car — dynamometer
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