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Fig. 1. Typical configuration of a PEM fuel cell powered system for automotive applications.
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Nomenclature

A area (m-2)

C mass concentration (kg m)

C capacitor (F)

Cp specific heat Jkg~! K—1)

F Faraday number

Fr fontal area (m?)

h heat transfer coefficient (W m—2°C™! )
i current density or current (A cm—2 or A)
m mass (kg)

M molar mass (kg mcnl_l}

n number of cells

N mole flux (mols~! m™3)

Npi number of poles

P power (W)

Q heat transfer (1)

Rolee electrical resistance (£2)

§ entropy (Jmol~' K=1)
5 balancing factor

t thickness (m)

v, V voltages (V)

W mass flux (kg s~ Im2)

Superscripts, subscripts

an anode

bl blower

ca cathode

cv control volume
g gas

[ index

membr membrane layer
8 stator

Greek letters

£ porosity

T tortuosity

n efficiency

b flux linkage (Vs rad— 1)

al

~
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Table |
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Proton conducting model
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| ﬂcwm) Ul
Dy AT, Coar) Ul
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D (a's”) fRD) ]
Pt fn 6]
Electrochemical reaction model
Py (bar) 10
Tur (K) RARAN
L (V) 1229 119
Aczﬂ,eflmrell ﬂI L) (19]
Thermal model
Hys feD) 13
Cpyas finn [13]
Py fieD (13
LY I
My (kg) 3
MK 1666
Thickness (m) Density (WK ™) Heat conductivity (Jke ™' K™') Specific heat (kgm™)
Geometrical data for layers [13]
Coolant channel 0.002 1400 30 933
Plate 0.001 1400 52 935
Gas channel 0.001 1400 52 935
GDL 0.0004 2000 65 840
Catalyst layer 0.000063 17 02 0
Membrane layer 0.0001275 1967 021 1100
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