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18 BX B RBAL
A [HiFR , Area cm’
A, AL T BL R B, Catalyst area coefficient TEN
a TEHE, Activity TEHN
ASR HEFILLEBH , Area specific resistance Q- e’
c H1, %%, Capacitance F
Ca W JZHL 25, Double-layer capacitance F
¢’ JZ R FE T B BE , Concentration at reaction surface mol/cm’
c W FE , Concentration mol/m’
c HER R B 1% 40 52 W MR BE 4516 19 % 3K, Constant describing  V

how mass transport affects concentration losses
c, 2, Heat capacity J/(mol+K)
D P ## , Diffusivity cm’/s
E #1137, Electric field V/em
E 477 %# FAE [ , Thermodynamic ideal voltage A
Epemo  AS1FHERHE , Thermodynamic ideal voltage \
E; S E T IR E AKX S F B K, Temperature-depen-  V

dent thermodynamic voltage at reference concentration
F Z B & 2% H H 6B, Helmholtz free energy J,J/mol
F WIS ¥4, Faraday constant 96 485 C/mol
F, — %77 , Generalized force N
f I % B, Reaction rate constant Hz,s™!
F EEHEH &, Friction factor BN
G,g FH A3 H HBE, Gibbs free energy J/mol, ]
g /1B, Acceleration due to gravity m/s®
AG 1E4LBE & , Activation energy barrier J/mol, J
AG,, TG 1LBE 42 , Activation energy barrier J/mol, ]
H #E  Heat J
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e B BREM
H,h %& , Enthalpy J/mol, J
H SR IBJEE , Gas channel thickness cm
Hg ¥ #UZ B, Diffusion layer thickness cm
h B SZ# 8, Planck’s constant 6.63x 107 J/s
h a4k 8 B 52 % %, Reduced Planck constant, h/27 1.05x 107* J/s
h, FRBAEH XTI 23X, Mass transfer convection coefficient m/s
i H i , Current A
J BE/RI &, Molar flux mol/(cm’ *s)
J JRE R, Mass flux g/(em’®+s) ,kg/(m’ *s)
Je SR &, Convective mass flux kg/(cm’*s)
J F, It 3 BE , Current density Alem®
Jo B i % & , Exchange current density Alent?
Js SEWE T BB IRFEE , Exchange current density at ref-  Alem’
erence concentration
Ji % B B, 3 5% B, Limiting current density Alem’
Jlesk AL TR L W FE |, Fuel leakage current density A/em®
k B B 242 % %1, Boltzmann’s constant 1.38x 1072 J/K
L B, Length cm
M PE/R i & , Molar mass g/mol , kg/mol
M JEE i3, Mass flow rate kg/s
M, FIFFLEZE KT XA R, Generalized coupling coeffi-  HHE[
cient between force and flux
m Jii &, Mass kg
me, AW Z , Heat capacity flow rate kW/(kg-K)
N FE /R %, Number of moles &N
N, mﬁﬂﬂ%gﬁ,Avogadm’s number 6.02 x 10° mol !
n FIL A& 50 i B2 45X, Number of electrons transferred in the B4
reaction
n, S AR EE /R X, Number of moles of gas E&EH
P Lh AR I %% B, Power or Power density W 5 W/em?
P HE58 , Pressure bar, atm, Pa
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s BX H R

Q A&, Heat J, J/mol

0 H8L 17 , Charge : C

0, 1 W B Fi , Adsorption charge . C/em®

Qn Y65 B9 4 4L 9 3k I B9 TR UK B8 £, Adsorption charge for  C/cm?
smooth catalyst surface

q A HL 87 , Fundamental charge 1.60x10°" C

R FHAS A H B, Ideal gas constant 8.314 J/(mol*K)

R H3,BH , Resistance Q

R, /B HL Pl , Faradic resistance Q

Re FH 5%, Reynolds number TEH

S,s 1# , Entropy VK, J/(mol-K)

S/C 7K —8% tb., Steam-to-carbon ratio TEH

Sh Sherwood %, Sherwood number T2 H

T 185 , Temperature K,

t BB | Thickness cm .

U M BE , Internal Energy J, J/mol

u EFE, Mobility cm’/(V+s)

a S EE , Mean flow velocity cm/s,m/s

vV i & , Voltage Vv

14 £ F, Volume L,cm’

v B T R SR 3 3R , Reaction rate per unit area mol/(em® *s)

v I, Velocity cm/s

v BEBR# # , Hopping rate s, Hz

4 I, Work J,J/mol

X FH I E MR, Parasitic Power Load W

x P& /R385, mole fraction XEHN

Xy ZS {15381, Vacancy fraction mol , V/mol

¥ Juf x H93%, Yield of element x TEHN

VA FH#HT , Impedance Q

z B , Height m
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#s B il Xina
a F 17 f% 5 R 4, Charge transfer coefficient e
a CO, FH B 1 R B, Coefficient for CO, equivalent TEN
a VBT FE L, Channel aspect ratio TEHN
B CO, M 8K R B, Coefficient for CO, equivalent TEHN
Y WHYEREL, Activity coefficient TEN
A FRERZL, Denotes change in quantity EEH
8 ¥ #UZE R, Diffusion layer thickness m,cm

€ S Efficiency B4
Erp HRF L T AR 34# , Efficiency of fuel processor a4
€ PRBL B R 2R3, Efficiency of fuel reformer TEHN
€y HENE , Efficiency of heat recovery TEH
o BB, Efficiency overall TEH
ER HLZ ¥, Efficiency, electrical TEH
€ Z L, Porosity KRS
€ RLAEZR | Strain rate g !

7 L HLHE , Overvoltage , \Y%

Nt 143 B, Activation overvoltage - \Y

/o W B B3, Concentration overvoltage \

b Mk 481t B3 ., Ohmic overvoltage A%

A L4 8 R B, Stoichiometric coefficient TEH
A 7K % &, Water content T B
M FB , Viscosity kg-m/s
U AL 2F Y, Chemical potential 1,J/mol
yni 3 b 2% | Electrochemical potential 1, J/mol
0 HEE%E, Resistivity Q em

g # . , Density kg/em® kg/m’
a &3 3, Conductivity S/em, (Q-cm) ™!
o Warburg 2 %, Warburg coefficient 3

T -3 B B3 i [E] , Mean free time 8

T BYY] 7, Shear stress Pa

¢ FL ¥, Electrical potential A%

¢ FAL I , Phase factor S|
w PR, Angular frequency(w = 2xf) rad/s

¢ 11 -



7S BX
0 TR ZHIRA, Denotes standard or reference state
eff B , Effective property
T#x
®"e Y
diff Y8, Diffusion
E,e,elec (4 P,, W) Electrical (e.g. P,, W)

Eﬁﬁﬂgﬁ(ﬁﬂ Apgr) ,Quantity of formation (e.g. Agy)
E#H , Higher Heating Value

FRF i, Denotes species i

H B4 , Product

FHE K, Parasitic

S %) , Reactant

KR ARAE (A0 AH,,,) Denotes change in a reaction (e.g. AH,.)

& gw'u*c**'%\\

HE | Stack
SYS #Y, System

Nafion: #3372 B] M BtR

PureCell: UTC #38}r b 22 7] TE M A o

Honda FCX: 7 H IR %A PR B M M B bR

Home Energy System: 24 HIXZER R A A RIE M &R
Gaussian: Gaussian 2 5] )13 R 45
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