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ABBREVIATIONS

FAC Flow-assisted corrosion 
Ox Oxidized species
Re Reduced species



XVI

A Factor o f frequency
A Cross sectional area
a0x Activity of oxidized species
aRe Activity o f reduced species
c b Dissolved iron concentration in bulk solution (g/cm3) 
c 0 Concentration of oxidized species
Cos Dissolved iron concentration at oxide/solution interface 

(g/cm3)
CR Concentration o f reduced species
Cso| Solubility o f iron dissolved
c w Iron dissolved concentration at wall
D Diffusion coefficient (cm2/s)
Dh Hydraulic diameter
d Diameter
d Diameter of particle to be removed (pm)

~  Rate of mass lossdt
E Potential
Eg Equilibrium potential
E0/R Potential difference for reduction reaction
E°o/R Standard potential difference for reduction reaction
e+ Dimensionless roughness height
e- Electron
F Faraday constant (96480 c/mol)
F* Surface area factor
f  Friction factor
f  Mass fraction of iron in oxide
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h Mass transfer coefficient
h Planck’s constant = 6.62 X  1 O'34 J ร
I0 exchange current density -
i Current (Amps)
ia, Anodic current
ic Cathodic current
icon - Corrosion current
J -  mass flux (g/cm2 ร)
K Equilibrium constant of reaction
K Correlation factor
k” The number o f times per second that the rate process occurs

(Boltzmann constant = 1.38X 10'23 J K"1) 
k d ,a d j. Adjusted dissolution rate constant by electrochemical effect 
kd Dissolution rate constant
kf Rate constant for forward reaction
kL The entrance loss effect
k p ,a d j. Adjusted precipitation rate constant by electrochemical effect 
k p  Precipitation rate constant
k r Rate constant for reverse reaction
L Distance from the duct entrance
1 The length for tube probe
MW Molecular weight
m The amount o f metal loss per unit area (g/cm2 ร)
ท The number o f electrons involved in the reaction
p Pressure
ps pressure at upstream (inlet)
R Gas constant (8.314 J/mol K)
R Electrical resistance
Rk Kinetic rate o f oxide dissolution



XV111

Rmt Mass transfer limited rate
Rt Overall rate o f flow-assisted corrosion
Re Reynolds number
rf Rate of forward reaction (reduction)
rr Rate of reverse reaction (oxidation)
Sc Schmidt number
Sh Sherwood number
ร Proportionality spalling (erosion) constant
T Absolution temperature (K)
t Time (seconds)
น Fluid velocity
AE° Standard potential difference
AEf* Activation energy for forward reaction
AEr* Activation energy for reverse reaction
AG Gibbs Free energy
AG° Gibbs free energy at standard state
AG* Free energy o f activation
AG* Free energy o f activation for forward reaction 
AGr* Free energy o f activation for reverse reaction 
AGo,c* Free energy o f activation for cathodic reaction caused by 

chemical reaction
AGo/ Free energy o f activation for anodic reaction caused by 

chemical reaction 
AH* Enthalpy of activation
AS* Activation entropy
a c Cathodic transfer coefficient
a a Anodic transfer coefficient
p Symmetry Factor



XIX

Ô The amount o f oxide in oxide layer per unit area (g/cm2) 
p Fluid density
p Resistivity o f the probe
Pmetai Density o f metal (g/cm3)
pox Density o f oxide (g/cm3)
<}> Porosity
เแ Fluid viscosity
T Tortuosity factor
Tw Wall shear stress
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