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AΩ Absorptance, directional -
A Amplitude varies
A Area m2

Aσ Area, cross-sectional m2

Ă Area, interfacial, per unit volume m−1

AS Area, surface m2

A Arrhenius pre-exponential factor varies
A Helmholtz energy J
a⃗ Acceleration m s−2

a⃗r Acceleration, radial m s−2

a Activity -
a Turns ratio, primary:secondarye -
a Van der Waals cohesion pressure J m3 mol−2

B Bottoms mass flow rated kg s−1

B⃗ Magnetic field flux density T
B Maxwell-Stefan diffusivity, inverted s m−2

Bi McMillan-Mayer virial coefficient i -
Bs Mold constant, Chvorinov s m−2

Bf Spectral radiance per unit frequency W sr−1 m−2 Hz−1

B Susceptance S
Bi Biot number -
BCF Bioconcentration factorg -
b Molality mol kg−1

b Steady state valueb varies
b Van der Waals excluded volume m3 mol−1

C Capacitance F
Csb,f Capacity factord -
C Centroidf m
C0 Coefficient, dischargeg -
Cd Coefficient, drag -
CP Coefficient, power -
Cv Coefficient, valved -
C Concentration, mass kg m−3

C Constant, numerical -
C Contrasta -
CP Heat capacity, constant pressure J K−1

CV Heat capacity, constant volume J K−1

Ĉ Heat capacity, specific J K−1 kg−1

CH Heat, humid J K−1 kg−1

CI Confidence intervala varies
Cp Process capabilityc varies
CoP Coefficient of performance -
c Concentration, molar mol m−3

c Speed of light in medium m s−1

c̃ Speed of sound in medium m s−1

D̆ Diffusion per unit volume of reactor mol m−3 s−1

DAB Diffusivity, A through B m2 s−1

D̄ Diffusivity, overall m2 s−1

DK Diffusivity, Knudsen m2 s−1

D Diffusivity, Maxwell-Stefan m s−2

Da Dispersion coefficient, axial m2 s−1

D Distillate mass flow rated kg s−1

Ḋ Drying rate kg h−1 m−2

Ḋc Drying rate, constant kg h−1 m−2

Da Damköler number -
DR Decay ratio -
d Dilution factor -
d⃗ Generalised driving force m−1

d2 Unbiasing constant, expected rangec -
d3 Unbiasing constant, d2 std. dev.c -

E Effecta -
E⃗ Electric field strength V m−1, N C−1

E Electromotive force V
E Emissionsg kg
Ė Emissions rateg kg h−1

E Energy J
Ea Energy, activation J mol−1

Ek Energy, kinetic J
Ėk Energy, kinetic, transfer rate J s−1

Ep Energy, potential J
Ėp Energy, potential, transfer rate J s−1

E′ Generator internal voltage, constante V
Ee Irradiance W m−2

E◦ Standard electrode potential V
E Young’s modulusf Pa
e Error signalb varies
es Error, standarda varies
e Residuala varies
F0 F-factora -
Fc F-distribution critical valuea -
F Feed mass flow rated kg s−1

F Feed molar flow rate mol s−1

FLV Flow parameterd -
F⃗ Force N
F⃗b Force, buoyancy N
F⃗d Force, drag N
F̂k Force, friction, kinetic N
F̂r Force, friction, rolling N
F̂s Force, friction, static N
F⃗ Force, magnetomotive A−turn
F⃗n Force, normal N
F⃗r Force, resultant N
F⃗t Force, tension N
F̂ Frictional loss J kg−1

FR Fractional recoveryd -
Fr Froude number -
fc Constriction factor -
fE Emissions factorg -
f Fanning friction factor -
f Fraction / factor -
fI Fraction of inhibition -
f Frequency s−1

fn Frequency, n-th harmonic s−1

f◦ Fugacity, ideal Pa
f Fugacity, mixture Pa
f⋆ Fugacity, pure substance Pa
f⋆
 Fugacity, pure substance at reference Pa
fT Heat exchanger correction factor -
fQ Quality factor -
fs Scale factor -
f Vapour fraction of feedd -
G Conductance S
G Gas mass flow rate kg s−1

G Gibbs energy J
Ḡ Gibbs energy, partial molar J mol−1

G⃗ Mass velocity kg m−2 s−1

G Shear modulusf Pa
Gr Grashoff number -
gR Relative centrifugal force -
H Enthalpy J
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H̄ Enthalpy, partial molar J mol−1

H Enthalpy, vapour (cf. h) J
H Entropy, Shannon bit
H̃ Head m
H̃P Head, pressure m
H̃v Head, velocity m
HH Heating value, higher J
HL Heating value, lower J
H Henry’s law constant varies

˙
H Humidity, absolute kgwater(v) kg−1

dry air

˙
Hc Humidity, critical kgwater(v) kg−1

dry air

˙
HM Humidity, molal molwater(v) mol−1

dry air

˙
HP Humidity, percentage -

˙
HR Humidity, relative -

˙
HS Humidity, wet bulb temperature kgwater(v) kg−1

dry air

H⃗ Magnetic field strength A m−1

h Enthalpy, liquid (cf. H) J
hd Fouling coefficient W m−2 K−1

h Heat transfer coefficient W m−2 K−1

h Height m
hG Height, gas enthalpy transfer unitd m
I Electric current A
İ Electric current, per unit pu
Ī Electric current, phasor domain A
Ie Electron current s−1

I Intensity, sound W m−2

ISx Moment of area (2nd) / area mt. of inertiaf m4

IMx Moment of mass (2nd) / mass mt. of inertiaf kg m2

IPxy Product moment of inertiaf m4

i Electric current, time dependent A
i van ’t Hoff factor -
JD Colburn mass transfer factor -
J Current density A m−2

J⃗ Impulse N s
J Ising model interaction -
Ka Acid dissociation constant -
Kb Base dissociation constant -
K Bulk modulusf Pa
Kfp Cryoscopic constant kg K mol−1

Kd Dry soil-water partition coefficientg -
Kbp Ebullioscopic constant kg K mol−1

Ke Equilibrium constant -
Kad Equilibrium constant, adsorption Pa−1

Kcat Equilibrium constant, catalysis -
Kc Equilibrium constant, concentration -
Kde Equilibrium constant, desorption Pa
Kp Equilibrium constant, pressure -
Ks Equilibrium constant, surface reaction varies
K′ Equilibrium distribution coefficientd -
K Equilibrium vapour-liquid ratiod -
Kf Fitting loss coefficient -
Kv Flow factor m3 h−1 bar−1/2

KI Fracture toughness, plane-strainf Pa m1/2

KM Michaelis constant mol m−3

Kow Octanol-water partition coefficientg -
Koc Organics soil-water partition coeff.g -
Kp Process gainb -
Kc Proportional gain constantb -
Ksp Solubility product varies
Ks System gainb -

Kw Water autoionisation constant -
k Angular wavenumber rad m−1

k Coupling coefficiente -
kc Mass transfer coeff., conc. m s−1

k′c Mass transfer coeff., conc., EMCD m s−1

ky Mass transfer coeff., gas, frac. mol s−1 m−2 x−1

k′y Mass transfer coeff., gas, frac., EMCD mol s−1 m−2 x−1

kG Mass transfer coeff., gas, press. mol s−1 m−2 Pa−1

k′G Mass transfer coeff., gas, press., EMCD mol s−1 m−2 Pa−1

kL Mass transfer coeff., liq., conc. m s−1

k′L Mass transfer coeff., liq., conc., EMCD m s−1

kx Mass transfer coeff., liq., frac. mol s−1 m−2 x−1

k′x Mass transfer coeff., liq., frac., EMCD mol s−1 m−2 x−1

ke Power loss emp. constant, eddy, specifice W kg−1 Hz−2 T−2 m−2

kh Power loss emp. const., hysteresis, specifice W kg−1 Hz−1 T−nS

k Probit parametera varies
k Radius of gyrationf m
k Reaction rate constant varies
kad Reaction rate constant, absorption Pa−1 s−1

kde Reaction rate constant, desorption s−1

“kp Reaction rate constant, pellet, areal varies
k̂p Reaction rate constant, pellet, specific varies
k̆p Reaction rate constant, pellet, volumetric varies
ks Reaction rate constant, surface varies
k Spring constant N m−1

k Thermal conductivity W m−1 K−1

keff Thermal conductivity, effective W m−1 K−1

L⃗ Angular momentum kg m2 s−1

L Inductance H
Lm Inductance, mutual H
L Length, dimensionless -
L Liquid mass flow rated kg s−1

L̄ Liquid mass flow rate in reboilerd kg s−1

LS Solid loading kg
L̇S Solid loading mass flow rate kg s−1

LI Sound intensity levelg dB
LCL Lower control limitc varies
LFL Lower flammability limitg %
LOC Limiting oxygen concentrationg %
LSL Lower specification limitc varies
ℓ Azimuthal quantum number -
ℓ Length m
ℓa Length, arc m
ℓ′ Length, characteristic m
ℓf Length, focal m
M Conductor material temperature constante K
M Modulus m
MT Modulus, Thiele -
M Molarity mol L−1

M⃗ Moment, bendingf N m
Mx Moment of mass (1st)f kg m
M Optical magnification -
MS Mean squarea -
MSE Mean squared errora -
m Flux, mass, relative to ⟨v⃗m⟩ kg s−1 m−2

m′ Flux, mass, relative to ⟨v⃗n⟩ kg s−1 m−2

mℓ Magnetic quantum number -
m Mass kg
ma Mass, atomic Da
ṁ Mass flow rate kg s−1
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m̌ Molar mass (molecular weight) g mol−1

⟨m̌⟩ Molar mass, average g mol−1

m Order parameter, magnetic, per spin -
Ne Number of electrons transferred -
NL Number of levelsa -
Nt Number of turns in a coil -
N Quantity -
Ṅr Revolutions per minute min−1

N Size of populationa -
Nu Nusselt number -
Nup Nusselt number, particle -
NPSHA Net positive suction head available m
n Diffraction order -
nH Hill coefficient -
n Index of refraction -
n Flux, molar, relative to ⟨v⃗m⟩ mol s−1 m−2

n′ Flux, molar, relative to ⟨v⃗n⟩ mol s−1 m−2

ṅ Molar flow rate mol s−1

n Number of moles mol
n Number of samplesa -
n Polytropic index -
n Principal quantum number -
n Size of samplea -
nS Steinmetz coefficiente -
OSFC Out of service fuel concentrationg %
P⃗ Momentum kg m s−1

P ∗ Overpressure, scaledg -

˙
Pgs Permeability, gas-solidd m3

solute
 s−1 m−2
solid Pa−1 mδ

˙
PG Permeability, membrane, gasd mol s−1 m−1 Pa−1

˙
PL Permeability, membrane, liquidd m s−1

˙
Pslv Permeability, membrane, solventd kgsolvent s−1 m−1 Pa−1

P̂e Power loss, eddy, specific W kg−1

P̂h Power loss, hysteresis, specific W kg−1

P Power, real W
Ṗ Power, real, per unit pu
P Poynting correction factor -
P Pressure Pa
Pc Pressure, critical Pa
P Pressure, dynamic Pa
PB Proportional bandb -
Pe Péclet number -
PI Prediction intervala varies
PO Percent overshootb -
Pr Prandtl number -
p⃗ Electric dipole moment C m
p Power, instantaneous W
p Pressure, partial Pa
p⋆ Pressure, vapour Pa
p Probability valuea -
p System poleb -
pf Power factor -
Q Heat J
Q̇ Rate of heat flow W
Q̇x Rate of heat flow in x direction W
Qr Reaction quotient -
Qc Reaction quotient, molar concentration -
Qp Reaction quotient, pressure -
Q Reactive complex power VAR
Q̇ Reactive complex power, per unit pu
Q Total charge enclosed C

Q̆ Volumetric heat generation W m−3

qλ Charge density, linear C m−1

qσ Charge density, surface C m−2

qρ Charge density, volume C m−3

q Electric charge C
q Liquid fraction of streamd -
q Mass ratio of adsorbate to adsorbentd -
R2 Coefficient of determinationa -
R Consumption/generation rate, mass kg s−1

R̆ Cons./gen. rate, mass, volumetric kg s−1 m−3

R̂ Gas constant, specifice J kg−1 K−1

R Radius m
R̄ Radius, geometric meane m
R̄ Range, averagec -
R Reflux ratiod -
R Reluctance H−1

Rf Resistance of filter mediumd m−1

R Resistance W
Ṙ Resistance, per unit pu
R Resistance, thermal K W−1

R Tunneling reflection coefficient -
Re Reynolds number -
Rep Reynolds number, particle -
rb Boilup ratiod -
r Consumption/generation rate, molar mol s−1

r̆ Cons./gen. rate, molar, volumetric mol s−1 m−3

r Position, 2D space m
r⃗ Position vector, 2D space m
r Radial coordinate position m
r Rate of reaction varies
r̂ Rate of reaction, catalysed, specific mol g−1

cat s−1

r̆ Rate of reaction, catalysed, volumetric mol L−1 s−1

r Ratio -
S Entropy J K−1

S̄ Entropy, partial molar J mol−1 K−1

S Moment of area (1st)f m3

S Power, apparent complex V A
Ṡ Power, apparent complex, per unit pu
S⃗ Poynting vector W m−2

˙
S Saturation, absolute kg(v) kg−1

dry gas

˙
SM Saturation, molal mol(v) mol−1

dry gas

˙
SP Saturation, percentage -

˙
SR Saturation, relative -
SA/B Selectivity of A to B -
S̄A/B Selectivity of A to B, overall -
S⃗ Spin angular momentum m2 kg s−1

S Steam mass flow rate kg s−1

⟨S⃗⟩ Time-averaged Poynting vector W m−2

Sc Schmidt number -
Sh Sherwood number -
Shp Sherwood number, particle -
SP Splitd -
SS Sum of squaresa -
St Stanton number -
SIL Surge impedance loade W
SSE Sum of squares residual errora -
SST Sum of squares, totala -
s Complex frequency complex Np s−1

s Position, 1D space m
s⃗ Position vector, 1D space m
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˙
s Solubility, gas m3

solute
 m−3
solid Pa−1

s Spin quantum number -
s Standard deviation, samplea varies
s2 Variance, samplea varies
T Period s
T1/2 Period, half s
T Temperature, thermodynamic K
Tc Temperature, critical K
TD Temperature, Debye K
Tr Temperature, reduced -
TΩ Transmittance, directional -
T Tunneling transmission coefficient -
TLV Threshold limit valueg varies
TWA Time-weighted averageg varies
t1/2 Half-life s
t⃗ Stress vector Pa
t Time s
tm Time, mean residence s
tp Time, peakb s
ts Time, solidificationf s
U Energy, internal J
Û Energy, internal, specific J kg−1

UE Energy, potential, electrical J
UM Energy, potential, magnetic J
U Overall heat transfer coefficient W m−2 K−1

U Ullageg m3

U Velocity, dimensionless -
UCL Upper control limitc varies
UFL Upper flammability limitg %
USL Upper specification limitc varies
u0 Biasb varies
u Control signal (manipulated variable)b varies
u Energy density J m−3

uf Energy density, spectral J m−3 Hz−1

u∞ Velocity, freestream m s−1

V Causative variablea varies
V Vapour mass flow rated kg s−1

V̄ Vapour mass flow rate in reboilerd kg s−1

V Voltage V, J C−1

V̄ Voltage, phasor domain V
V̇ Voltage, per unit pu
V Volume m3

Vc Volume, critical m3

VH Volume, humid m3 kg−1
dry air

V̄ Volume, partial molar m3 mol−1

V̌s Volume, saturated molar m3 mol−1

V̇ Volumetric flow rate m3 s−1

v Atomic/structural diffusion vol. increment -
v Reaction velocity µmol L−1 min−1

v̄ Reaction velocity, net µmol L−1 min−1

v⃗ Velocity m s−1

⟨v⃗⟩ Velocity, average m s−1

⟨v⃗m⟩ Velocity, average, mass m s−1

⟨v⃗n⟩ Velocity, average, molar m s−1

v⃗d Velocity, drift m s−1

v⃗ϕ Velocity, phase m s−1

v⃗s Velocity, superficial m s−1

v⃗t Velocity, tangential m s−1

v⃗∞ Velocity, terminal m s−1

v Voltage, time dependent V

W Work J
Ẇ Work rate W
Ŵ Work per unit of mass pumped J kg−1

w Mass fraction -
w Width m
w⃗ Vorticity s−1

X Conversion fraction -
Xe Conversion fraction, equilibrium -
X Reactance Ω

Ẋ Reactance, per unit pu
X̄ Reactance, phasor domain W
X ′ Reactance, transient W
x Coded level variablea -
x Mole fraction of more dense species (cf. y) -
x̄ Centre of massf m
Y Admittance S
YES Fractional occupancy of ligand S on receptor E -
Y Geometric factor for toughnessf -
Y Probit variablea -
Yc Yield, casting -
YA Yield of A -
ȲA Yield of A, overall -
y Mole fraction of less dense species (cf. x) -
y Process variableb varies
ŷ Regression model, fitteda -
Z Atomic number -
Z Collision frequency s−1

Z Compressibility factor -
Zc Comp. factor at critical point -
Z Impedance W
Z0 Impedance, characteristic W
Ż Impedance, per unit pu
Z̄ Impedance, phasor domain W
Z Partition function, canonical -
Z Partition function, grand canonical -
z Fraction in feedd -
z Partition function, isothermal-isobaric -
z Position, z-axis m
ze Scaled distanceg m kg−1/3

z System zerob -

Greek Alphabet

α⃗ Acceleration, angular rad s−2

α Arrhenius number -
α Attenuation constant Np m−1

α Cooperativity factor -
α Dissociation fraction -
α◦ Ideal separation factord -
α Kinetic energy velocity correction factor -
α Order of reaction -
ᾱ Order of reaction, overall -
αAB Relative volatilityd of A to B -
α Significance levela -
α Specific filter cake resistanced m kg−1

α Thermal diffusivity m2 s−1

α Thermal expansion coefficient K−1

β Bandwidthb s−1

β Phase constant rad m−1

β0 Regression coefficient, intercepta -
β̂0 Regression coefficient, intercept, est.a -
β1 Regression coefficient, slopea -
β̂1 Regression coefficient, slope, est.a -

CC BY-NC-SA 4.0 4 http://apollo.effendi.me/cemt/



Guide to Nomenclature - kmyates@mtu.edu 2025/04/25 19:28
β Thermodynamic beta / coldness J−1

Γ Thermodynamic factor -
γ Activity coefficient -
γ Heat capacity ratio -
γ Lorentz factor -
γi Overshoot of peak i above stdy. stateb varies
γ Propagation constante m−1

γxy Shear strain -
γ Specific weight N m−3

γ Surface tension N m−1

∆set Steady state offestb varies
∆rCP Heat capacity of reaction J K−1

∆rG Gibbs energy of reaction J
∆slnH Enthalpy of solution J mol−1

solute
∆cH Heat of combustion J
∆fH Heat of formation J
∆fusH Heat of fusion J
∆mixH Heat of mixing J
∆rH Heat of reaction J
∆trsH Heat of phase transition J
∆vapH Heat of vapourisation J
∆mixS Entropy of mixing J K−1

∆trsS Entropy of phase transition J K−1

∆rS Entropy of reaction J K−1

∆s Spacetime interval m
∆fusV Volume change of fusion m3

∆trsV Volume change of phase transition m3

∆shρ Density change at superheat g cm−3 °C−1

δ̄ Distance, geometric meane m
δ Power anglee rad
δ Thickness / distance m
εΩ Emissivity, directional -
ϵ Energy quantum varies
ϵ Heat exchanger effectiveness -
εf Non-ideal filling factorg -
εm Non-ideal mixing factorg -
ε Random errora -
ε Rate of strain tensor s−1

εR Relative permittivity -
εe Strain, engineeringf -
ε Strain, truef -
ε Volumetric expansion parameter -
ζ Damping ratiob -
ηint Catalyst internal effectiveness factor -
η Efficiency -
ηdc Frac. of Aσ,col for vapour flowd -
ηML Murphree liquid efficiencyd -
ηMV Murphree vapour efficiencyd -
ΘB Stoich. ratio of B to lim. reactant -
θ Angular position rad
θ Argument rad
θc Critical angle rad
θp Dead timeb s
θ Fraction of gas feed permeatedd -
θv Molar conc. of vacant sites mol g−1

cat
θA Sfc. conc. of sites occupied by A mol g−1

cat
θ Zenith angle rad
κ Debye spring constant -
κ Isothermal compressibility Pa−1

κ Torsion spring constant N m rad−1

κ Viscosity, volume Pa s
Λ Grand potential J
λ Decay constant s−1

λ Eigenvalueb -
λ Flux linkagee Wb−turn
λ Latent heat of vapourisation J kg−1

λ Mean free path m
λ Tip to speed ratioe -
λ Wavelength m
µ Chemical potential J mol−1

µk Coefficient of friction, kinetic -
µr Coefficient of friction, rolling -
µk Coefficient of friction, static -
µJ Joule coefficient K m−3

µJT Joule-Thomson coefficient K Pa−1

µ Linear density kg m−1

µ⃗ Magnetic dipole moment J T−1

µ⃗S Magnetic dipole moment, spin J T−1

µAB Mass, reduced kg
µ Mean, populationa varies
µ Viscosity, dynamic Pa s
ν Degrees of freedom -
ν Poisson’s ratiof -
ν Stoichiometric coefficient -
ν Viscosity, kinematic m2 s−1

ξ Extent of reaction mol
ξ̇ Extent of reaction, continuous mol s−1

Π Osmotic pressure Pa
πT Internal pressure Pa
ρH Density, humid kg m−3

ρ Density, mass kg m−3

ρN Density, numerical m−3

ρR Density, relative (specific gravity) -
ρ Resistivity W m
ρs Steric factor -
σ Atomic radius, hard elastic sphere Å
σAB Collision diameter (cross section) Å
σ Conductivity S m−1

σ Density, surface g m−2

σ Ising spin configuration -
σ Neper frequency Np s−1

σx,y,z Standard deviation, Gaussian dispersiona m
σ Standard deviation, populationa -
σ̂ Standard deviation, pop., estimateda -
σe Stress, engineeringf Pa
σ Stress, truef Pa
σ Total stress tensor Pa
σ Van der Waals radius Å
σ2 Variance, populationa -
τ Mean time between collisions s
τn Natural periodb s
τD Rate timeb s
τ Reactor space time s
τI Reset timeb s
τxy Shear stress Pa
τ Shear stress tensor Pa
τ Time constant s
τ⃗ Torque N m
τ̃ Tortuosity -
ΦQ Flux density, heat W m−2
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ΦE Flux, electric V m
ΦB Flux, magnetic Wb
ΦG Flux, mass, gas kg s−1 m−2

ΦL Flux, mass, liquid kg s−1 m−2

Φm Flux, mass, relative to stationary coordinates kg s−1 m−2

Φn Flux, molar, relative to stationary coordinates mol s−1 m−2

Φv Viscous dissipation function s−2

ϕ Azimuthal angle rad
ϕ Degree of inlet dilutiong -
ϕ Fugacity coefficient -
φ Osmotic coefficient -
ϕ Phase angle rad
ϕ Phase shift rad
ϕ Solvent association factord -
ϕ Void fraction -
ϕ Work function eV
χ Free moisture content kg(l) kg−1

dry solid
χc Free moisture content, crit. kg(l) kg−1

dry solid
ΩD,AB Collision integral, diffusive -
Ω Microcanonical number of states -
Ω Vorticity tensor s−1

ω Frequency, angular rad s−1

ωc Frequency, cutoff s−1

ωD Frequency, Debye s−1

ωL Frequency, Larmor rad s−1

ω0 Frequency, naturalb s−1

ω Pitzer acentric factor -
ω⃗ Velocity, angular rad s−1

Pseudoelement Symbols

A Deprotonated acid
B Brønsted–Lowry base
Et Ethyl
HA Brønsted–Lowry acid
M Metal
Me Methyl
Nu Nucleophile
R Functional group
X Halogen

Superscripts

dep Departure
E Excess
(n) n-th derivative / Lee-Kesler factor
α, β, γ, . . . Phase
∗ Complex conjugate
‡ Transition state
′ Proper dimension / similar / other / predicteda

⋆ Pure species
◦ Ideal

 Standard / reference conditions
⊜ Steady state

Subscripts

a Acid
b Base
b Basise
bp Bubble point
C Cold
c Critical

cat Catalyst
comp Compression
cv Control volume
D Bus loade

da Drying agent / dry air
dp Dew point
e Equilibrium
eq Equivalent
exp Expansion
FL Full loade

f Final
fl Flow
fp Freezing point
G Bus generatore
G Gas stream
(g) Gas phase
H High
H Hot
HK Heavy keyd

I Inner
i Index
i Initial
L Liquid stream
L Low
Ld Loade

LK Light keyd

Ln Linee
(l) Liquid phase
lm Log-mean
max Maximum / amplitude
min Minimum
m:f At interface from m to f
NL No loade

n′ Moles of all other species held constant
O Outer
P At constant pressure (isobaric)
P Permeate gas streamd

p Particle
Q At constant heat (adiabatic)
R Receiving ende

R Reject gas streamd

ref Reference
rev Reversible
rms Root mean square
S Sending ende

S Solids
S Source
S Steam
s Shaft
(s) Solid phase
sat Saturation
sfc Surface
sh Superheat
sp Spring
T At constant temperature (isothermal)
T Total
Th Thévenin
V At constant volume (isochoric)
v Valve
(v) Vapour phase
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W Wasted
w Water
wb Wet bulb
µ At constant chemical potential
ρ At constant density (isopycnic)
0 Default / initial
♁ Earth

Sets, Symbols, and Diacritics∗

C The set of all complex numbers
ê Unit vector
I Identity matrix
ı Imaginary unit
ȷ Imaginary unit, electrical engineering
N The set of all natural numbers
N∗ The set of all natural numbers and 0, i.e. N ∪ {0}
n̂ Normal vector
O+ The set of all positive odd integers
Z The set of all integers
� Diameter
�h Hydraulic diameter
∗ Catalyst active site
• Intermediate
∥ Parallel
⊥ Perpendicular
↔ Horizontal
↕ Vertical
⊥ Bottom
⊤ Top
{�} Numeric condition / set builder
⟨�⟩ Mean, populationa / expected value / vector
�̄ Mean, samplea / partial molar / overall / below feedd / phasore
¯̄� Grand averagec
�̃ Linear property (per length) / median, samplea
∗
� Dimensionless quantity
�̇ Temporal property (per time [i.e. rate]) / per unite
�̌ Molar property (per mole)
�̂ Specific property (per mass) / estimatora
“� Areal property (per area)
�̆ Volumetric property (per volume)

Operators, Relations, and Functions
D
Dt

Material derivative
det Determinant
E(t) Residence time distribution
erf Error function
F Fourier transform
H(s) Gain transfer function
H Hamiltonian
ℑ Imaginary part
L Laplace transform
P Probability
Rnℓ Radial wave function
ℜ Real part
tα,ν t-statistica
u Unit step function
xc Complimentary solution
xp Particular solution
Y

mℓ
ℓ Spherical harmonic
y(x, t) Travelling wave
Γ Gamma function

∆ Difference / change
∆ Relative change
δ Dirac delta function (unit impulse)
δ Inexact differantial
δij Kronecker delta
ϵijk Levi-Civita symbol
Ψ Wave function, time dependent
ψ Wave function, time independent
φ Probability density functiona

: Double dot product
∇× Curl
∇· Divergence
∇ Gradient
∇2 Laplacian
�⊺ Transpose∏

Product∑
Sum

∧ Logical AND
∨ Logical OR
∃ Existential quantifier ("there exists")
∀ Universal quantifier ("for all")
∩ Intersection
∪ Union
⊂ Is a subset of
∈ Is an element of
≡ Is defined as / defines
[=] Has units of
∝ Is proportional to
⇒ Implies / then
→ Transform / next / proceed / approaches
∵ Because
∴ Therefore

Constants
a0 Bohr radius 5.292 × 10−11 m
A Avogadro’s number 6.022 × 1023 mol−1

b Wien’s displacement constant 2.897 × 10−3 m K
c0 Speed of light in vacuum 299 792 458 m s−1

e Elementary charge 1.602 × 10−19 C
F Faraday’s constant 96 485.33 C mol−1

G Gravitational constant 6.674 × 10−11 m3 kg−1 s−2

g Local accel. of gravity, Earth 9.81 m s−2

h Planck constant 6.626 × 10−34 m2 kg s−1

kB Boltzmann constant 1.380 × 10−23 J K−1

ke Coulomb’s constant 8.987 × 109 N m2 C−2

me Mass of electron 4.109 × 10−31 kg
mp Mass of proton 1.673 × 10−27 kg
R Gas constant, universal 8.314 J mol−1 K−1

R∞ Rydberg constant 1.097 × 107 m−1

ε0 Permittivity of free space 8.854 × 10−12 F m−1

µB Bohr magneton 9.274 × 10−24 J T−1

µ0 Permeability of free space 4π × 10−7 H m−1

σ Stefan-Boltzmann constant 5.676 × 10−8 J s−1 m−2 K−4

Notes
a Linear regression / ANOVA / statistics
b Process control
c Statistical process control
d Distillation / separation
e Power engineering
f Mechanical engineering / materials science
g Process safety
∗ Specific definitions for symbols with diacritics take precedence
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