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Chapter 6 (Mixing) 

 

Roman 

symbol 

Definition Units Comments 

𝐴  Constant (Inertial-convective mesomixing timescale)  1 < 𝐴 < 2 

depending on 

turbulence level 

𝐴  absorbance in the experimental cell of length 𝑥 mm   

𝐴′  absorbance for a 1 mm optical path length   

𝑏𝑠  inverse of characteristic mixing time 1/s function of the 

mixing intensity 

𝑐𝑖 or 𝑐𝑖(𝑡) molar concentration of species 𝑖 mol/m3  

𝑐𝑖,0  initial molar concentration of species 𝑖 mol/m3  

𝑐𝑖̅  residence-time averaged exit concentration of species 

𝑖  

mol/m3  

𝐶𝐷  discharge coefficient of impeller  0.7 < 𝐶𝐷 < 1  

𝐷 or 𝐷𝑚 molecular or mass diffusivity m2/s  

𝐷𝑖   impeller diameter m  

𝐷𝑡𝑢𝑟𝑏  turbulent diffusivity m2/s  

𝐷𝑎𝐼  first Damköhler number   

𝐷𝑎𝐼𝐼𝑚𝑥  second Damköhler number for mixing  = 𝑡𝑚𝑥/𝑡𝑟  

𝐸(𝑡)  exit age distribution 1/s  

𝑓𝑖   unconverted fraction of species 𝑖   

𝐼  ionic strength mol/m3  

𝐼𝑆  intensity of segregation   

𝑘𝑗  reaction rate constant for reaction 𝑗 at temperature 𝑇 variable units depend on the 

reaction order 

𝑘𝑚𝑥  reaction rate constant of complete (fully) segregated 

conditions 

  

𝐾𝐵  equilibrium constant   

𝑙   optical path length m  

𝐿  total reactor length m  

𝐿𝐶   integral length scale of turbulence or concentration 

macroscale 

m  

𝐿𝐷  characteristic length scale for turbulent dispersion m  

𝑀  ratio of initial molar concentrations   

𝑛  partial or overall reaction order   

𝑁  agitation speed 1/s  

𝑝  pressure Pa  

Δ𝑝  pressure drop Pa  

𝑄  volumetric flow rate m3/s  

𝑄𝑓  Inlet flow rate  m3/s  



𝑟𝑗  reaction rate of reaction 𝑗 mol/m3/s  

𝑟̅  mean reaction rate mol/m3/s  

𝑟𝑑  rate of decay of the concentration variance mol2/m6/s  

𝑟𝑝𝑖𝑝𝑒  radius of pipe for feed introduction m  

𝑅  radius m  

𝑅̅𝑖  mean net rate of disappearance of species 𝑖 mol/m3/s  

𝑅𝑒  Reynolds number   

𝑆𝑃/𝑅  selectivity of product 𝑃 with respect to reactant 𝑅   

𝑆𝑐  Schmidt number   

𝑡  time s  

𝑡̅  mean residence time s  

𝑡𝐸  characteristic micromixing time for engulfment model s  

𝑡𝑟  characteristic reaction time s  

𝑡𝑚𝑥  characteristic mixing time s  

𝑇  temperature °C or K  

𝑢  flow velocity m/s  

𝑢𝑚  mean flow velocity m/s  

𝑉  vessel volume or volume at position 𝑧 along reactor 

length 

m3  

𝑉̇  volumetric flow rate m3/s  

𝑉𝐶𝑆  completely segregated volume m3  

𝑉𝑅  total reactor volume m3  

𝑉𝑃𝑀  perfectly mixed volume m3  

𝑋𝑖 or 𝑋𝑖(𝑡) molar conversion of species 𝑖   

𝑋̅𝑖  residence-time average exit conversion of species 𝑖   

𝑋𝑆  segregation index   

𝑌  molar yield   

𝑌𝐶𝑆  molar yield of complete (fully) segregated conditions   

𝑌𝑃/𝑅  molar yield of product 𝑃 with respect to reactant 𝑅    

𝑧  position along reactor length m  

𝑧𝑖  charge number of ion 𝑖   

𝑍  dimensionless position along reactor length   

Greek 

symbols 

Definition Units Comments 

𝛼  micromixedness ratio   

𝛼𝑖  ratio of volumetric flow rate of stream 𝑖 to the total 

volumetric flow rate  

  

𝜀  turbulent energy dissipation rate W/kg  

𝜀𝜆  molar attenuation (or extinction) coefficient (or 

absorptivity) of the attenuating species 𝑖 in the 

material sample at wavelength 𝜆 

m2/mol  

𝜆𝐵  Batchelor length scale m  

𝜆𝐾  Kolmogorov length scale or size of the smallest eddy m  

𝜇  dynamic viscosity Pa s  



𝜈  kinematic viscosity m2/s  

𝜌  specific gravity or density kg/m3  

𝜎2  variance in the concentration mol2/m6  

𝜏  space time s  

𝜏𝐵  time to dissipate eddy of size 𝜆𝐵 s  

𝜏𝑐  mean circulation time in mechanically stirred reactor s  

𝜏𝐶𝑆𝑇𝑅  space time in CSTR   

𝜏𝐷  characteristic mesomixing timescale for turbulent 

dispersion 

s  

𝜏𝐷𝑠  half-life of molecular diffusion within progressively 

thinning lamellae 

s  

𝜏𝐾  time to dissipate eddy of size 𝜆𝐾 or time for mixing by 

molecular diffusion within Kolmogorov scale 

s  

𝜏𝑃𝐹𝑅  space time in PFR s  

𝜏𝑆  inertial-convective mesomixing time s  

Abbreviation Definition   

CSTR continuous stirred tank reactor   

GC gas chromatography   

IEM interaction by exchange with the mean   

PFR plug flow reactor   

RTD residence time distribution   

 

 

 

 


