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Chapter 5 (Miniaturization) 

 

Roman 

symbol 

Definition Units Comments 

𝑎  surface area per unit volume  1/m  

𝑎𝑠  catalyst surface area per unit 

reaction volume 

1/m  

𝐴  area m2  

𝐴/𝑉  surface area of heat transfer to 

reaction volume 

1/m  

𝑐  molar concentration  mol/m3  

𝑐𝑖𝑛  inlet molar concentration mol/m3  

𝑐𝑜𝑢𝑡  outlet molar concentration mol/m3  

𝑐𝑝  specific heat capacity J/kg/K  

𝑐0  initial molar concentration mol/m3  

𝑐𝑖,0
𝑠   initial molar concentration of 

species 𝑖 at the catalyst surface 

mol/m3  

𝑑 or 𝐷  inner tube diameter m  

𝐷𝑚 or 𝐷 mass diffusivity  m2/s  

𝐷𝑎 or 𝐷𝑎𝐼 first Damköhler number   

𝑘  reaction rate constant at 

temperature 𝑇 

variable units depend on the reaction order 

𝑘𝑔  gas/solid mass transfer 

coefficient 

m/s  

𝑘𝑗𝑠  surface reaction rate constant 

of reaction 𝑗 

variable units depend on the reaction order 

𝑘𝑠  liquid/solid mass transfer 

coefficient 

m/s  

𝐿𝑐  channel length m  

𝑚𝑖  partial reaction order of species 

𝑖 

  

𝑛  reaction order   

𝑛𝑜  number of orifices   

𝑁  agitation speed rpm  

𝑁𝑐  number of channels   

𝑁𝑢  Nusselt number   

𝑁𝑂𝑈  number of operation units   

𝑁𝑇𝑈  number of transfer units of heat 

exchanger 

  

𝑝  pressure Pa  

Δ𝑝  channel pressure drop Pa  

𝑄  volumetric flow rate m3/s  



𝑟  reaction rate mol/m3/s  

𝑟 or 𝑅 radius m  

𝑅𝑒  Reynolds number   

𝑆  channel cross section m2  

𝑆𝑃/𝑅  molar selectivity of product 𝑃 

with respect to reactant 𝑅 

  

𝑆ℎ  Sherwood number   

𝑡  time s  

𝑡𝑜𝑝  characteristic time or operation 

time 

s different characteristic times can be 

determined, for further details visit slides 6 

and 7 of the chapter 

𝑡𝑔𝑙𝑜𝑏  global characteristic time s  

𝑡𝑟  reaction time s  

𝑇  temperature °C or K  

𝑇𝑖𝑛  inlet stream temperature °C or K  

𝑇𝑜𝑢𝑡  outlet stream temperature °C or K  

𝑇𝑤  cooling/heating thermofluid 

temperature or wall 

temperature 

°C or K generally assumed to be constant across 

reactor length 

𝑢  velocity m/s  

𝑈  overall heat transfer coefficient W/m2/K  

𝑉  volume m3  

𝑥  property   

𝑋  conversion   

Greek 

symbols 

Definition Units Comments 

𝜂  process efficiency or conversion   

𝜃  liquid-solid contact angle   

𝜆  thermal conductivity W/m/K  

𝜇  dynamic viscosity Pa s  

𝜌  density kg/m3  

𝜎  surface tension N/m  

𝜏  space time for continuous 

reactors or reference time 

s  

𝜏𝑚𝑜𝑑  modified space time for 

heterogeneous reactors 

kg s/m3  

    

Abbreviation Definition   

CSTR continuous stirred tank reactor   

PFR plug flow reactor   

 

 

 

 


