Professor Xijun Hu

Design Equations

CENG 211 Reaction and Reactor Engineering

Professor Xijun Hu

Concentration and conversion

CENG 211 Reaction and Reactor Engineering

Batch Flow system
NA Fa
Cp=—" Cr=-A~A
ATy ATy
XAZNAO_NA XAZFAO_FA
N a0 Fao

Homogeneous Heterogeneous
Ideal batch reactor Batch catalytic reactor
dXx dX
N =—rpV N =—rp'W
A0 = TA A0 g A
or
dXx x dX
t=Npolf — t=Npoly —~
(- A)\/ O (—ra'Ww
Tubular reactor Fixed bed reactor
c dXx L . dX e
A0 gy~ TA A g = TA
V = FAojxout dX W = FAojxout dX
Xin — Ty Xin _rA
CSTR Fluidized bed reactor
V:FAO(Xout_Xin) W:FAO( out — m)
—Ta —a
Reaction rate
Homogeneous Heterogeneous
1dNp . 1dNp
— rA - " — —
V_ dt W dt

Stoichiometry
aA +bB > cC+dD

—rA:—rB |"C rD

Heterogeneous reaction

Catalyst properties

Porosity, &, =

o = density of particle

void (pore) volume of particle
total volume of particle

V¢ = void volume per unit mass of particles

The average pore radius of catalyst is

AV,
r=—2

Sg

Sy = surface area per unit mass of particles




