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Lecture 6
Feedback Systems of Reactors

k\Vie, kY,
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Mass Balance Equatmns

Vi (de/dt) =W, + Qo.1¢ —Q1 261 — k,Vic, +Q, ¢,
V, (dey/dt) =W, +Q;,¢,-Q,,¢,—-Qx;¢, —k,V,c,

Collected terms:  d11C¢ . d;,C5 = Wl (W, <~ W, +Q,Cp)
2,/Cp 4 8¢, =W,

Algebraic manipulation:

¢, =W/ (a; —(aya,/a),)) + W,/ (a,, —(a,2,,/a,))
¢, =W,/ (a,—(aa,,/a,)) + W,/ (ay, — (a,,a,,/a;)))
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Large Systems of Reactors

For 3 coupled reactors the linear
algebraic equations are:

a,1C; 12,6, 236, =W,
3,1C1 1850y 1 253, =W,

a31C1 1+ 83,0, 1 235, = W,



Matrix Algebra

“Matrix algebra 1s used to solve complex
systems”

[ARCS = {Wj
{C} = [A]T{W}
{Response} = [Interactions] {stimuli}
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" Time-Variable Reponse

Two lakes 1n series with no loads at SS
condition:
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where
— - Kft -7\¢St
C, C, € + Cis €
— - Kft -7\¢St
C, Cye€ + Cys €

A and As are eigenvalues.




m First order reaction takes place 1n a batch reactor

m Mass balance
de/dt = -k ctk,c

de/dt = k c, -k, .c,

— — (kab+kba)t ~ _~ — (kab+kba)t
C, C,, € (ka a) +Ca(le (ka a))

— - ~ — (kab+k
C, = ¢, (kabtkba)t Cb (1-6 (kab+ ba)t)

Note C=average ¢
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Open Systems (as CSTRSs)

Mass balances

de/dt =(Q/V)c,;, — (Q/V)e, =k, ¢, Tki,cp
dey/dt = (Q/V)ey ., — (Q/V)e, — k¢, -k cp — ke
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