" oM

Balanco de Energia em Reatores CSTR

Exemplo de Aplicacao:

Reator CSTR

Reacao: A = B, emfaseliquida
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Exemplo:
Reator
Reacao: A = B,

(1) =KCy =K Cup (1=

—62800

k=4,48x10° exp[

AHg, =-2,09%10° !

R kmol
. . . kJ
Cp,A — Cp,B — Cp,solugéo — 4, 18 l(g—K

Densidade do fluido = 1000 kg m-3

CSTR, volume V = 18 Litros;

em fase liquida

[kmol/(m3 s)]

} R em [J/(mol K)]

A
\J




Calcular X, e T supondo que o reator € adiabatico Q =
e opera nas seguintes condic¢des: ,
\/\/S -~ O

Corrente de Alimentacgao: solucio liquida de A,
com:
v, = 60x10° m3/s
T,=25°C 7; /\
Cao = 3 mol/L Cgo=0 >

CAO \_/
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XA 7
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5t Q- ZB;“' CF{ (T;—T) -U(@Mn =0
s 1-:; L-_‘V‘J
( ﬂ'fgi e r_ﬂufih-t-ﬂ!c_h i n_T') :F*’“QX%
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Balanco Molar:
F,-F,+r,V=0
M Py Xy =(~1,)V=kChV(1- X,

1270 X, = Kt
1+ Kkt

k=4,48x10° exp[_62800}



" oM

Balanco de Energia:

g P Ei—-W; . FADEZE]I-E?I (T—E) +ﬁHﬂ;T Xa

e

Fo=Fp®,

J J

n ~
Fao Laj=19; € (T - To)

XA:

—AH Ri,TF A0

|

vy =60x10° m3/s  Densidade do fluido = 1000 kg m-3 Con=Co5=C\ a0 =418 ——
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Balanco de Energia:

g P Q-—W; . FAD [ial-c}l- (T— ?:) '1‘{'5.."-1’}1”_ XAI

e

= ¢

F =F ®. o P
Jj0 A0
F Z" 0 ¢ *T T )
e a0 Lj=1"7; i\ T o
—AH Ri,TF A0
. . A A A kJ
v, =60x10° m3/s  Densidade do fluido = 1000 kg m-3 Con=Co5=Cphocao =418 ——

kg K
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Balanco Molar:

Kt
X, =
1+ Kkt
k=4,48x10° exp[_62800}
RT

Balanco de Energia:

mé, (T — To)

X, =
A —AHp 1Fy
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Balanco Molar (com os valores numéricos):

1,34x109exp[_62800} (1)
X RT |
=
1+1,34><1096XpL_62800J
RT

Balanco de Energia (com os valores numéricos):

X, = (T-T
A= 150( ) )
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Voltando ao Balang¢o de Energia:

n Q
Q _VVS +FAOZHJ 6p](T0 —T) _VZT]"AHRLT =0
j=1 i=1

n
UA(T, = T) + Fgg ) 6 G (Ty = T) = V(=T1)AHgy = 0
L

n
UA(T, =T) + Fag ) 6 G (Ty = T) = V(=1)MHg
j=1



UA(T - T)+FA02, &y (T = Ty) = ~V (=) AHp

UA(T —T,) + FAOZ )i Cpj (T —To) = —AHg 1 Fp0Xy

X, =

Kt
1+Kkr
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Analise de Estabilidade das Solucodes

R(T):G(T)

G(T)

R(T)

TEMPERATURA
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G(T)

T extincao
R(T)

G(T)
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Condicoes das ] . 0 -
solugoes: T extingdo

R(T)=G(T) S,

5" Y
: * T ignigéo
4
2
Para T;,, ou T, L
TO
G(7)
dR = dG T extingédo
R
dlr dT "

G(T)
2 2
R_IG 1
T " dT
CR_IG 1,
de dT2 i i k i :EOMPE:::URAI%OOC e

T ignigdo




