My - +otal mass of Flvid withii, reactor
Cp - specific heat of Ffwid ene@g/massdg
T - +&MP&rA,+Uf&

- bme
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Note: 7his ;Zuajfon neglects eneryy fe?u;rcd to
C}’m,r)ﬁe c fempcr‘ahf‘é oF the reactor and
internals (m Cp) renctor
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2 SpeciaL Hear TeansFEr SitvaTions

l. ISOTHEEMAL %—%= O T = const.

Material and thergy eiuaﬁqqs_arc
vncovpled and may be so/ved "Séﬁar;:it/jf |

LG 1S ¢
2. ADIABATIC ?= O ?‘{SY;L’AU Ny
MG 3% V(- 8H) i (b, T)

Ia é)(A;T) = Chao i% constant volume

mfc;o;—% = V(—A//)Cq,,zflﬁ'é._ %,/.M)%

so/vmj

m, G (T-T3) = Mo (-8H) (X —XA%
o



. Na, (FOH)
T=T, + Xa-Xao
| MG (Aa-s >
T s l)mjuclg determined by
(&) nlet conditions To, Xao, Nao, Mt
() system propeches , —AH, Cp
(©) Ffractonal conversion, Xa

.T_sp#\ermul
ITn c,rms}nj the (assumcs
mmerts Incdreases the Xap* D)

<lope andy makes the
reachor grpreach (__ exothermic

Xa

. Isorhe .
endothermye | rma) <lope = D1
SIDPﬂ s /M’JD("A//}
To
T

Consranr Feorerpries
mt = fm‘a,/ IMASS - CONStanld For o balzi
reactor With no phase change
G - specifié heat of mixfvre - in 5Cncm/
a fvnchon of both tem perature
and wﬂyposjﬁo'n
MM - Funchion of Ffemperatvre

:frej uem‘/j the tempernfure, cop;/oas'//;p’,,
;{ePendcr)cc Is weak and )”’)Aj tend 1o cance/

TAvs
Nas (-0H) = const for mMany
Me & cases



3. Hear Teavsree Wirn Suvrrovnpings
- heat +transfer rate Spac)ijd.
a> % = const. , m'dcpendant fo—cmP,
/F the Sjsf’ém /o/‘p/oeri‘/cs Are CONSE,

= 7 f. /Mép {-A‘/) _ |
T o ’btéa (/\'4 /LJ 7 :2 /42{
T un.ljuclj determined bj
- A) 1initial conditions, To, Xao, Nao, m,

b) system properties , AH, Cp

¢) Frachonal conversion, Xa
A) Time

‘4- EMPEE‘ATUKE /s A R?ESCI?IBED Fonverron
pr Tire = j&nern/{j /Incar

o7
dg =

7 =7 1tMf
2G4l the eneryy and component material
talance %uaﬁans are vncovpled and may be

solved separately.
5. Genergr Cise - ﬁxdyqnﬁc w114 surrovnding

@._, U(Tr -T T, - temp. surropnding;
T- temp. SYstem
numerical soluhon oF covpled %Uaﬁéns
s re%d;reg(.

glven by



OPTIMAL OPERATION :Pouc:ss

DpTimal JEMPERATURE - OINGLE s cTION
- ObJZCfIVC /s /o minsmize O

. TreeversieLe Kxn.

Since mite ncreases with temperatvre , the
111U $ corresponAs fo 7 — -o. /?*oper‘
&peral—/?j i‘emPerﬁfym set by external cornstrarit
such as materials of constrvction.

2. Keversible Endothermic Keaction.

Roth rate and equilibrivm cpnversion
increase With tempernjure. A’fﬁ}n the rmsnsmism
& Oor*rc:sponds Fo /2L and proper o,oc’mﬁlg
7L6m,vefa/‘ vre sct bﬁ external constrasst.

3. Reversible Exothermic Keachion
Rate increases with tempemafure while
pilibrivm conversion Acercases. TAvs there
I8 an zhitrmcd/fate p/o/'/-nm/ 7L£m'perz«'/vrc,
!

»

.v----obg--—

T:rmf where XAC,‘X4;_
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theoretical Ij X fﬁ p)/[
j—_% -0 solve for gt & ‘fﬂf
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splve for /éa,t selected -I’CmPerA-l—urcs
And Plot resvlts

Tue MeThob oF FouvrNiER and (Groves
(CHEM. E~naNGg., Fes. 4, 1970, ;gxzt)

ﬁra,)ohica{ Actermination of optimal femp.
'JCOY' 56\/6!’&, S‘f'Dl‘Chl'DMC‘tY‘I'CS and In/f'lql condifions -

. AP Iy =g Ca ~ Rr Cp
3. A+B = P (y = ke Cale - 2r G

-gé-b—- I)I.S}Z.D MCPD:O

3-A+B$P+S &"ﬁ;ch&”krcpcs

%‘;O "I)/-§/ z. 0 ﬁfhd. g}D:(S.o:D
]

lpstrate for the simplest case
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Figure 1 Dimensionless temperature versus param- -

eter § (from Fournier and Groves [13]).
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Figure 2 Conversion versus parameter f (from
Fournier and Groves [13)).
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_D( E,

2.5X)0° &
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2.0X )0 €
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ratio of activahion encrgies
E, - reversc raxn

forward MXn
Az , A - %rezumcﬁ Factors
Qf- - reacfion time
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- zp,000[RT (hr-,)



A L4 2x07 8 3.24/077
(9; A:f( (2.5)(/059}) Er

v
.2X/)0 3.2x0 ! -
’éf ) "3"'—‘5 : ’}j?/g;‘; = 9x/0" 7 hr

Fiﬁi ‘@=57X/o" of=2 = Y=25

U = B A,e'E'/m—
_E L g W
RT 0; A
- E,
T -
' RLh(é“;-A.)

- objective is 70 contro/ The temperaluvre
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ST = D at each instant 9
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Procedvre: Fix TIa ) calevlate XA; for selected valves
of T. Repeat for various valves of V3.
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Kesvlt mrshf look Somc{'l‘ll.nj like

—t- Unconstraincd

In 5meml Hhe chart will not be ayajlable.
Fournier and Groves <()1€_hq. Eng. , 11, No.13, 57 (/470))
have addressed That probler also

Tort < { ey 4 8- 8]

B, = (Ei-E2)/R
Ez = AzEz/A, Elb

B AcPe,nd_S vpon the 'parhc,,/a,/’ reécﬁ-aq
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A :_:’ B_s = )-Xa Cso =D
A6 +35 55 : CI‘A—D;(A Cercso =0
—_ XA = @0
A SR R R
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AfB‘-—— Ri’s B3= (,‘Xés(M"M> &DzD
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