
CB E 40445

10/19/20
-

CONTINUED DISCUSSION OF

"

HEAT EFFECTS
"
IN CHEMICAL

REACTORS

WE CONSIDER REACTIONS CAN

HAVE SIGNIFICANT HEAT 'S OF

REACTION

- EXOTHERMIC

- MAY NEED TO COOL For
CONTROL t SAFETY

- ENDOTHERMIC

- HEAT TO KEEP REACTION

GOING HAS TO COME

FROM SOMEWHERE



ANALYSIS WILL INVOLVE

ONE or MORE COMPONENT

MASS BALANCES
,
WITH TEMPERATURE

EFFECT ON KINETICS INCLU@ ED

BATCH
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SOLVE SIMULTANEOUSLY -

-

daff -- Aexpl
-Et ) ( tfa )

IT UA*Ct*_T ) - Attn: Aexpl
-EF ) ( tfa )

-
-

dt
=

Mao ( t -fa ) Cpa tnafacpm

COULD ASK ONE OF THREE

QUESTIONS

1) WHAT ARE CONCENTRATION
'

AND

TEMPERATURE AS A FUNCTION

OFTIME IF ADIABATIC ?
REACTION
IN

WATER 1 MOLE 50 KJ

As souvenir
× ⇒

× 4¥:L, = 12K

REACTIONL-tfer-xs-moksex9oolzgxzgrj-kxasse.ATIBAN MOLE

= ( 825K

SOLVENT USED AS A HEAT DILUENT

GAS REACTIONS NEED SUBSTANTIAL
COOLING



2 .
For

"

FIXED
"

COOLING
,
WHAT

ARE Cct) t Tat )

UA = 1000 KWKM "
A-* = N m2

TE CONST

3 .
WHAT COOLING IS NECESSARY

TO KEEP REACTION ISOTHERMAL
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EX : 9-3.3
- BATCH

REACTOR

At B → C
REACTOR WALL

IS AT CONST,

T
.

WE WILL NEED TO SOLVE

ENERGY t MASS BALANCES

SIMULTANEOUSLY
.
.
.
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nee KCA CB
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SAME CONSIDERATIONS FOR

TUBULAR REACTOR

MASS A- M
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\

ENERGY BALANCE ? KEEP TRACK OF EACH
COMPONENT TO THE EXTENT

ITS T HAS CHANGED
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U dfnjf = - kCao ( tfa )(SGaddi = Dita k Cao( tfa) - 4%14 -TD
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Us Cp date = ( - a Hn) A exo EET)CA
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LET 'S NON DIMENSIONALIZE TO MAKE

SIMPLER !
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date, = - Daye# ( rt
'- to))

d¥= Bp (Da )yexp(rt - to))
- Hw (0--1)
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A → M

ADIABATIC PFR .
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SO WE SOLVE
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LET'S TRY DIFFERENT

HEATS OF REACTION !
-

0

FASTEST





TEMPERATURE EFFECTS

IN A C STR

-

HEAT HEAT HEAT

GENERATES
- TAKEN UP

REMOVAL
=

BY
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A
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For CSTR
,
USUALLY

fog IS SPECIFIED

IF SO
, YOU CAN SOLVE

ENERGY BALANCE FOR T
.
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