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AIMS FOR TODAY’S LESSON

10.1 Design equations
10.2 Exercises

10.3 Tank vs Tubular reactor: Comparing efficiency

10.4 Recycle, By-pass and Purge
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Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor
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Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

1. IDEAL BATCH REACTOR

» No entrance nor exit.
» Complete Mix is supposed =2 constant composition

everywhere within the reactor.

Inputs - Outputs+ Generation = Accumulation

$ ¥ @ ¥

0 - 0 +Generation = Accumulation

Generation = Accumulation
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Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

1. IDEAL BATCH REACTOR

For “A” reagent:

Generation = Accumulation

_dN,
dt

(R)V

Moles of "A"
disappearing in
a certain time

Accumulated
amount of "A”
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Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

1. IDEAL BATCH REACTOR

For “A” reagent:
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Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

1. IDEAL BATCH REACTOR

NAO_NA
NAO
A= N, = NAO(]'_XA)

For “A” reagent

“A” conversion XA —
NAO

X, =

(R,)
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Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

1. IDEAL BATCH REACTOR

DESIGN EQUATION

Generation = Accumulation

_ N,
dt

(RV
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Introduction

Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

1. IDEAL BATCH REACTOR

DESIGN EQUATION — EASIEST CASE

FIRST ORDER reaction
A = Products

r=k{A]
Ry=-r
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1. IDEAL BATCH REACTOR

DESIGN EQUATION — EASIEST CASE

FIRST ORDER reaction

N\ Universidad
///\\\/// Francisco de Vitoria

BIOREACTOR DESIGN A\ UFV Madrid



Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

1. IDEAL BATCH REACTOR

DESIGN EQUATION — EASIEST CASE

FIRST ORDER reaction
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Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

2. IDEAL CONTINUOUS REACTOR

Uniform entrance and exit = F,=F,
Complete Mix is supposed =2 constant composition
everywhere within the reactor.

Steady State, constant volume =» no accumulation

Inputs - Outputs+ Generation = Accumulation

—
C, Fi, C

F

0!
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Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

2. IDEAL CONTINUOUS REACTOR

For “A” reagent

—

Ql CA

Accumulation=0

Inputs -Outputs+ Generation =0
< ¥ ¥ @
=0

FC,,-FC,+ (RN
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Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

2. IDEAL CONTINUOUS REACTOR

For “A” reagent
& —

VR
CA

V _Cn-C,
F _(RA)

DESIGN EQUATION

Residence time = V/F
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Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

2. IDEAL CONTINUOUS REACTOR

For “A” reagent
& —

F, Ca

CA

—= F'CAO(XA):_(RA)'V

V. _ Cpo(X,)
F B _(RA)

DESIGN EQUATION

Residence time = V/F

N\ Universidad
///\\/// Francisco de Vitoria
BIOREACTOR DESIGN N\ UFV Madrid




:
—— —

L

1.- IDEAL BATCH REACTO

‘ T T , |
| 2.- IDEAL CONTINUOUS TANK REACTOR |+ |

LN — ~ -
3.- TUBULAR REACTOR |

N\ Universidad
///\\/// Francisco de Vitoria
Nl UFV Madrid .



Universidad -y
Francisco de Vitoria =7

UFVMadrid



Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

3. TUBULAR REACTOR

Uniform entrance and exit =» Fo=F,

Plug Flow is supposed =2 no element of fluid is mixed with
another one entering before or after it.

Steady State, constant volume = no accumulation

Inputs - Outputs+ Generation = Accumulation

FC ->I->|:, C+dC ——> F C,
dv
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Introduction

Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

3. TUBULAR REACTOR

F C -)I—)F, C+dC

Inputs - Outputst+ Generation =

$ ¥ @ Jv

F-C,-F{C,+dC,)+(R,}dV =0
~F-dC, + (R, }dV =0

~FdC, =— (R, }dV
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3. TUBULAR REACTOR
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Introduction Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

3. TUBULAR REACTOR

F C —)I—)F, C+dC
dVv

~FdC, + (R, MV =0
XA

~F-d(C,,{1- X,))+ (R, }dV =0
C,o-F-dX, +(R,)}dV =0
C,o-F-dX, =—(R, }dV
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Ideal Batch Reactor Continuous Tank Reactor Tubular Reactor

3. TUBULAR REACTOR

F C —)I—)F, C+dC
dVv

C,o-F-dX, =—(R, JaV

XA

C 08X, :d_V:> J‘ C 00X, _Vd_v
_(RA) F 0 _(RA) o F
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