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Chapter 14

The Tanks-In-Series Model 
• We have learnt how to calculate the conversion 

in a series of mixed flow reactors. And we know 

when the number of tanks go to infinity, we get 

a plug flow performance.

• Here we have a non-ideal flow reactor, and 

suppose there were some equal-size mixed flow 

reactors, they have same performance as the 

non-ideal reactor.

• We try to find how many they are in this chapter. 
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• 14.1 Pulse Response Experiments and the 

RTD
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For N tanks
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For the Nth tank
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• Comparison between dispersion and tank-

in-series models

• The link of two models

( )( )
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Close vessels
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• Comments and Extensions

• Independence

• Independence means that the fluid loses its 

memory as it passes from vessel to vessel. 

Thus a faster moving fluid element in one 

vessel does not remember this fact in the 

vessel and doesn’t preferentially flow faster 

there. Laminar flow often does not satisfy 

this requirement; however, complete mixing 

of fluid between units satisfies this 

condition.
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• With the per-condition of independence we 

have

• if M tanks are connected to N more tanks 

(all of the same size) then the individual 

means and variance (in ordinary time units) 

are additive

222

NMNMNMNM andttt  +=+= ++
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• If we introduce any one-shot tracer input 

into N tanks, we can write
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• Close Recirculation System
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• If we have 5 tanks in series
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• Recirculation with Throughflow
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• Step Response Experiments and the F 

Curve

• The output F curve from a series of N ideal 

stirred tanks is
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• 14.2 Chemical Conversion

• The conversion equation has been 

developed in chapter 6

• For a single tank:

• First order reaction

• For N tanks in series:
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• Second-Order Reaction of a Microfluid
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• Chemical Conversion of Macrofluid
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50M

32M

8 Bottles

How many bottles?
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See P285
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• N is not necessarily an integer.
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