
  Compartment Models 
 

Chapter 12 
 



• This chapter are the next stage beyond the very simplest, those that 

 assume the extremes of plug flow and mixed flow. 

• In the compartment models we consider the vessel and the flow 

through it as follows: 

 

By comparing the E curve for the real vessel with the theoretical curves for 

various combinations of compartments and through flow, we can find which 

model best best fits the real vessel.  

 

Of course, the fit will not be perfect; however, models of this kind are often a 

reasonable approximation to the real vessel. 



• Figure, shows what the E curves look like for various combinations 

of the above elements-certainly not all combinations. 

 







Hints, Suggestions, and Possible 
Applications 

(a) If we know M (kilograms of tracer introduced in the pulse) we can 

make a material balance check. 

  Remember that M = v (area of curve).  

 However, if we only measure the output C on an arbitrary 

 scale, we cannot find M or make this material balance check. 

(b) We must know both V and v if we want to properly evaluate all the 

 elements of a model, including dead spaces. If we only 

 measure jobs, we cannot find the size of these stagnant 

 regions and must ignore them in our model building.  

Thus 



(c) The semilog plot is a convenient tool for evaluating the flow 

parameters of a mixed flow compartment.  

Just draw the tracer response curve on this plot, find the slope and 

intercept and this gives the quantities A, B, and C, as shown in Fig.  



Diagnosing Reactor Ills 
 • These combined models are useful for diagnostic purposes, to pin 

point faulty flow and suggest causes.  

• For example, if you expect plug flow and you know             ,        

  Fig. shows what you could find. If you expect mixed flow, Fig. 

shows what you may find. 



Late tracer is puzzling. Material balance says it can't happen so the only 

explanations are: u or v    are incorrectly measured (check flow meters) 

tracer is not inert (adsorbs on surface? Try a different one) 

the closed vessel assumption is far from satisfied. 



• If you expect mixed flow, Fig. shows what you 
may find. 



BEHAVIOR OF A G/L CONTACTOR 
• From the measured pulse tracer response curves (see figure), find 

the fraction of gas, of flowing liquid, and of stagnant liquid in the gas-

liquid contactor shown in Fig. 

 



Let subscript 1 represent today's 

reactor and subscript 2 represent the 

cured reactor.  

At present, for the MFR, we have 
















