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Lecture No. 1 

Introduction: 

Reactor design uses information, knowledge, and experience from 

a variety of areas-thermodynamics, chemical kinetics, fluid mechanics, 

heat transfer, mass transfer, and economics. Chemical reaction 

engineering is the synthesis of all these factors with the aim of properly 

designing a chemical reactor. To find what a reactor is able to do we need 

to know the kinetics, the contacting pattern and the performance equation. 

We show this schematically in Fig. 1.2. 
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This is called the performance equation. Why is this important? Because 

with this expression we can compare different designs and conditions, 

find which is best, and then scale up to larger units. 

Definition of Reaction Rate: 

If the rate of change in number of moles of this component due to 

reaction is dNi/dt, then the rate of reaction in its various forms is defined 

as follows. Based on unit volume of reacting fluid, 

 
In homogeneous systems the volume of fluid in the reactor is often identical to the 

volume of reactor. In such a case V and Vr are identical and Eqs. 2 and 6 are used 

interchangeably. In heterogeneous systems all the above definitions of reaction rate 

are encountered, the definition used in any particular situation often being a matter of 

convenience. 
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