Chemical Engineering 436
Mathematical Modeling

1. Types of mathematical models

a. First principles
b. Empirical

c. Mixture of the two

We will focus on mathematical models based on first principles in this chapter
(Chapter 2)

2. Basic equations
General conservation principle
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where S can be: Total mass, mass of individual species, energy, momentum



Total Mass Balance:
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or, neglecting potential and kinetic energy terms:
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note also that for liquid systems:
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In terms of temperature, the equation becomes (approximately):
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We will not be using a momentum equation in this class.

What assumption does this book make about heat capacities?



