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Short Course Syllabus  
Sections include short cut methods, rules of thumb, lab measurement methods, relevant websites, lab 
testing equipment, and valuable textbook references. 
1. Introduction 
2. Fundamental concepts 

a. Viscosity  
b. Agitator characteristics  

and power analysis  
c. Scale-up strategies  

3. Single liquid phase processes  
a. Scale-up of fast reaction 
b. Macro-mixing  
c. Micro-mixing 
d. Meso-micro mixing 
e. Prandtl Mixing Length Theory 
f. Turbulent Diffusion Analysis 
g. Feed tube design 
h. Example: Polymerization 
i. Instantaneous Rxn Zone Model 

4. Multiphase mixing 
a. Liquid-liquid  
b. Solid-liquid 
c. Gas-liquid  
d. Static Mixers 

5. Heat transfer 
a. Fundamentals 
b. Thermal safety analysis 
c. Reaction calorimetry  

6. Kinetics 
a. Theory and measurement 
b. Catalyst considerations 

7. Simple modeling techniques 
a. Two-zone model  
b. Plug Flow Recycle Reactor Mixing Model 

8. Mixing and crystallization 

No Baffles Baffles

Micro-mixing Meso-mixing Macro-mixing

16.7

16.8

16.9

17.0

17.1

17.2

17.3

17.4

17.5

0 5 10 15 20 25 30 35 40 45 50

Time (s)

T
em

pe
ra

tu
re

 a
t t

op
 (

 o C
) Liquid:1380 ml water

Impeller: PBT, D = 45 mm
Height impeller: 51 mm, C/T = 0.5
Agitation rate: 600 rpm
Tank diameter: T=103mm, D/T=0.437
Liquid height: Z=166 mm; Z/T = 1.61
Measured mixing rate constant : 

k = 0.28 s-1  or  17 min-1

 Experiment = 60 cc of ice water 
injected at bottom of reactor while 
the impeller is rotating.
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R-NH2 +  2 H2C=O + 2 H2 R-N(CH3)2 + 2 H2O + Q heat
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