
Formulation of Dynamic Models 
- A property is any characteristic of a system that can be given a 

numerical value without regard to the history of the system 
 
- Properties of a system 

1. Extensive property: properties depend on size of the system 
Total mass 
Mass of a component 
Energy 
Linear momentum and angular momentum 

Conserved Property 

Charge 
Enthalpy, Entropy, Volume 

2. Intensive property: properties do not depend on size of the system 
Temperature 
Pressure 
Composition 
Density 
Velocity 
Potentials 
Mass specific properties (specific volume, specific energy, …) 
 

- Conservation laws for conserved properties 
1. Steady-state balance 
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2. Dynamic balance 
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Remark1: Flow rate terms 
 Convective flow rate=(volumetric flow rate)x(quantity/volume) 
 Diffusive flow rate=(diffusivity)x(quantity gradient)x(Area) 
 Interphase transport rate=(transfer coeff)x(quantity driving force)x(area) 



Remark 2: Generation or consumption term 
 (rate of generation)=(generation rate per volume) x (Volume of system) 
 (rate of consumption)=(consumption rate per volume) x (Volume of 
system) 

 
Remark 3: Check the units of each term! 

 
- Dimensionless Model Equations 

1. Each variable will have some maximum value in the region of interest. 
2. Even for time, some characteristic time can always be identified. 
3. Using these values, a new set of dimensionless variables can be obtained, 

simply, by dividing all the variables by the appropriate maximum values 
or by the characteristic time value. 

4. Then variable will change between zero and unity and the particular 
unit of the problem are no longer relevant to the model formulation. 

 
 
 
 
 
Example 5.2.1 BATSEQ 
 
Example 5.2.2 BATCHD 
 
Example 5.2.3 COMPREAC 
 
Example 5.2.4 BATCOM 

 


