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1. Redo example 2. 

2. Redo example 2, but example how the responses are affected by using different values for 

residence time: � � 0.25 �	, 0.50 �	 ��
 0.75 �	 as shown in Figure 1 below. 

 

  

 



Ordinary Differential Equation in MathCad 

(Dr. Tom Co 10/23/2008) 

Introduction 

Several chemical engineering processes are modeled using differential equations.  

Ordinary differential equations are often described in an explicit form given by 
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where � is the independent variable, � is the dependent variable/vector of variables, 	
, … , 	� are parameters and �� is the initial value of �. 

Example  1: 
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Then � and � are dependent variables, while � is the independent variable, and Δ$%, ��, /, &'(, ���,   and ��� are process parameters. 

 

In several cases, the analytical solutions may be too difficult to solve.  Numerical 

solutions often yield acceptable  approximate solutions.  One of the most popular is the 

Runge-Kutta method  (see Appendix for a more detailed description ). 

 

MathCad Procedure : (for Rkadapt( ) ) 

1. Rewrite equations such that it contains only first order derivatives.  
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2. Gather the initial conditions into an array. 
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3. Gather the functions 1
� 
,… , 1-� 
 into an array. 
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4. Solve the differential equations using Rkadapt( ) , 
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5. Extract the columns to the appropriate variables:  � is the first column, 0
is the 

second column,  … , 0- is the �9 � 1
.G column.  

 

  



Example 2: (Using equations given in example 1) 

  

  

 



 

 

 

  



 

Appendix A: 4
th

 Order Runge-Kutta Method 

For a differential equation given by 

�0�� � 1��, 0
 
evaluate the following terms: 

H
 � Δ� · 1���, 0�
 HJ � Δ� · 1 K�� � 12Δ�, 0� � 12H
M HN � Δ� · 1 K�� � 12Δ�, 0� � 12HJM HO � Δ� · 1��� � Δ�, 0� � HN
 
then the next iterated value of 0 is given by 

0�P
 � 0� � 16 �H
 � 2HJ � 2HN � HO
 
(For an Excel implementation,  

link to:   http://www.chem.mtu.edu/~tbco/cm416/RKTutorial.html ) 


