Steps involved in parameter estimation: 
TPD:
To estimate Cs, rate constants of adsorption and desorption follow these steps: 
1. Open SCR_Param.m . In this file you will find all the constants required to run the SCR model. 
2. In the first section you will find some globalized constants that will be required for parameter estimation. 
3. In the second section, constants such as the catalyst dimensions and specific heat capacity are defined. The dimension of the catalyst is 12x11. The catalyst is a 600 CPSI catalyst with an 8/1000th Inch wall thickness. 
4. In the third section you will find the constants that are already optimized. These can be used for giving the initial guesses for another parameter estimation procedure.
5. The section for using the TPD test has been named. Uncomment the section and run the section. This will load the feed for the model and also load the measured data from the JM model. The file with measured data is called TPD_out. The first column is the NH3 Output.
6. One can choose to run fminsearchbnd or lsqnonlin. Separate sections are provided. Depending on the number of constants to be estimated, the initial guess vector x0 needs to be modified. Also modify the number of variables in the function file Costfcn.  Fminsearch or lsqnonlin will call COSTFCN. 

7. Costfcn has the costfunction and will also run the Simulink model called Threecell_SCR_Integrator_9celltemp.slx. The model is run in accelerator mode to speed up the estimation process. 

8. The constants defined in the section labelled optimized constants need to be set to 0 without which the model will not run. Other than the parameters to be estimated, Set all the other constants to 0. 
9.  Define the bounds appropriately and run the desired optimization routine. 

Standard SCR:
1. Comment the TPD section and uncomment the very next section. It has been named for convenience. Run the section to load the feed file for the model. 
2. The next step in the estimation process is to estimate standard reaction parameters. 
3. [bookmark: _GoBack]Uncomment the section named standard SCR.  Run this section to load the molar flow rates of NH3 NO and NO2. This will also load the output of NH3, NO and NO2 from the JM model. 
4. The constants defined in the section labelled optimized constants need to be set to 0 without which the model will not run. Other than the parameters to be estimated, Set all the other constants to 0.  The constants estimated from the previous section should be fixed at the values obtained from the optimization routine. 

5. Give the appropriate guesses and run the required optimization routine. 
Slow SCR:
1. Comment the standard SCR section and uncomment the section labelled slow SCR. Run the section to load the feed just like in the previous section. This will also load the measured data. Fix the constants estimated in the previous two sections at their optimized values. Set the constants other than the ones to be estimated to be 0. 
2. Follow the same steps as in the previous section. 
The same steps can be followed for estimating the parameters for fast SCR and Oxidation. 

