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Roll No.                         Total No. of Pages : 02 
Total No. of Questions : 09 

B.Tech.(CHE) (2011 Onwards)   (Sem.–7,8) 
CHEMICAL PROCESS SIMULATION  

Subject Code : BTCH-801 
  

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION-B contains FIVE questions carrying FIVE marks each and students 

have to attempt ANY FOUR questions. 
 3. SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt ANY TWO questions. 
 

SECTION-A 

 1. Write briefly : 

  a) Give the applications of mathematical models. 

  b) What are the difficulties encounters during a mathematical modelling of a process? 

  c) What do you understand by parametric sensitivity? 

  d) What is the role of degree of freedom during a mathematical modelling of a process? 

  e) Define the relative volatility of component i to component j for a binary system. 

  f) Define Lumped parameter model with example. 

  g) Differentiate between interacting and non-interacting systems. 

  h) Give the equations of state. 

  i) Define equilibrium constant. 

  j) State the mass transportation laws. 
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SECTION-B 

 2. Consider a series reaction (first order isothermal) 
1 2k k

A B C   in a perfectly mixed 
CSTR. Develop a transient model equation for concentration of A (CA), B (CB) and C 
(CC). Write down the unsteady state energy balance equations, if the reaction occurs in 
non- isothermal conditions, where heat needed for endothermic reaction is supplied 
through electrical coil. 

 3. Develop a model for batch distillation column. Write modelling assumptions. 

 4. Develop mathematical model of single effect evaporator considering the liquid and vapor 
dynamics. Use notations and state the assumptions clearly. 

 5. Develop a mathematical model for a reactor with mass transfer (for gas liquid reaction). 
State the assumptions clearly and comment on the degree of freedom. 

 6. Develop a mathematical model for the non-isothermal plug flow reactor. State the 
assumptions clearly 

 

SECTION-C 

 7. Explain the simulation of three simple isothermal CSTRs connected in series by giving 
the dynamic equations. 

 8. Develop a mathematical model for the ideal binary distillation column. State the 
assumptions clearly. Comment on the degree of freedom of the model. 

 9. Develop a mathematical model for jacketed batch reactor in which an exothermic first 

order consecutive reactions 
1 2k k

A B C   to get B takes place. The reactant in the batch 
reactor has to be initially heated to initiate the reaction with the help of steam flowing in 
the jacket. Afterwards the heat generated during the reaction is taken away by switching 
to the coolant supply in the jacket. State the assumptions clearly and comment on the 
degree of freedom of the model.    

 

 

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any 
page of Answer Sheet will lead to UMC against the Student. 
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