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  1. Course Description (Approximately 100 words) 
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  3. Textbook (Title, Author, Publisher, Year of Publication, etc.) 

 

 
  4. Reference 

 

 



 
 

- 2 - 

 

  5. Course Requirements and Grades 
 

 
6. Course Calendar 
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	Course Description Approximately 100 words: Reaction Engineering is a course based on emerging challenges in the ideal reactor design equations, multiple reactions, instantaneous and overall yields. The course will primarily deal with Energy balance in stirred batch , semi-batch and continuous vessels- energy balance in plug flow vessels - optimal design for exothermic reversible reactions - stability and multiplicity of steady states in CSTR. we will also focus our attention on the Design of packed tubular reactors- Gas solid reactions , shrinking core model, pseudo steady state hypothesis for ash layer control, gas solid reactions in rotary kiln and fluid beds, Non ideal flow, RTD of ideal vessels, modeling non ideal flow, conversion from RTD theory, tanks in series model, dispersion model -catalyst deactivation, design for deactivating catalysts. Later during the course, we will touch on the introduction to population balance, application to RTD of CSTR, application to gas solid reactions in Rotary kiln and fluid beds, performance of reactor regenerator system from PBE modeling, Design for Immobilized cell reactor, design for fermentation alcohol, design for polymerization reactors, biological waste water treatment- flow and reaction through porous media, acid leaching of rocks-liquid liquid reactions-gas liquid reactions , applications in CO2 capture and global warming.
	Course Goals and Objectives Approximately 100 words: By the end of this course, students will know how to apply the concepts of reaction rate, stoichiometry and equilibrium to the analysis of chemical and biological reacting systems. Derivation of rate expressions from reaction mechanisms and equilibrium or steady state assumptions. Design of chemical and biochemical reactors via synthesis of chemical kinetics, transport phenomena, and mass and energy balances. Topics in this course include: chemical/biochemical pathways; enzymatic, pathway, and cell growth kinetics; batch, plug flow and well-stirred reactors for chemical reactions and cultivations of microorganisms and mammalian cells; heterogeneous and enzymatic catalysis; heat and mass transport in reactors, including diffusion to and within catalyst particles and cells or immobilized enzymes.
	Textbook Title Author Publisher Year of Publication etc: 1. Levenspiel, O. Chemical Reaction Engineering. 3rd ed. New York, NY: Wiley, 1999. ISBN: 9780471254249.
 
2. Smith, J. Chemical Engineering Kinetics. 3rd ed. New York, NY: McGraw-Hill, 1981. ISBN: 9780070587106.
 
3. Steinfeld, J. I., J. S. Francisco, and W. L. Hase. Chemical Kinetics and Dynamics. 2nd ed. Upper Saddle River, NJ: Prentice Hall, 1999. ISBN: 9780137371235.
 
4. Bailey, J. E., and D. F. Ollis. Biochemical Engineering Fundamentals. 2nd ed. New York, NY: McGraw-Hill, 1986. ISBN: 9780070032125.
 
5. Stephanopoulos, G., A. Aristidou, and J. Nielsen. Metabolic Engineering: Principles and Methodologies. San Diego, CA: Academic Press, 1998. ISBN: 9780126662603
	Reference: 1. Fogler, H. S. Elements of Chemical Reaction Engineering. 4th ed. Upper Saddle River, NJ: Prentice-Hall PTR, 2006. ISBN: 9780130473943.
 
 - There will also be reading from the manuscript of the forthcoming textbook Biological Kinetics by K. Dane Wittrup and Bruce Tidor.
	Course Requirements and Grades: EXAMINATION = 70%
C.A.T. = 20%
ASSIGNMENTS = 10%
 
TOTAL = 100%
	Week 11: Packed bed reactors
	Week 12: Combined Internal & External Transport Resistances
	Week 13: CONTINUOUS ASSESSMENT TEST
	Week 14: EXAMINATION
	Week 1: Overview of Reaction Engineering & challenges
	Week 2: Reactor Design Equations for ideal Vessels.
	Week 3: Plug Flow Recycle Reactors design equation
	Week 4: Multiple Reactions
	Week 5: Energy Balance
	Week 6: Stability of Steady States
	Week 7: Heat Effects in reversible exothermic reactions.
	Week 8: Gene Expression, Trafficking Dynamics and catalysis
	Week 9: Mass Transfer Resistance
	Week 10: Gas Liquid Mass Transfer in bio-reactors


