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Basic knowledge of chemical engineering, calculations of chemical reaction
stoichiometry and material balances of processes, calculations of material balances of
processes with recycles, by pass and purging, use of chemical data, phase equilibrium
data and thermodynamics data for energy balances of processes, case studies of material
and energy balances of various production processes
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Laws of thermodynamics, thermodynamics properties of pure fluids and mixtures,
vapor/liquid equilibrium, solution thermodynamics, kinetics of homogeneous reaction,
reactors of isothermal homogeneous reaction, fundamental of heterogeneous kinetic

reaction with solid catalyst
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Fluid flow, flow past immersed body, mechanical separation, heat conduction, heat
convection, heat exchangers, diffusion, mass transfer coefficient, simultaneous heat and

mass transfer unit operations, engineering ethics and case studies
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Formulation of mathematics equations in chemical engineering problems, analytical
solution techniques of ordinary and partial differential equations, infinite series,
separation of variables, Bessel’s equations and Legendre polynomial, Laplace

transform, vector and tensor analysis, complex variables, orthogonal functions
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System equilibrium and stability, thermodynamic relations, systems of pure materials

and mixtures, phase equilibrium, chemical equilibria, statistical thermodynamics
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Advanced Chemical Reaction Engineering and Reactor Design
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Kinetics of reacting system, reaction rates of homogeneous and heterogeneous
reactions, catalyst and catalyzed reactions, heat and mass transfer in heterogeneous
reactions, designing of continuous chemical reactors for homogeneous and

heterogeneous reactions, designing of real reactors
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Advanced Transport Phenomena
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Principles of momentum, energy, and mass transport in steady and unsteady states,
conservation of momentum, energy and mass in laminar flows and turbulent flows in
microscopic approaches, laminar and turbulent boundary layer theories, differential
equations of change in continuity, motion and energy, transport analogies and

correlations, simultaneous heat, mass, and momentum transfer
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Chemical Engineering Seminar
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Participate and discussion in the topics of chemical engineering researches, research and
engineering ethics from invited speakers, literature survey to follow the progress in
researches, presentation of an assigned paper from the department committee and

preparation of report writing
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Research in an interesting topic in chemical engineering under the supervision of a
faculty member, preparation of thesis in a proper form, presentation at a public

seminar, oral examination by the committee
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Advanced Fluid Mechanics
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Fluid mechanics in two and three dimensions, two-phase bubble flow, boundary layer
flow, mathematics solutions of viscous flow problems, turbulence flow, mixing and

fluidization
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Advanced Heat Transfer
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Formulation of the laws governing the transport of energy, transient and steady state
analysis for heat conduction, transport of thermal energy in fluids in motion, free and
forced convection in laminar and turbulent flow over surfaces and within conduits,
radiant heat transfer, temperature profile and computation of energy fluxes, heat
exchangers, selection methodologies and approximate costing methods for feasible

types of heat exchangers
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Mass Transfer Operations
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Principles and calculation methods of multicomponent mass transfer operations,
equilibrium stage operations, phase equilibria, absorption, distillation, liquid-liquid
extraction and leaching, batch, continuous and multistage operations, hydrodynamics in

column, contacting devices, and operation design
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Membrane Separation Process
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Types and characterization of membranes, membrane materials and modules, principle
of membrane separations: ultrafiltration, nanofiltration, electrodialysis, reverse osmosis
and pervaporation, membrane transport models, concentration polarization, fouling in
membrane, case studies of membrane applications in separations and liquid phase

separation
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Fluid Phase Equilibria
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Chemical reaction equilibria and phase equilibria, multicomponent phase equilibria,
fugacity, activity coefficient and chemical potential concepts and their applications for
predicting other properties, intermolecular forces, theory of corresponding states,

theory of liquids
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Chemical Reactor Analysis
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Kinetics of homogeneous and heterogeneous non-catalytic reactions, kinetics of
heterogeneous catalytic reactions, gas-solid and gas-liquid reactions, batch and
semibatch reactors, continuous stirred tank reactor, plug flow reactor, packed bed

catalytic reactors, fluidized bed, multiphase flow reactors
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Catalysis Engineering
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Principles of heterogeneous and homogeneous catalysis, chemisorption theory and
surface reactions, reaction kinetics and mass transfer effects, industrial catalytic
processes, catalyst design, catalyst synthesis and characterization, choice of support

materials, experimental test, specific examples of catalyst design
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Polymer Processing
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Application of heat transfer, fluid mechanics and thermodynamics to the design and
control of polymer processing, mixing, extrusion, injection molding, blow molding,

thermoforming, compression and transfer molding
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Biochemical Engineering
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Microbiology and biochemistry, kinetics of enzyme and microorganism, bioreactor
design, heat and mass transfer in fermentation, product purification
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Special Topics in Chemical Engineering
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Study of specialized topics of interest in chemical engineering assigned by the

instructors with the consent of the head of department

51



04-712-611

04-713-601

HidotugInINssal 3(3-0-6)

Advanced Topics in Chemical Engineering
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Study of advanced topics of interest in chemical engineering assigned by the instructors

with the consent of the head of department
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Advanced Process Control
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Plant-wide process control, process modeling, control structure selection, rejection
analysis of linear and non-linear, control configuration, control of unit operations and

complete processes, control of multiple-input and multiple-output processes
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Chemical Process Evaluation and Design
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Design of unit operations, chemical reactors and integrated industrial plants, operability
characteristics of chemical processes, synthesis of heat exchanger networks, process

safety, energy integration, process evaluation, design for optimum operability safety
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Strategy of Process Design
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Process system synthesis, stages of process design, criterion of equipment selection,
costs and economic estimation of process operations, computer aided process
simulation, sequential modular calculation strategies, equation oriented solution

strategies
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Pollution Prevention
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Principles of pollution prevention, environmental management system, pollution
prevention of industrial processes, waste minimization technique, waste reduction in
industry, analysis of life cycle assessment, design for environment and application in

pollution prevention
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Environmental Bioprocess Engineering
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Microbiology, bioprocesses and their applications in environments of wastewater,

contaminated land, biogas and air pollution
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Alternative Energy Resources and Technology
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Principles of alternative energy, finite nature of fuels and petroleum, world energy
resources, renewable energy resources: solar energy, wind energy, hydropower,
biomass, nuclear energy, fuel production and processing, gasification process,
technologies for use and conversion of renewable energy, disposal of waste

management
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Industrial Internship
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Industrial practice to analyze and solve industrial-relevant problems of the cooperative
thesis research by working in an industrial environment at least 1 semester under the
supervision of a faculty member and industry, preparation of a working report and

summary of their jobs to instructors
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Environmental Protection
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Environmental protection techniques, environment impact assessment, environment
management systems, clean production, cost-benefit analysis of the environmental

management processes
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Business Management
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Economics for industrial business, industrial business administration, principles of
management, organization behavior, financing, new enterprise establishment, business

laws
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Industrial Management
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Fundamentals of managements, art and science of management in industry, structure of
organization and policy making, industrial relation, planning and control, research and
development, location analysis, production design and facility planning, finance and

budgetary control
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