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Course No. 5213 NTUA
Semester: [Core | X ] | Elective | | | Specialization |
Title: INTRODUCTION TO CHEMICAL ENGINEERING
Aim: Introduction to Chemical Engineering is an introductory course that provides a basic
overview of the chemical engineering field. It addresses the formulation and solution of
material and energy balances by using the physical/chemical properties of materials.
By the end of the course, the student must be able to:
o Draw the flowchart of chemical processes for single and multiple unit operations and
label all the streams.
¢ |dentify the process variables and develop relationships between process variables.
o Analyze all the units by doing a degree of freedom (DOF) analysis.
o Formulate the mass and energy balances equations required to solve the system and
calculate all the unknowns.
e Exposure to library and reference data sources.
e Use tables and charts to pick up physical property data needed to solve material and
energy balances.
o Interpret and correlate experimental data.
e Become familiar with basic computational tools used for problem solving in the field
of chemical engineering.
Content: Week Subject
Introduction: Definition of Chemical Engineering and description of activities of a
1% Chemical Engineer-Basic concepts - Introduction to technical calculations - Description of
units and dimensions - Methods of solving problems, chemical equations, stoichiometry.
Processes and systems in Chemical Engineering: Systems analysis and concepts of unit
ond operations- Physical-Chemical Processes-Steady and non-steady state systems - Open and
Closed systems- -Flowcharts — Process variables- Mathematical analysis of Flowcharts-
Degree of freedom (DOF) analysis
3rd Total mass balances: Construction of equations for steady and non-steady state processes
4t Partial mass balances: The concept of concentration in mixtures -Construction of partial
mass balances of a single process- Relationship of partial to the total mass balances.
Process analysis and modelling - Introduction to material balances and methodology of
5t analysis of problems with processes involving Recycling, by-pass, purging (removal of
materials)
Mass balances with reactions: Chemical Kinetics- Excess and limiting reagents, percent
6t conversion and yield of reactions, Construction of mass balances with reactions- Partial an
total mass balances- Production- Consumption- Applications at various types of reactors.
7th Behavior of solid, liquids, steams, gases: Phase equilibrium- Phase rule- Phase Diagram-
Ideal gasses and mixtures with applications to material balances
gth Saturation: Vapor Pressure - saturation and humidity -Condensation — Evaporation-
Partial and Total Saturation- Bubble Point-Dew Point.
oth Psychrometric Charts: Mass balances for condensation and evaporation - Application in

air/water systems - Humidity diagrams for engineers.




Enthalpy: Basic thermodynamic concepts and units - Enthalpy without change of phase
10t and with change of phase - Enthalpy for pure substances and mixtures - Specific heat
capacitance - Enthalpy of condensation and evaporation

Energy balances: Construction of energy balances for steady state processes- non-steady

11th
state- evaporation and condensation processes

Combined mass and energy balances with reactions: Enthalpy of combustion, adiabatig

12t . .
temperature of chemical reactions

Energy balances and applications: Combustion processes. Computational tools for the
13 chemical engineer (e.g. curve fitting, solution of non-linear equations, numerical
integration) as computational projects in the PC-LAB.

Hours per LABORA- HOME- .
semester: LECTURE |26 [EXERCISES |13 |~ 1050 (13 | \voRrK 98 TOTAL HOURS: 150
Student Final written exam (FEW) (100% of total grade)

performance/ | Midterm exam (MEW) (optionally — 50% of total grade)
evaluation: | prohlems solving (optionally — 50% of total grade)

Two grading schemes

a. 100 % of FEW, or

b. 50% Problems solving + 50% (FEW or MEW)




