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* W: written; P/IC: project discussion with internal censor; P/EC: project discussion with external censor 

 

Previous teaching experience  

• October 2012 - June 2015, Università degli Studi di Cagliari (UNICA), Dipartimento Ingegneria Meccanica, Chimica 

e dei Materiali (DIMCM), Italy, Professor of the course “Plant Design”, bachelor level, 5th semester 

• January 2011 - 2012, SDU, KBM, Teaching Assistance of the course “Thermodynamic”, bachelor level, 2nd 

semester 

• January 2011 - 2012, SDU, KBM, Assistant Lecturer “Industrial Separation Technologies”, master level, 2nd 

semester 

• January 2011-2012, SDU, KBM, Assistant Lecturer “Chemical Process Design”, bachelor level, 5th semester 

• Academic year 2010/2011, UNICA, Facoltà di Medicina e Chirurgia, Professor of the course: “Chemical Plant 

Design and Prevention Techniques in the Environment and Work Places” 

• November 2009 - June 2010 High School: Istituto Tecnico Industriale Statale Michele Giua, Cagliari, Italy, Supply-

teacher for the courses: Chemistry Laboratory, Micro-biology Laboratory and Chemical Pollutants Laboratory 

(Laboratorio di Chimica, Laboratorio di Microbiologia, Laboratorio di Agenti) 

• Academic years 2010/2011 and 2009/2010, UNICA, DIMCM, Professor of the course: “Aspen Plus applied to Plant 

Design”  

• Academic year 2009/2010, Università degli Studi di Sassari, Facoltà di Agraria, Professor of the course “Unit 

Operations in Food Engineering”, bachelor level, 6th semester 

Course name Course code ECTS Exam 

form * 

Level Course type Semester Course 

description 

Thermodynamics  PTE-2 5 W Bachelor Mandatory 2nd Page 3 

Design of Ideal 

Chemical 

Reactors 

X-REA1 5 W Bachelor Mandatory 5th Page 4 

Process 

Simulation and 

Optimization  

X-PSIM 5 P/IC Bachelor 

and 

Master 

Elective Fall Page 6 

Risk 

Management in 

Chemical and 

Biochemical 

Engineering  

XC-RIS1 5 W/IC Master Mandatory 2nd Page 8 

Introduction to 

Process Control 

X-CPC1 5 W/IC Bachelor 

and 

Master 

Elective Summer 

course 

Page 10 

Chemical 

Process Design 

XB-CPD1 5 P/EC Bachelor Mandatory  5th  Page 11 
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• Academic years 2010/2011, 2009/2010, 2008/2009, 2007/2008, 2004/2005, 2003/2004, UNICA, DIMCM, Teaching 

Assistant of the course: “General Chemistry”, bachelor level, 1st semester  

• From 2005 to 2010, UNICA, DIMCM, Assistant Lecturer of the course: “Sustainable Chemical Plant Design”, 

master level, 2nd semester 

• From 2005 to 2010, UNICA, DIMCM, Assistant Lecturer of the course: “Chemical Plant Design”, bachelor level, 

5th semester 

• From 2005 to 2010, UNICA, DIMCM, Assistant Lecturer of the course: “Unit Operations in Food Engineering” 

elective course 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Teaching Portfolio – Massimiliano Errico                                                            3 

 

Thermodynamics 

Course Description: The course provides an overview of chemical engineering thermodynamics and its role in 

analyzing processes in chemical engineering, including cycles and flows. Basic concepts and thermodynamic laws 

are discussed, and equations of pure substances are presented. 1st law and 2nd law of thermodynamics for 

(process) energy analysis are the essential skills to be established. Several applications will be addressed 

including pumps, turbines, and power plant.  

Course Contents:  

Primitive and fundamental dimensions and concepts  

1st law of thermodynamics, Internal energy, Thermodynamic state, State functions, Equilibrium, Phase rule, 

Reverse process and reversibility, Heat capacity, Energy balance for steady-state processes  

Ideal gas, Types of processes, process calculations for ideal gases, PVT behavior, Phase diagram, Equation of 

states(EOS) for gases and liquids, Virial equations of state, Cubic equations of state, Generalized correlations for 

gases and liquids  

Sensible and latent heat, Standard heats, Heat effects of industrial reactions, Heat effect of mixing processes 

2nd law of thermodynamics, Heat engines, Thermal efficiency, Carnot-cycle, Entropy, Entropy balances, Ideal 

work, Lost work 

Clausius/Clayperon and Antoine equations, Gas-liquid equilibrium properties, Steam quality, TS- and PH 

diagrams, Steam Table 

Throttling process, Turbines (Expanders), Compression process(Compressor), Pumps, Steam power plant, 

Rankine cycle 

Refrigeration cycles, Heat pumps  

Assignments: Assignment will typically be assigned every lecture time and will be due at the start of class the 

following lecture. Each student will be asked to hand in the indicated assignments. Solutions of the assignments 

will be put on the Blackboard. Remember, assignments are for the purposes of enforcing learning- a simple theory 

of learning by doing. Its ultimate objective is to assure the understanding to the problems. Therefore, by doing 

assignments the correct answers are aimed at pursuing the understanding and assuring learning, rather than 

produce the accurate numbers. However, the true understanding and assured learning to the subjects will always 

reside in your mind. Therefore, commitment to the assignments is essential responsibility during learning. They 

are also very important to be able to do the tests problems correctly. 

Learning Outcomings Measured: • Attendance to the classes • Assignments completed • Integral part of the whole 

semester final examination. Two Tests Must be Approved. 
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Design of Ideal Chemical Reactors 

 

Prerequisites: 

Background knowledge within general chemistry, heat transfer, fluid mechanics and mathematics equivalent to 

the courses from first year on BSc in Engineering (Chemistry and Biotechnology). 

Content - Key areas: 

Mole balances and design equations for batch reactors, continuous-stirred tank reactors (CSTRs), and plug-flow 

reactors (PFRs and PBRs).  

Rate laws and stoichiometry. Equilibrium conversion. Isothermal reactor design. Reactors in series. Collection 

and analysis of kinetic data.  

Multiple reactions. Maximization of desired product.  

Energy balances. Steady-state nonisothermal reactor design. Nonisothermal batch reactors. 

Learning outcomes: 

Knowledge 

The successful student will after the course have aquired knowledge about: 

- Chemical kinetics for homogeneous chemical gas and liquid phase reactions  

- Methods for determining chemical reaction rate equations based on laboratory data  

- Methods for sizing industrial chemical reactors based on laboratory data  

- Methods for estimating yield, selectivity and conversion in ideal chemical reactors  

- Methods for predicting temperature behavior in adiabatic and non-adiabatic chemical reactors  

Skills 

The successful student will after the course have aquired skills to: 

- Setup stoichiometric tables for chemical gas and liquid phase reactions  

- Setup chemical reaction rate equations based on laboratory data  

- Plan laboratory experiments in order to get reaction kinetic data  

- Setup and solve mass and energy balances for ideal isothermal and non-isothermal reactors  

- Design and redesign ideal reactor systems for isothermal and non-isothermal reactors  

Competences 

The successful student will after the course have competences to: 
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- Perform and initiate laboratory work for determing chemical reaction kinetics  

- Lead or participate in the design and redesign idealized chemical reactors for homogeneous reactions for 

  industrial applications  

- Evaluate the performance of existing idealized chemical reactors for homogeneous reactions 

Time of classes: Autum. 

Lessons: 

Lectures:  24 hours 

Problem solving in class with instructor supervision: 24 hours 

Form of instruction: 12 weeks of lectures, 2 hours each week, and problem solving in class, 2 hours each week. 

To that has to be added 6 hours each week for homework. 

Evaluation: External four hour individual written exam. Graded according to the Danish 7-point graiding scale. 

Programmes: 

BSc in Engineering (Chemistry and Biotechnology) 

5. semester, mandatory. Offered in: Odense 

BEng in Chemistry and Biotechnology 

5. semester, elective subject. Offered in: Odense 

BSc in Engineering (Chemistry and Biotechnology) 

Autumn Semester, exchange, elective subject. Offered in: Odense 
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Process Simulation and Optimization 

 

Prerequisites: 

Background knowledge within heat and mass transfer, process design and thermodynamics 

Content - Key areas: 

• Simulation graphic user interface 

• Pure component data base  

• Property analysis and estimation 

• Data regression: VLE data and LLE data 

• Simple blocks: mixer/splitter, separators, pressure changers, flashes and heat exchangers 

• Reactors 

• Multicomponent separations 

• Flowsheet development 

• Processes with recycle 

• Process optimization 

Learning outcomes: 

Knowledge 

• Knowledge about the settings required for the design of a process flowsheet 

• Knowledge about the retrofit of existing plant 

• Knowledge about the derivation of activity coefficients 

• Knowledge about the optimization and its importance in the process design  

Skills 

• setup a flowsheet using the defined models included in the simulator 

• setup a component list and properly choose a thermodynamic method 

• setup the data required to run a simulation 

• critical analysis of the results 

Competences 

• analyse the performance of a process 

• identify the critical variable 

• analyse and compare different process alternatives 

Time of classes:Autumn  

Lessons: Lectures 10 hours, project work 40 hours  

Instruction:10 weeks of lectures, 2 hours each week and 3 hours each week training with simulator      
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Examination conditions: Final project delivered at a specified time 

Evaluation: Internal oral examination with co-examiner assessed according to the 7-point grading scale. The 

project report will be included in the assessment. 

Programmes:   

BSc in Engineering (Chemistry and Biotechnology) 

5th semester, elective. Offered in: Odense 

BEng in Chemistry and Biotechnology 

5th semester, elective. Offered in: Odense 

BEng in Chemical Engineering  

5th semester, elective. Offered in: Odense 
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Risk Management in Chemical and Biochemical Engineering 

 

Prerequisites: 

A Bachelor Degree in Chemical Engineering or equivalent.  

Content - Key areas: 

EU and Danish legislation on chemical, biochemical and food safety (ATEX, SEVESO DIRECTIVE and other 

relevant legislations). 

Tools and methods for risk identification, risk analysis and risk evaluation (probability and severity) in the 

chemical, biochemical and food industry (FTA (fault tree analysis), ETA (event tree analysis), HAZOP analysis, 

FMECA analysis, HACCP analysis etc.) 

Risk and safety management systems - policies, procedures and practices for control, reduction, acceptance and 

review of risk. 

Risk and safety management organization 

Storage and transport of dangerous products 

Lessons from incidents - review of major incidents/accidents 

Learning outcomes: 

After the course, the successful student will be able to understand and identify risk in relation to chemical and 

biochemical engineering incl. food processing and make qualitative and semi-quantitative evaluate of the 

identified risk. The student should be able to participate in discussions and decision-making in relation to control 

and reduction of risk within companies of this area. 

Knowledge 

current Danish and EU-legislation and standards on chemical, biochemical and food handling and processing, 

including biohazards 

general recognized criteria’s for acceptance of risk 

common used tools and methods for risk identification, risk analysis and risk evaluation 

situations which have potential for creating hazardous situations 

the importance of organizational conditions in relation to safety management 

Skills 

Identify and setup risk scenarios by use standard tools and methods for risk assessment of potential hazardous 

situations (risk identification, risk analysis and risk evaluation) in relation to production plants, processes and 

produced products. 

Semi-quantitative estimate probabilities for identified risk scenarios 
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Calculate and evaluate consequences of incidents /accidents / releases 

Control risk through risk reduction and risk acceptance 

Review of incidents for identification of causes 

Analysis of organizational conditions in relation to safety management and identification of organizational 

weaknesses 

Competences 

• ability to take part in risk and safety management in a professional way 

• identification of organizational weaknesses and make suggestions for improvement 

• always be conversant with having risk in mind with focus on risk reduction when dealing with processes and 

equipment in chemical, biochemical and similar activities.                                                                             

Time of classes: Spring 

Lessons: 48-hour teaching 

Form of instruction: Mandatory for M.Sc. students in Chemistry Lectures and individual work (assignments). 

Examination conditions: written 4-hour exam 

Evaluation: Internal censor written examination. Marks according to the Danish 7-point scale. 

Programmes: 

MSc in Engineering (Chemistry) 

2. semester, mandatory. Offered in: Odense 

BSc in Engineering (Chemistry and Biotechnology) 

1. semester, exchange, elective subject. Offered in: Odense 

MSc in Engineering (Chemistry) 

1. semester, exchange, elective subject. Offered in: Odense 
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Introduction to Process Control  

 

 Prerequisites: 

Background knowledge within differential equation and principal process unit operations. 

Content - Key areas: 

• Linear system dynamics. Dynamic response to input changes. 

• Laplace Transform. 

• Single – loop feedback control. 

• PID controllers. 

• Design of process control. Simple tuning rules. 

• Stability of closed-loop systems. 

• Multiloop systems: cascade control, feedforward control, ratio control, time-delay compensation. 

• Process control system synthesis – some case study. 

Learning outcomes: 

Knowledge 

• Knowledge about the linear system dynamics 

• Knowledge about the behaviour of closed-loop system 

• Knowledge about the design method of SISO control systems 

• Knowledge about controller design for processes with difficulties dynamics 

Skills 

• Develop an input-output model to describe a process  

• Design a controller 

• Choose the most adequate control strategy for single-loop control 

Competences 

• Ability to analyse the performance of a controller 

• Ability to analyse and compare different controller alternatives 

Time of classes: Last week of August  

Lessons: 20-hour front lectures concentrated in 1 week and 4 weeks project supervision 

Form of instruction:lectures and project work 

Examination conditions: project delivery and final feedback 

Evaluation: pass/fail 

Programmes: Bachelor and Master in Chemical Engineering 
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Chemical Process Design  

 

Prerequisites: 

Followed courses on physical chemistry, mass and heat transfers and separation processes. 

Content - Key areas: 

Major targets and engineering issues in chemical product and process design. Methodology of process design 

(Process synthesis and design methods). Design stages and process diagrams. Heuristics in chemical process 

design. Synthesis of separation and reaction processes. Computer-aided separation process design. Energy and 

mass pinch analysis and Heat exchanger networks. Cost estimation based on the Bare Module approach. Capital 

cost estimation, production costs, annual costs, profitability analysis. 

Learning outcomes: 

The course will insure that the successful student will after the course be able to: 

• Perform a conceptual design of a chemical, biochemical, bioenergy or food processing plant 

• Perform energy and mass pinch analysis on a whole production plant 

• Perform equipment sizing and cost estimations  

• Perform direct and indirect production cost estimations 

• Perform a profitablility analysis of investments 

Knowledge 

• Chemical process design steps 

• Chemical process design methods 

• Basic structures in chemical and other products processes 

• Diagrams and representation in different stages of process design 

• Application of heuristics in process design 

• Pinch analysis for minimum energy consumption 

• Method for heat exchanger network design 

• Computer-aided process design 

• Capital costs estimation 

• Production costs estimation 

• Profitability analysis 

Skills 

• Be familiar with the major design stages in industrial manufacturing processes 

• Be familiar with the major safety, environmental, engineering ethical issues in engineering activities of 

product and process design 

• Be able to comprehend the design methodology of process design 

• Be able to create and draw process diagrams in different process design stages 

• Be able to select the operation units when designing different products and processes 

• Be able to produce a conceptual design for a given product manufacturing 
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• Be able to apply heuristics in process design 

• Be able to use pinch analysis to targeting minimum energy requirement for a process 

• Be able to design heat exchanger networks with minimum energy target 

• Be able to use computer-aided process design 

• Be able to estimate capital costs 

• Be able to estimate production costs 

• Be able to do preliminary profitability analysis 

Competences 

• To select and apply all learned operation units in product and process design 

• To do a conceptual design for production of a given product  

• To apply pinch analysis and heat exchanger networks for minimum energy targets 

• To apply process simulator to support design activities in separation processes design 

• To estimate capital costs 

• To estimate production costs  

• To make preliminary profitability analysis 

Time of classes: Fall 

Lessons: 48-hour per semester 

Form of instruction: Mandatory for the bachelor programme in Chemical Engineering and Biotechnology.  

Examination conditions:  

Evaluation: External censor oral examination based on project. Marks according to the Danish 7-point scale. 

Programmes: 

BSc in Engineering (Chemistry and Biotechnology) 

5. semester, mandatory. Offered in: Odense 

BEng in Chemistry and Biotechnology 

5. semester, elective subject. Offered in: Odense 

BSc in Engineering (Chemistry and Biotechnology) 

Autumn Semester, exchange, elective subject. Offered in: Odense 
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Teaching approach and method: the teaching method, common to all the courses, is based on a clear division 

between the theorectical lectures and the application classes. During the theorectical lectures, presentations in 

Power Point power point presentations are mainly used as didactic tool. For the most critical parts and complicated 

mathematical formulations, a classic step-by-step approach at the blackboard is followed. During the class, the 

students are invited to participate with questions and connection with other courses. However, this approach seems 

to be challenging for the second semester students due to their poor confidence and uncomfortable interaction with 

the teacher. For this reason, the Thermodynamics course was modulated in a way that the students are involved in 

the class using small online tests.   

The exercise classes are planned to cover the application of specific theorectical parts considered of critical 

importance for the subject understanding. The students are guided by a series of hints to the final solution. The 

solutions to all the the proposed exercises are available online the day after the class.  

The didactic approach followed for each subject is based on the identification and developing of the general 

principles and phenomena. Once the general approach is clear for the student, specific cases are considered and 

explored in detail. This approach positively affects the students background but, in some cases, could result too 

abstracted. For this reason, during the developing of general equation, like mass and energy balances, it is 

necessary to keep a strong connection between equations derivation and real cases.  

 

 

 

 

 

 


