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PROCESS ENGINEERING AT A GLANCE

Process Engineering focuses on the processes
transforming raw materials, energy and data into the
products we use every day — from food and medicines
to energy, chemicals and advanced materials.

You will learn how to analyse, design and improve
industrial processes, integrating sustainability,
digital technologies and data-driven approaches.

KEY FACTS
Language
English

Duration
3years-180ECTS
Location
Cremona Campus
Start

September 2026

PROGRAMME STRUCTURE

First Year - Foundations

Strong foundations in basic sciences
(mathematics, physics, chemistry,
computer science) connected to
engineering practice through the hands-on
activities of the Engineering Corners.
Second Year - Exploration

Fundamental principles to analyse and
model industrial processes, linking physical
and digital process knowledge.

Third Year - Integration and Application
Engineering skills to design, manage and
optimise industrial processes and systems
in realistic contexts.
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EDUCATIONAL APPROACH

Student-centred learning model
in which knowledge is progressively constructed
through guided engagement.

Learning reinforced through

immersive laboratory environments and project-based activities,
also developed in collaboration with industry,

enabling students to progressively build a

portfolio of projects throughout the programme.

Shared pedagogical framework structured around three phases:
Lead-on (context), Minds-on (methods), Hands-on (application).

FUTURE OPPORTUNITIES

Careers as Process Engineer and Analyst,
Production or Operations Engineer,
Process Control or Automation Engineer
in a wide range of industrial sectors.

Solid preparation for continuing studies in

various Master of Science programmes,

particularly in areas such as Automation and Control Engineering,
Chemical Engineering, Management Engineering,

Food Engineering, Agricultural Engineering, and related fields.

Process Engineering- Course Handbook 2026/2027 3
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WHY PROCESS ENGINEERING

Modern industries rely on complex processes

that must be safe, efficient, and increasingly sustainable.

Today, these processes are rapidly evolving:

they are becoming more digital, interconnected, and data-driven.

Engineers play a key role in this transformation,

using models, data, and automation

to monitor, optimise, and improve industrial systems.
Process Engineering prepares students to understand this
transformation and to actively contribute to it.

Process Engineering- Course Handbook 2026/2027



The programme combines

strong scientific foundations with

engineering methods, digital tools,

and hands-on projects connected to real industrial challenges.

Graduates develop the skills needed to
model, monitor, and optimise complex processes
working across different sectors and technologies.

Process Engineering- Course Handbook 2026/2027
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WHAT MAKES
PROCESS ENGINEERING

DIFFERENT

Physical-Digital
Integration

The programme prepares
engineers with an integrated
perspective that connects
physical processes, data, digital
technologies, and control
systems, moving beyond
traditional disciplinary
boundaries to understand and
improve modern industrial
operations.
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Process Systems Thinking

Students learn to analyse industrial processes as

systems of interconnected units, where equipment,
technologies, data, and operations interact. This approach
helps them understand how decisions in one part of a process
affect the performance of the entire system, and to evaluate
trade-offs between efficiency, cost, quality, and sustainability.

Process Engineering- Course Handbook 2026/2027 6
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Immersive Laboratory Learning

From the first year onward,

students engage in laboratory and project-based activities
that connect theory with real engineering challenges.

These experiences progressively build a portfolio of projects,
documenting the skills developed throughout the programme.
Laboratory work includes experimentation, process
monitoring, and data analysis in process-scale laboratory
environments inspired by real industrial plants.

An Industrial Ecosystem

The programme is delivered at the Politecnico di Milano
- Cremona Campus, located in one of the most
dynamic industrial areas of Northern Italy. The
surrounding ecosystem offers opportunities for
industrial visits and collaborative projects.

Process Engineering- Course Handbook 2026/2027 7
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PROGRAMME

STRUCTURE

The BSc in Process Engineering follows a progressive three-year
learning path that moves from building strong scientific
foundations to exploring core process engineering disciplines and
finally to applying this knowledge to industrial processes and
technologies.

Year | - Scientific Foundations
Mathematics, physics, chemistry, and computer science, connected to
engineering practice through the Engineering Corners.

Semester Course ECTS

1 MATHEMATICAL ANALYSIS |

GENERAL AND ORGANIC CHEMISTRY

FUNDAMENTALS OF COMPUTER SCIENCE

ENGINEERING CORNERS 1

LINEAR ALGEBRA

MECHANICS AND THERMAL PHYSICS

BUSINESS MANAGAMENT AND INDUSTRIAL SYSTEMS
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ENGINEERING CORNERS 2
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Year Il - Exploration
Funaamental principles to analyse and moael inaustrial processes,
linking physical and digital process knowledge.

Course

MATHEMATICAL ANALYSIS I

FUNDAMENTALS OF ELECTROMAGNETISM
THERMODYNAMICS AND TRANSPORT PHENOMENA
SOFTWARE DEVELOPMENT AND DATA MANAGEMENT
PROBABILITY AND STATISTICS

CIRCUIT THEORY

FUNDAMENTALS OF AUTOMATIC CONTROL

PLANTS AND PROCESS ENGINEERING

Year Il - Integration and Application
Designing, managing and optimising inaustrial processes and systems.

Course

AUTOMATION OF PROCESS AND PRODUCTION SYSTEMS
INDUSTRIAL PROCESS DIGITAL TWINS

MODEL IDENTIFICATION, DATA ANALYSIS AND LEARNING
DESIGN AND INNOVATION OF INDUSTRIAL OPERATIONS
METALS PROCESSING AND COMPONENT ENGINEERING
ELECTIVES

Process Engineering- Course Handbook 2026/2027 9
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Year lll - Capstone Project
Integrating knowledge to solve a realistic inaustrial process challenge.

&@"@
CAPSTONE ‘
PROJECT

Integrate scientific, technical, and
digital skills to tackle areal-world
industrial problem, with the
opportunity to collaborate with
industry or research partners.

Process Engineering- Course Handbook 2026/2027 10



TEACHING
FOR

LEARNING

Process Engineering adopts a

student-centred learning model

in which knowledge is progressively constructed
through guided engagement.

Learning is structured, active, and reflective.

Process Engineering- Course Handbook 2026/2027 n
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All courses follow a shared pedagogical architecture:

Process Engineering- Course Handbook 2026/2027

Lead-on - Context and Framing
Engineering topics are introduced
within meaningful industrial
contexts, highlighting their
relevance and motivating the
learning process.

Minds-on - Concepts and
Methods

Theoretical models and analytical
tools are developed through
lectures, guided exercises, and
structured problem-solving
activities.

Hands-on - Application and
Validation

Concepts are applied
through laboratories,
simulations, computational
activities, and engineering
projects, allowing students
to connect theory with
practical industrial
applications.

12
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Learning activities combine

lectures, laboratory experimentation, and project-based work,
allowing students to progressively build a portfolio of projects
while connecting theory with real industrial processes.

Process Engineering- Course Handbook 2026/2027
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PROFESSIONAL PATHWAYS

AND

MSc OPPORTUNITIES

Professional Pathways

Graduates of the BSc in Process Engineering are prepared to contribute to
the design, analysis, and optimisation of industrial processes across a
wide range of sectors (energy, chemicals, pharmaceuticals, food
production, materials processing, advanced manufacturing).

Typical entry-level roles include positions such as:
e Process Engineer
e Process Operations Engineer
e Process Analyst
e Process Control or Automation Engineer
e Process Data Analyst

Process Engineering- Course Handbook 2026/2027
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Pathways to Master of Science Programmes

The BSc in Process Engineering also provides a solid foundation
for continuing studies in Master of Science programmes
across several engineering domains.

Graduates may pursue advanced studies in fields such as
Automation and Control Engineering, Chemical Engineering,
Management Engineering, Food Engineering,

Agricultural Engineering, and related fields.

Process Engineering- Course Handbook 2026/2027 15



THE
STUDENT

EXPERIENCE

The New Campus

The new Cremona Campus provides a close-knit academic
environment where students and faculty interact within a
smaller and more focused university community.

Process Engineering- Course Handbook 2026/2027 16
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The new campus features state-of-the-art facilities,
including modern classrooms, fully equipped laboratories,
study areas, and sports spaces.
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The Ada Byron Residence is in the former cloister of the Monastery of
Santa Maria Annunciata and offers up to 143 beds, divided into single
rooms, double rooms, and rooms for people with disabilities.

Politecnico di Milano

Piazza Leonardo da Vinci, 32 - 20133 Milano www.polimi.it
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A Welcoming Student City

Cremona offers the advantages of a welcoming and
accessible university city, where daily life is easily organised
and the student community plays an active role in the
urban environment.

At the same time, its strategic location allows
students to reach Milan in about one hour,
connecting the campus with the broader academic
and cultural opportunities of a major European city.

Process Engineering- Course Handbook 2026/2027 18
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Academic Tutoring

Each student is assigned an Academic Tutor, a faculty
member of the programme, who provides guidance and
support throughout the study path.

The Academic Tutor helps students understand the
structure and expectations of the programme, reflect on
their progress, and make informed decisions about study
choices, workload management, and learning strategies,
while also supporting their academic orientation and
integration into the university environment.

Process Engineering- Course Handbook 2026/2027 19
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ENTRY
REQUIREMENTS

Access is possible through:
« TOL (in Italian)
« TOLC-I (in Italian)
. CENT-S (in English)
« SAT (in English)
The programme is delivered entirely in English.

Applicants must demonstrate proficiency in English.

Italian is not required for admission; however, students must achieve at
least a B2 level in Italian before graduation.

For updated information, please refer to www.polimi.it.

Process Engineering- Course Handbook 2026/2027
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Appendix
Courses and learning outcomes

Year | - First Semester

Mathematical Analysis | (9 ECTS)

The course aims to equip students with the fundamental mathematical concepts
and tools required for the formulation, analysis, and interpretation of
mathematical models in engineering. It builds on the theory of numerical sets and
develops through the study of single-variable infinitesimal calculus, including
limits, continuity, differentiability, and integrability of real functions, as well as
numerical series and series of functions.

General and Organic Chemistry (9 ECTS)

The course provides the fundamental concepts for the study of atomic structure,
chemical bonding, and reactivity of chemical compounds with the aims of:
showing and explaining how atoms are organized into lattices (covalent, metallic
or ionic), molecules or macromolecules and how microscopic structure influences
the macroscopic properties of chemical compounds; describing the states of
aggregation of matter (gas, liquid, solid); introducing the basic concepts of
thermodynamics and chemical kinetics to understand the chemical
transformations of matter; giving a first overview of the reactivity of organic
compounds and their applications in modern technology. Some classes of
chemical reactions are described in detail: acid-base reactions, oxidation-
reduction reactions, electrophilic addition, radical additions, nucleophilic
substitutions, aromatic electrophilic substitutions.

Fundamentals of Computer Science (9 ECTS)

The course provides a solid foundation in computer science by integrating
rigorous theoretical principles with practical, hands-on experience and illustrative
case studies. It introduces students to the fundamental mechanisms that govern
modern computing systems, including how they represent, process, and store

Process Engineering- Course Handbook 2026/2027 21
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information. Emphasis is placed on the development of algorithnmic thinking and
problem-solving skills through the design and implementation of algorithms using
Python.

Engineering Corners 1 (3 ECTS)

Engineering Corners 1 provides immersive, hands-on laboratory activities
designed to help students connect the knowledge developed in the first-
semester basic science courses through simplified, multidisciplinary engineering
examples. These activities foster both technical competencies and transversal
skills such as problem-solving, collaboration, and communication. Emphasis is
placed on real-world case studies, with companies directly involved in providing
tools and methodologies, creating meaningful connections between academic
content and industrial best practices.

Year | - Second Semester

Linear Algebra (9 ECTS)

The course provides students with a solid and coherent foundation in Linear
Algebra, combining rigorous theoretical reasoning with geometric intuition and
practical computation. It introduces the fundamental concepts of vector spaces,
linear transformations, and matrices, as well as their algebraic, geometric, and
analytic interpretations. Students will learn to analyse and model scientific and
engineering problems using the language of Linear Algebra, developing both
abstract reasoning and computational proficiency. Special emphasis is placed on
understanding orthogonality, inner product spaces, and diagonalization, which
are essential for modern applications such as data analysis and optimization. The
course also fosters the ability to express ideas clearly through mathematical
formalism and to reason logically within both finite- and infinite-dimensional
frameworks.

Mechanics and Thermal Physics (9 ECTS)

The course integrates classical mechanics and thermal physics to provide
students with a solid and coherent foundation for understanding, modelling, and
analysing the behaviour of mechanical and thermal systems in engineering. It

Process Engineering- Course Handbook 2026/2027 22
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combines the theoretical principles of motion, forces, energy, and
thermodynamics with practical problem-solving, laboratory activities, and
computational tools. Emphasis is placed on developing the ability to connect
physical concepts with mathematical formulations and to apply them to real-
world engineering contexts.

Business Management and Industrial Systems (9 ECTS)

The course provides the fundamentals of business management, combining a
solid theoretical basis with an orientation toward engineering applications,
especially for sectors of process industry. This course provides engineering
students with a comprehensive introduction to business management principles
essential for technical professionals. It bridges the gap between engineering
expertise and managerial competence by covering fundamentals of financial and
cost accounting, investment analysis, project management, and management of
industrial systems. Students will develop the skills for properly interpreting key
economic and financial data and planning, managing and controlling engineering
projects effectively.

Engineering Corners 2 (3ECTS)

Engineering Corners 2 provides immersive, hands-on laboratory activities
designed to help students connect the knowledge developed in the second-
semester basic science courses through simplified, multidisciplinary engineering
examples. These activities foster both technical competencies and transversal
skills such as problem-solving, collaboration, and communication. Emphasis is
placed on real-world case studies, with companies directly involved in providing
tools and methodologies, creating meaningful connections between academic
content and industrial best practices.

Years |l and lll

Mathematical Analysis Il (6 ECTS)

The course deepens students’ mathematical preparation by introducing
advanced tools from Mathematical Analysis that are essential for modelling,

Process Engineering- Course Handbook 2026/2027 23
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analysing, and solving problems in applied sciences and engineering. It focuses on
functions of several variables, curves, vector fields, and ordinary differential
equations, presenting key concepts such as partial derivatives, multiple integrals,
and differential operators. The course aims to strengthen rigorous reasoning and
the ability to handle complex mathematical structures, while fostering a deeper
understanding of analytical methods and their applications in scientific and
engineering contexts.

Fundamentals of Electromagnetism (6 ECTS)

The course provides a solid foundation in electromagnetism, introducing students
to the physical principles, mathematical tools, and conceptual framework required
to analyse and understand electric and magnetic phenomena and their
engineering applications. The course leads to the Maxwell equations for the
electromagnetic field, starting from static approximation and reaching the general
time-varying expressions at the basis of electromagnetic wave propagation.

Thermodynamics and Transport Phenomena (9 ECTS)

The course aims to provide students with fundamental knowledge of
thermodynamic principles governing physical and chemical transformations in
single-phase and multiphase-multicomponent systems, as well as of the basic
laws of transport phenomena. These topics are essential for the rational design
and operation of processes and equipment in the process industry. Students will
learn to apply thermodynamic principles to estimate liquid-vapor equilibrium and
phase separation in multiphase-multicomponent systems, to formulate and use
mass and energy balance equations, and to understand phase equilibrium also in
the presence of chemical reactions. They will also acquire an understanding of the
fundamental principles of momentum, mass, and energy transport and their
implementation in the general balance equations. The course further develops
students’ ability to frame engineering problems and to adopt—while justifying—
appropriate simplifying assumptions for their resolution.

Software Development and Data Management (9 ECTS)

The course provides students with a comprehensive introduction to the principles
and methodologies required for the development of complex distributed software

Process Engineering- Course Handbook 2026/2027 24
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systems. It covers data management, software design and implementation, and
architectural modelling, emphasizing the integration of these aspects within
distributed computing environments. Students will gain a solid understanding of
how to model, structure, and manage data and computations, distribute
processes across computer networks, and design coherent and scalable software
architectures. Particular attention is devoted to the methodological and
organizational aspects of software development, including process management,
quality assessment, and the long-term operation and maintenance of software
systems.

Probability and Statistics (6 ECTS)

The course provides the mathematical language and methods necessary to
represent and analyse random phenomena. It will introduce the fundamental
concepts of probability theory, the main probabilistic models, and some basic
statistical techniques. The students will thus develop the ability to describe,
quantify, and estimate the inherent uncertainty in various phenomena, with
particular focus on applications in the process engineering field.

Circuit Theory (6 ECTS)

Building upon the fundamentals of electromagnetism, this course introduces
circuit theory as an approximate solution to Maxwell's equations. It provides the
fundamental knowledge required for the analysis of linear electrical and magnetic
circuits, forming the basis for understanding the operation of electrical machines
and power systems. Attention is devoted to the analysis of electrical circuits
under steady-state, sinusoidal, and transient conditions. To support the
understanding of theoretical concepts, the course includes dedicated
experimental and simulation sessions, as well as short technical briefs designed
toillustrate the fundamental principles underlying modern electrical applications.

Fundamentals of Automatic Control (9 ECTS)

The course provides the fundamental notions of automatic control, combining
solid theoretical foundations with their application to (simple) engineering-
relevant cases in the context of industrial processes. By the end of the course,
students will have acquired the skills required to model and analyze the main

Process Engineering- Course Handbook 2026/2027 25
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properties of a dynamic system. They will also be able to design a feedback
controller capable of meeting the desired performance specifications. Given its
introductory nature, the course places particular emphasis on the analysis and
control of single-input single-output linear time-invariant dynamic systems.

Design and Innovation of Industrial Operations (6 ECTS)

This course focuses on industrial and production systems, emphasizing
operational efficiency and continuous improvement. Students will explore
techniques of production management, process and production scheduling
management, lean manufacturing, and operations strategy. The course prepares
students to design, analyze, and enhance industrial processes in a systematic
way, with a focus on productivity, cost reduction, and operations management.
The course also considers providing content about warehouse management and
maintenance management, with specific concern to predictive maintenance.

Automation of Process and Production Systems (9 ECTS)

The course provides a comprehensive introduction to the automation of industrial
process and production systems, focusing on the design, structuring, and
evaluation of control architectures that integrate modulating and logic control.
The pedagogical path builds on the foundational knowledge of dynamic systems
and control theory, as well as on the modelling competences related to physical,
chemical, and industrial processes.

The focus is set on the proper selection, application, integration, and justification
of control strategies suitable for real industrial applications.

Students will develop an understanding of the role and interplay of different layers
of automation in industrial settings, the ability to interpret and correlate the major
standard control representations, and the capacity to design structured control
schemes integrating modulating control structures with supervisory and
sequencing logic, while evaluating and comparing alternative strategies based on
system objectives and constraints.

Plants and Process Engineering (9 ECTS)

The course aims to provide students with the theoretical foundations and
practical tools necessary to understand and design the main operations and

Process Engineering- Course Handbook 2026/2027 26
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equipment of process engineering.

Specific objectives include:

« Developing a sound understanding of industrial plants, process flows, and the
role of unit operations in chemical and process industries.

« Introducing the physicochemical phenomena underlying the functioning of
reactors, separation units, and thermal equipment.

o Enabling students to interpret and construct standard process engineering
diagrams.

» Providing a basic understanding of cost estimation and economic analysis
applied to process plants.

« Introducing students to modern digital tools for process simulation and data-
driven decision-making.

Innovative teaching activities, including immersive virtual reality experiences,

dynamic process simulation (Aveva Dynamic Simulation), and data analytics

(JMP/SEEQ), will complement theoretical lectures, allowing students to explore

real industrial scenarios and process control challenges in a safe and interactive

environment.

Model Identification, Data Analysis and Learning (9 ECTS)

The course provides students with the skills necessary to integrate theoretical
knowledge of modeling - acquired in traditional courses - with the ability to
extract and utilize information from data obtained through experiments on
systems of interest. The course has a twofold objective:
1. To provide the theoretical and practical foundations for the correct
visualization, analysis, and processing of various types of engineering data.
2. Tointroduce the main methodologies for model estimation and machine
learning, with particular emphasis on the processes of calibration, selection,
and validation of mathematical models best suited to describing the systems
under study.
Givenits introductory nature, the course focuses on the analysis and
identification of static linear (in the parameters) systems and single-input single-
output linear time-invariant dynamic systems. Despite their simplicity, such
systems play a central role in many areas of process engineering and provide an
essential methodological foundation for addressing, in the later stages of an
engineering career, data-driven modeling, control, and prediction problems.

27
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Industrial Process Digital Twins (9 ECTS)

The course provides a rigorous introduction to digital twins for industrial
processes, combining data-driven and first-principles (physics-based)
approaches. Students will gain both theoretical and practical understanding of
the full modelling lifecycle—from data integration and model design to deployment
and performance monitoring.
Specific objectives include:
« Understanding digital twin architectures, their lifecycle, and industrial value.
« Mastering the workflows for developing, validating, and deploying both data-
driven and physics-based models.
« Applying process modelling tools to create and test virtual representations of
industrial units.
« Integrating models with process data and control layers for advanced
applications (soft sensing, anomaly detection, MPC, RTO, OTS).
The course combines lectures and extensive hands-on laboratory activities using
industrial software platforms (JMP, SEEQ, Python, AVEVA Dynamic Simulator).

Metals Processing and Component Engineering (9 ECTS)

The course provides the fundamentals of metals processing, combining a solid
theoretical basis with a preliminary orientation toward industrial and
manufacturing applications. The students will acquire competences to select,
analyse, and understand the key processes that transform raw materials into
finished products. At the end of the course, they will be able to:

« Understand the fundamental principles governing the main metals
manufacturing processes, including mass-conservative, formative,
subtractive, and additive techniques.

« Identify the relationships between process parameters, metals properties,
and the final microstructure and performance of the manufactured
component.

« Analyse the capabilities and limitations of different processing routes to
select the most appropriate one for a given metal or alloy and desired
component geometry and function.

Apply basic analytical and numerical models to predict the outcome of a
process and assess its impact on product quality, cost, and sustainability.

Process Engineering- Course Handbook 2026/2027 28



